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The origin and power of a name
Ancient Greek

αιµα [aima] = blood;
αιµατος [aimatos] = of blood,
λογος [logos]= reasoning
Scientific Latin

haematologicus (adjective) = related to blood
Scientific Latin

haematologica (adjective, plural and neuter,
used as a noun) = hematological subjects
Modern English
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FOREWORD
This Supplement of Haematologica gathers the contributions of the members of the Italian Society for
Haemostasis and Thrombosis Research (SISET) and of few, distinguished foreign guests on the occasion of
the XVIII National Meeting of the Society.
The Table of Contents of the abstracts (367 in total) reflects the structure of the Congress, with Educational Sessions (featuring State-of-the Art presentations or Forums on selected topics), Oral Communications and Posters.
Four Sessions of Selected Oral Communications include presentations rated as of particularly high quality by the Scientific Board of the Congress.
The traditional support our Society gives to promote the research work of its younger members has been
expressed this year by 12 SISET prizes awarded to Authors younger than 35, one prize made available by a
private Foundation (Fondazione Polidoro - Città Sant'Angelo, Pescara) to promote cardiovascular prevention through life habit changes and two prizes awarded by the Federation of Centers Monitoring Anticoagulant Treatment (FCSA). These selected Abstracts are marked by a special label.
The scientific content of this volume reflects the multidisciplinary approach of our Society, spanning from
fundamental research in cell and molecular biology to the clinical application of new diagnostic and therapeutic perspectives for hemorrhagic and thrombotic disorders. The results of some studies will be presented
for the first time at our Congress.
Together with the members of the Congress Scientific Committee, I wish you a stimulating reading and
an enjoyable Congress!
Maria Benedetta Donati, MD, PhD,
President of SISET

XVIII Congress of the Italian Society for Hemostasis and Thrombosis Research, Rome, Sept. 30-Oct. 3, 2004
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EDUCATIONAL SESSIONS

UPDATES IN CELLULAR BIOLOGY
THE TISSUE FACTOR PATHWAY: NEW HYPOTHESES
Tremoli E*, Camera M*, Mussoni L, Banfi C*
Dipartimento di Scienze Farmacologiche e *Centro
Cardiologico Monzino, Milan, Italy
Tissue factor is a transmembrane protein expressed
by blood cells and by cells of the vessel wall that
contributes to thrombus formation and propagation.
Endothelial cells, and circulating monocytes do not
nomally express TF, but the synthesis of this protein
can be elicited by inflammatory stimuli, as cytokines
or bacterial endotoxin. Recently, it has been shown
that also blood platelets contain measurable
amounts of TF. In addition, agonists of platelet
aggregation, e.g. ADP calcium ionophore or TRAP,
induce surface expression of TF in platelets, as shown
by cytofluorimetry. Platelet TF has biological activity, as it binds factor VIIa and the TF/factor VIIa complex directly activates factor X. Drugs interfering
with platelet aggregation have discrete effects on
platelet TF expression. The stable PGI2 analog Iloprost completely prevents ADP-induced platelet
aggregation, whereas short term aspirin incubation
with platelets does not exert any effect. Antagonists
of the GPIIbIIIa receptor have the paradoxical effect
of increasing platelet TF surface expression. Interestingly, platelets contain TF mRNA, as measured by
real time PCR, which suggests that upon appropriate
conditions platelets my undergo TF protein synthesis. Besides this, however, it remains difficult to
define the origin of intraplatelet TF. Indeed, the possibility exists that intraplatelet TF may derive from TF
that circulates in blood, probably of monocyte or
endothelial origin. In this context, it is worth mentioning that after activation cells may secrete plasma membrane fragments into the extracellular
space, which are called “microparticles”. These may
derive not only from monocyte or platelet vescicu-

lation but also from activated endothelial cells. Circulating “microparticles”, according to their content
may govern the transcellular exchange of biological
information. Indeed, monocyte-derived “microparticles” expressing tissue factor and PSGL-1 have been
shown to accumulate on activated platelets expressing P-selectin, thus concentrating tissue factor to a
level that triggers the initiation of blood coagulation.

ANTITHROMBOTIC THERAPY 2004
NEW ANTICOAGULANTS FOR TREATMENT AND PREVENTION OF
VENOUS THROMBOEMBOLISM
Prandoni P
Dipartimento di Scienze Mediche e Chirurgiche,
Università di Padova, Italy
Treatment of venous thromboembolism (VTE) usually starts with concomitant administration of
heparin or low-molecular-weight heparin (LMWH)
and an oral anticoagulant. Although the introduction
of LMWH has simplified the initial treatment of VTE,
problems remain that are awaiting proper solution.
Indeed, LMWH must be given by daily subcutaneous
injection, and oral anticoagulants require routine
coagulation monitoring, which is inconvenient for
patients and physicians. Recently, three new anticoagulants have been introduced in an attempt to
overcome these limitations. They include ximelagatran, an orally active inhibitor of thrombin, fondaparinux and idraparinux, which electively inhibit factor Xa. These agents produce a predictable anticoagulant response, thus obviating the need for routine
coagulation monitoring. In addition, they do not
cause heparin-induced thrombocytopenia. In available randomized clinical trials, all three compounds
have been shown to be as effective and safe as
heparin or LMWH for the treatment of patients with
established VTE. In addition, fondaparinux and ximelagatran have recently been registered for prevention
of VTE in patients candidate to major orthopedic
haematologica vol. 89(suppl. n. 8):september 2004
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surgery. In available randomized clinical trials, both
of them have been shown to be significantly more
effective and as safe as LMWH.

GUIDELINES OF THE AMERICAN COLLEGE OF CHEST
PHYSICIANS
Schunemann H
Clinical Epidemiology & Biostatistics, McMaster
University, Hamilton, Ontario, Canada
This paper describes the methodology for development of evidence-based guidelines using the
example of the 7th American College of Chest Physicians (ACCP) Conference on Antithrombotic and
Thrombolytic Therapy. For the development of these
guidelines, authors began by specifying the population, intervention and alternative and outcomes for
each clinical question and defined criteria for eligible articles, including methodological criteria, for
each recommendation. Librarians, in collaboration
with guideline authors and methodologists, conducted systematic searches for evidence. Guideline
authors systematically evaluated the evidence, considered the full range of benefits, risks, inconvenience
and costs associated with alternative management
strategies, considered patients' underlying values and
preferences, and made recommendations accordingly. To increase the likelihood that the recommendations adequately represent patient values and preferences the development process included review of
recommendations by research methodologists, practicing generalists and specialists. Authors paid careful attention to the strength of underlying evidence
and the balance between risks and benefits, both
reflected in Grades of Recommendations. Thus,
improvements to the process of making recommendations for the ACCP guidelines include explicit definition of questions, transparent eligibility criteria
for including studies, and specification of values and
preferences underlying recommendations where particularly relevant. In combination with the previous
practice of grading recommendations according to
their strength, and the methodological quality of the
supporting studies, these innovations establish these
guidelines as, by and large, evidence-based.

haematologica vol. 89(suppl. n. 8):september 2004

RESISTANCE TO ANTIPLATELET AGENTS
RESISTANCE TO ANTIPLATELET AGENTS: REVIEW OF THE
LITERATURE AND SOME METHODOLOGICAL CONSIDERATIONS
Cattaneo M
Unità di Ematologia e Trombosi, Ospedale San Paolo,
Dipartimento di Medicina, Chirurgia e Odontoiatria Università di Milano, Italy
In the last few years, the problem of aspirin resistance has been largely emphasized in the medical
literature. More recently, clopidogrel resistance has
also been investigated. The term aspirin resistance
has been given different definitions by different
researchers. I propose that, lacking a reproducible
and highly sensitive and specific method to study
TxA2-dependent platelet function, the pharmacological response to aspirin treatment should be
assessed by measuring the degree of inhibition of
TxA2 production. Therefore, the only acceptable definition of aspirin resistance should rely on the
demonstration of an insufficient inhibition of TxA2
production. Suboptimal reduction of urinary 11dehydro TxB2 levels during aspirin treatment is associated with heightened risk for future myocardial
infarction and cardiovascular death; inadequate
inhibition by aspirin of TxA2 biosynthesis can be
observed in patients on treatment with ibuprofen,
due to competition of the two drugs at the COX-1
level; observational studies and post-hoc analysis
suggested that ibuprofen blunts the cardioprotective effect of aspirin, although the question is still
controversial. Less well known than aspirin resistance, but certainly better characterized is clopidogrel resistance. The extent of the platelet aggregation response in vitro to ADP has usually been adopted to define clopidogrel resistance. However, due to
the well-known general pitfalls of in vitro platelet
aggregation testing and to the presence of two ADP
receptors on platelets, only one of which inhibited by
clopidogrel (P2Y12), a better and more specific test
would be measurement of the extent of ADP-induced
inhibition of adenylyl cyclase, which is uniquely
mediated by P2Y12. A recent study showed that
patients with clopidogrel resistance are at increased
risk for recurrent cardiovascular events. At present,
aspirin and clopidogrel resistance should not be
looked for in the clinical setting, because there is no
definite demonstration of an association with clinical events conditioning cost-effective changes in
patient management.
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MOLECULAR MECHANISMS OF COX-1 AND ADP-INDEPENDENT
PLATELET ACTIVATION IN THE PHENOMENON OF “RESISTANCE
TO ANTIPLATELET AGENTS”
Gresele P
Dept. of Internal Medicine, Section of Internal and
Cardiovascular Medicine, University of Perugia, Perugia, Italy
Platelet aggregation is initiated by soluble or
subendothelial agonists acting on specific surface
receptors which in turn trigger a number of
intraplatelet signal transduction events leading to
platelet activation. Thromboxane A2 (TxA2) and ADP,
released during the activation process, are considered the main amplification loops of the activation
process and are the target of aspirin and clopidogrel,
respectively. Interestingly, direct activation of signal
transduction mechanisms by some chemicals (e.g.
PMA, a PKC activator) induces a platelet aggregation
response insensitive to aspirin or thienopyridines.
Over the last few years it has emerged that, besides
direct platelet agonists, a number of substances exist
that, although not able to induce aggregation ,facilitate the response to subthreshold doses of full agonists and act as an important system of modulation
of the platelet response to stimuli. Several of these
substances are recognized as mediators primarily
involved in a series of pathophysiologic phenomena
different form haemostasis, such as inflammation or
allergy (PGE2, cytokines), tissue catabolism or tumor
metastasis (MMPs, beta-Hex, leptin), immunological response (sCD40L), growth arrest (Gas6), hemopoiesis (thrombopoietin). Platelet priming induced
by several of these substances involves molecular
mechanisms insensitive to COX-1 and ADP-inhibition. Examples are: (1) Platelet CD40L expression is
reduced by ADP inhibition but not by aspirin in vitro and especially in vivo; (2) The potentiation of
platelet activation by MMP-2 or beta-Hex is not prevented by incubation with aspirin or by ADP-inhibition; in addition, aspirin does not suppress the
release of these mediators in vivo in humans, at a
localized site of platelet activation. The enhanced
formation or release or a number of platelet primers
in pathologic conditions may contribute to the resistance to antiplatelet agents. Finally, activation
induced by high-shear stress is also largely insensitive to inhibition, especially by aspirin.

3

ASPIRIN RESISTANCE: ROLE OF THROMBOXANE
Pulcinelli FM, Violi F
Dipartimento di Medicina Sperimentale e Patologia,
Università “La Sapienza”, Rome, Italy
The antithrombotic property of aspirin has been
well documented in patients with acute coronary
syndrome; however, laboratory and clinical evidences
have demonstrated that not all the patients are
equally sensitive to aspirin inhibitory action. For this
phenomenon the term “aspirin resistance” has been
coined, but to understand the exact role in cardiovascular diseases it is necessary to clarify:
a) the mechanisms involved; b) the methods to
study this phenomenon ; c) the clinical relevance.
a) The mechanisms of the platelet resistance to
aspirin can be ascribed to two principal causes: 1. the
capability of platelets to still produce thromboxane
despite the patients are under aspirin treatment; that
it is possible to classify as true "aspirin resistance" if
after an additional in vitro aspirin treatment the
thromboxane is still produced or “non-responsiveness” to aspirin if the in vitro aspirin treatment abolishes agonists induced thromboxane production; 2.
the concomitant participation of other metabolic
pathways, independent of thromboxane, in inducing
platelet activation; that we can classify as pseudoresistance. Both mechanisms are probably involved but
it seems that the prevalence is much higher for the
first one. In fact, in patients undergoing coronary
artery bypass grafting the platelet aspirin resistance
is due to a disturbed inhibition of platelet COX-1 by
aspirin (Zimmerman et al. Circulation 2003; 108 pg
542) and in one of our studies, that will be presented in this meeting, in 196 patients under aspirin
chronic treatment, Collagen-induced thromboxane
production was 128.7±21.6 pg/108 cells, with values
ranging from 0.5 to 616.8 pg/108 cells and significantly correlated with platelet aggregation (r=0.44;
p<0.001). Platelets are still able to produce thromboxane for several reasons: reduced bioavailability of
the drug (inadequate dosage, increased turn-over
and reduced absorbtion); pharmacodynamic problems (drugs that may reduce aspirin action, polymorphisms of COX-1); thromboxane production
independent of platelet COX-1 activation (presence
of COX-2 in platelets, trancellular passage of thromboxane precursors). As for the methods necessary to
assess this phenomenon in vitro collagen-induced
thromboxane production is more appropriate in comparison to other dosages of arachidonic acid products such as, seric thomboxane or urinary dihydro11-TXB2, as it is the only one able to raise the aspirin
resistance and to understand the mechanism of such
phenomenon through the in vitro addition of aspirin
or other inhibitors before platelet activation. As for
haematologica vol. 89(suppl. n. 8):september 2004
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clinical relevance, different studies indicate that this
phenomenon may account for recurrent vascular
thrombotic events,, during long-term follow-up, but
ad hoc clinical studies are necessary to understand
the exact role that aspirin resistance has in the
atherotrombotic compliances. In conclusion at the
moment several questions, regarding aspirin resistance, are open; in the future study this phenomenom using appropriate methods will clarify most of
them, expecially mechanisms and clinical relevance,
and the Italian “Gruppo di Studio delle Piastrine” is
highly involved in the matter.

HEMORRHAGIC SYNDROMES
THE HEMOSTATIC BALANCE: REVISITED THROUGH NATURALLY
OCCURRING MODELS
Mannucci PM
Centro Emofilia e Trombosi Angelo Bianchi Bonomi,
Dipartimento di Medicina Interna e Dermatologia,
IRCCS Ospedale Maggiore e Università di Milano, Italy
It has been postulated more than 50 years ago that
hemostasis is ensured by a balance between prohemostatic and anti-hemostatic factors, and that
the derangement of this balance may lead to bleeding or thrombosis. Recent evidence obtained through
the study of natural clinical models has provided
important contributions to validate the existence of
a balance between hemostatic and antihemostatic
mechanisms. The presence of thrombophilic mutations or phenotypes attenuates hemorrhagic phenotypes. For instance, women carrying factor V Leiden
bleed less at parturition than non-carriers, carriers of
both sexes have less blood losses than non-carriers
during cardiac surgery and have less frequently
intracranial bleeding; patients with hemophilia and
other congenital coagulation defects have a less
severe hemorrhagic phenotype when they also carry thrombophilic mutations. On the other plate of
the balance, there are data indicating that patients
with hemophilia and obligatory hemophilia carriers
with reduced levels of factor VIII suffer less frequently from myocardial infarction than the normal
population. This is due to their decreased tendency
to form coronary thrombi, whereas they have no less
atherosclerosis than controls. The same observation
(lack of protection from atherosclerosis, protection
from thrombosis) was made in carriers of such prototypic defects of platelet adhesion and aggregation
as severe von Willebrand disease and Glanzmann
haematologica vol. 89(suppl. n. 8):september 2004

thrombasthenia. On the whole, it seems that the tendency to bleeding or thrombosis may be attenuated
and/or modified by the coexistence of inherited
thrombophilic abnormalities.

PATIENT STUDIES PROVIDING NEW INSIGHTS IN PLATELET
PHYSIOLOGY
Van Geet C, Freson K, Vermylen J
Center for Molecular and Vascular Biology, University of Leuven, Belgium
In this era of “evidence-based”medicine, pathophysiology often takes second seat to epidemiology.
Yet the history of thrombosis and haemostasis has
continuously demonstrated that the careful study of
unusual patients with congenital disorders can provide major insights into important physiological
processes. Examples are the discovery of the clotting factors, the elucidation of the cause of thrombasthemia, the familial thrombophilias, etc. Such
pathophysiological studies are now markedly aided
by the increased knowledge of the human genome,
allowing identification of the genetic basis of the
disturbance and reproduction of the anomaly in animal models. A recent example* is the study of two
related patients with mental retardation, a bleeding
tendency, reduced platelet aggregation and a mild
thrombocytopenia. Partial trisomy 18 p in these
patients led to the search for possibly involved genes
in this area. The patients indeed had three copies of
the pituitary adenylate cyclase-activating polypeptide (PACAP) gene, increased PACAP mRNA levels in
fibroblasts, and elevated PACAP concentrations in
plasma. The PACAP receptor in platelets is coupled to
adenylyl cyclase activation; accordingly, increased
basal cAMP levels were found in patients' platelets,
providing a basis for the reduced aggregation.
Megakaryocyte-specific transgenic overexpression
of PACAP in mice increased PACAP release from
platelets, reduced platelet activation, and prolonged
the tail bleeding time. In contrast, the PACAP antagonist PACAP (6-38) or a monoclonal PACAP antibody
enhanced the collagen-induced aggregation of normal human platelets, and in PACAP knockout mice,
an increased sensitivity toward collagen was found.
Injection of antibody to PACAP in normal mice
induced marked thrombocytosis, indicating that
PACAP has a dampening role on thrombocytopoiesis.
These findings suggest a potential role for PACAP
inhibitors in managing bleeding problems.
*J Cancer Inst, 2004,113;905-912.
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INFECTIONS AND THROMBOSIS
INFECTION AND THROMBOSIS: THE ROLE OF TISSUE FACTOR
Semeraro N, Colucci M
Dipartimento di Scienze Biomediche e Oncologia
Umana, Sezione di Patologia Generale, Università
degli Studi, Bari, Italy
Activation of blood coagulation is a common feature in patients with severe infectious diseases and
may eventually result in thrombotic manifestations,
ranging from localized events to sepsis-associated
disseminated intravascular coagulation. Moreover,
some chronic infections have been related with atherosclerosis and arterial thrombosis. Recent studies
have provided new insights into the complex molecular events linking infections and thrombosis. The
causative micro-organism and/or a number of mediators, both micro-organism-derived and host-manufactured (mainly cytokines) can elicit several prothrombotic changes in endothelial cells, monocytes/macrophages (MM) and specific cells in target
tissues, among which the synthesis and expression of
tissue factor (TF) is one of critical importance. A
wealth of available new knowledge, derived from
studies in different animal models and in man, indicates that the procoagulant response to infection
leading to thrombin formation and micro-vascular
thrombosis is solely mediated by the TF pathway and
is own to the aberrant in vivo expression of TF by various cells, especially MM. The shedding of procoagulant, TF-rich microparticles into the circulation and
their interaction with other cells, e.g. platelets and
neutrophils, may contribute to local propagation
and/or dissemination of clotting activation. The central role of TF in infection is further supported by
recent observations indicating that the binding of
factor VIIa to TF-bearing cells activates several intracellular signal pathways eventually leading to proinflammatory effects and up-regulation of numerous
genes involved in regulation of growth, cell motility,
synthesis of cytokines, proteolytic enzymes and even
TF itself. Although the precise pathophysiological
implications of these findings are presently unclear,
there is some circumstantial evidence that, during
infections, cell TF might directly influence inflammatory events. These insights into the pathogenetic
mechanisms may have implications for the management of infection-associated thrombosis. Indeed,
potentially improved strategies directed at inhibiting
TF have been developed and are being evaluated in
clinical trials.
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INFLAMMATORY BOWEL DISEASE: ROLE OF ENDOTHELIAL
PROTEIN C RECEPTOR
Faioni EM, Ferrero S, Cattaneo M
Hematology and Thrombosis Unit and Pathology Division, DMCO University of Milano and Ospedale San
Paolo, Milano, Italy.
Inflammation and coagulation are linked processes. Inflammatory mediators regulate the phenotype
of the endothelium, shifting the balance towards
coagulation, while procoagulant enzymes have proinflammatory effects. Conversely, inhibitors of coagulation belonging to the protein C pathway have
anti-inflammatory and anti-apoptotic activity. EPCR,
for example, was shown to be internalized in the
endothelial cell and to modulate gene expression.
Soluble EPCR binds to polymorphonuclear cells, preventing adhesion. Anti-apoptotic effect of activated
protein C on the endothelium requires EPCR. Interestingly, EPCR is expressed also by intestinal dendritic cells (DCs). DCs are ubiquitous cells that link
innate and acquired immunity, and are possibly
responsible for self-tolerance. In the gut, pathogens
and resident flora come in contact with the epithelial cells and with DCs, which in turn present antigen to Tcells and elicit T cell responses. In vitro, EPCR
is down-regulated on DCs upon contact with bacteria. In IBD (Crohn's disease and ulcerative colitis), a
natural model of chronic inflammation, EPCR+ DCs
are less abundant than in controls. The decrease in
EPCR+ DC number seems correlated with the degree
of gut involvement. Structural homology of EPCR
with MHC class I proteins suggests EPCR may be
involved in antigen presentation. Alternatively, since
DCs have close contact with vessels of the mucosa
and the intestinal lumen, one or two way EPCRmediated signaling between the intestinal lumen and
blood components could occur. The unique EPCR
positivity of intestinal DCs, moreover, suggests a role
for EPCR in the development of self-tolerance and in
preventing immune derangement. Since EPCR has
also an important anti-coagulant role, it is not surprising that in diseases such as IBD local and systemic thrombotic events are a common feature since
EPCR expression is extensively downregulated also in
the endothelium by chronic and acute inflammatory mediator production.
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TREATMENT OF SEVERE SEPSIS WITH NATURAL
ANTICOAGULANTS: LESSONS FROM HUMAN STUDIES

the active treatment, in spite of the obvious exclusion of patients at high risk for bleeding.

D'Angelo A, Della Valle P, Viganò D'Angelo S
Servizio di Coagulazione ed Unita' Ricerca Trombosi,
IRCCS H S.Raffaele, Milan, Italy
Current strategies in the treatment of severe sepsis are aimed at the control of coagulation and
inflammation. Based on animal models, modulation
of major natural anticoagulant systems appears critical for survival. Three large double-blind studies
have investigated the potential benefit of a 96 hour
infusion of antithrombin, activated protein C and
TFPI in patients with severe sepsis. The Kybersept trial enrolled 2314 patients, randomized to high-dose
antithrombin concentrate (30,000 IU) or placebo. 28day mortality was 38.7% in the placebo group and
38.9% in the antithrombin group (ns). The Optimist
trial enrolled 1754 patients randomized to Tifacogin
(recombinant human TFPI, 0.025 mg/Kg/h) or placebo. 28-day mortality was 33.9% in the placebo group
and 34.2% in the TFPI group (ns). The Prowess trial
enrolled 1690 patients randomized to Drotrecogin
(human recombinant protein C, activated, 0.024
mg/Kg/h) or placebo. 28-day mortality was 30.8% in
the placebo group and 24.7% in the APC group (p =
0.005), with a relative risk reduction of 19.4%. The
benefit of APC supplementation was evident in
patients older than 50 years, with APACHE II score
>25, with 2 or more organ dysfunctions and with
DIC. There were differences in baseline characteristics of patients enrolled in the three studies, potentially affecting the different overall mortality. In disagreement with the final results, interim analyses of
the Kybersept and Optimist trials were highly
promising, while APC showed a greater benefit in
the second half of the Prowess trial. In all studies,
baseline presence of shock and, even more important, of major coagulopathy had a large influence
on 28-day mortality. About 2/3 of the patients in
each trial received concomitant heparin at prophylactic doses. The mortality rate of these patients was
consistently lower than that of patients not receiving heparin prophylaxis. Among the latter patients,
there was a trend for a higher mortality in the TFPI
and antithrombin groups than in the respective
placebo groups (OR = 1.21 and 1.13), while the benefit of APC treatment (OR = 0.85) did not reach statistical significance. In contrast, among patients not
receiving heparin prophylaxis, the survival advantage of patients in the TFPI and antithrombin groups
was very close to statistical significance (OR = 0.71
and 0.79), and the benefit of APC treatment
increased dramatically (OR = 0.50). Irrespective of
concomitant heparin prophylaxis, the incidence of
bleeding complications was higher in all studies with
haematologica vol. 89(suppl. n. 8):september 2004

ORAL ANTICOAGULANT THERAPY
NEW TRENDS IN STROKE PREVENTION IN PATIENTS WITH
ATRIAL FIBRILLATION
Pengo V
Clinical Cardiology, University of Padova, Italy
Atrial Fibrillation (AF) is the most frequent sustained arrhythmia and its rate increases with age.
Patients with this rhythm disturbance may have mild
symptoms as thachycardia or fatigue but some time
they suffer from haemodynamic impairment leading
to dyspnoea and hypotension. In some case, patients
with AF are completely asymptomatic but anyway
exposed to the risk of stroke. This is related to the
fact that, in the absence of atrial contraction, fibrinrich thrombi could be formed in the left atrial
appendage and then migrate to the cerebral circulation. AF, in fact, is the main cause of cardioembolic stroke. In the last 15 years, the occurrence of
stroke in patient with AF has been tremendously
reduced with the use of oral anticoagulant drugs.
More recently, new anticoagulant drugs (i.e. ximelagatran, a direct antithrombin drug not necessitating
lab control) have been shown to be as efficient as
'old' anticoagulants in stroke prevention. Other drugs
with different anticoagulant and/or antiplatelet
mechanism of action are currently being studied in
comparison with old oral anticoagulants. Moreover,
some nonpharmacological approach has being developed for high risk patients. Among these, the use of
a device to close left atrial appendage or the
transthoracic closure of left appendage have been
used in our institution. Finally, a device shifting
embolic material from internal to external carotid
artery is currently studied in experimental animals.

PROPHYLAXIS AND TREATMENT OF THROMBOSIS IN PATIENTS
WITH THE ANTIPHOSPHOLIPID SYNDROME
Finazzi G
U.S. Emostasi e Trombosi, Div. di Ematologia Ospedali
Riuniti, Bergamo, Italy
Antiphospholipid antibodies (aPL) are a heterogeneous group of immunoglobulins directed against
negatively charged phospholipids, protein-phospho-
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lipid complexes or plasma proteins. The most clinically relevant aPL are lupus anticoagulant (LA) and
anticardiolipin antibodies (ACA), which are associated with a syndrome of arterial and venous thrombosis and recurrent fetal loss, named “antiphospholipid
syndrome”. Persistence of aPL, elevated levels of ACA
and the presence of LA appear to increase the risk of
thrombosis. Another major predictor of vascular complications is a history of thrombosis: in a prospective
study, the annual incidence of both venous and arterial thrombosis was 0.9% per patient-year in asymptomatic individuals and 5.4% in those who had a previous thrombotic event. A critical issue, therefore, is
the prevention of recurrent thrombosis in high-risk
patients. A beneficial role for high-intensity oral anticoagulation in achieving this goal has been shown in
retrospective studies. Warfarin treatment of high
intensity (to achieve an international normalized ratio
[INR] of 3.0 or more) conferred better antithrombotic protection than standard intensity treatment (INR
2.0 to 3.0) or aspirin. However, there is concern about
the implications of recommending such intensive
anticoagulation on the basis of retrospective and
non-randomised data. Fatal, cerebral and uncontrollable hemorrhaghes may occur and the cumulative
risk of major bleeding is expected to increase with
duration and intensity of anticoagulant treatment.
Recently Crowther et al. reported 114 patients with
aPL and thrombosis treated with standard intensity
(INR 2.0-3.0) or high intensity (INR 3.1-4.0) warfarin
therapy and followed for an average of 2.7 years. Six
of 56 (10.7%) patients allocated to high intensity
warfarin and 2 of 58 (3.4%) allocated to standard
intensity warfarin suffered an objectively confirmed
recurrent thromboembolism. Major bleeding was
similar between the two groups. The Authors concluded that standard intensity warfarin is appropriate for patients with the antiphospholipid syndrome.
In a similar way, we conducted a randomized trial in
which patients with persistent LA and/or moderate to
high ACA levels and a history of thrombosis were given either high intensity warfarin therapy (INR 3.04.0) or standard antithrombotic prophylaxis (warfarin
PT INT 2.0-3.0 for venous and aspirin alone for arterial thrombosis). We sought to determine whether
intensive anticoagulation was superior to standard
treatment with regard to the combined outcome of
symptomatic recurrent thromboembolism, major
bleeding and death. 109 patients (M/F 40/69; median age 41 years) were eligible for randomization and
median follow-up was 36 months (range 0-63). Actual PT INR of the 109 randomized patients was
assessed at 3, 6, 12, 24 and 36 months. Median PT
INR values of patients randomized in the high-dose
group (n=54) was 3.1, 3.2, 3.1, 3.3 and 3.3, whereas
in the conventional group (n=55) was 2.3, 2.5, 2.6, 2.5
and 2.5, respectively. All cause mortality (high-dose
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5.3% vs. conv. 3.6%) and thrombotic events (highdose 8.9% vs. conv. 5.3%) were similar between the
two groups, whereas bleeding complications were
significantly more frequent in the patients assigned
to “high-dose warfarin” (26.8% vs. 12.5%, p<0.05).
This study shows that high-dose warfarin is not more
effective than conventional treatment in preventing
thrombosis in patients with the antiphospholipid syndrome and it is associated with an increased rate of
hemorrhagic complications. In conclusion, asymptomatic patients with a lupus anticoagulant should not
be treated but only prophylaxed in clinical situation
at increased thrombotic risk (surgery, pregnancy and
puerperium, prolonged immobilization). In patients
with a first episode of venous thromboembolism,
standard anticoagulant therapy (PT INR range 2.03.0) is appropriate, even though the duration of treatment is still uncertain. In patients with arterial
thrombosis, oral anticoagulation is preferred but the
role of antiaggregating agents requires further studies. Finally, long-life anticoagulation is recommended in patients with recurrent arterial and/or venous
thrombotic events.

HIGHLY UNSTABLE PATIENTS DURING ORAL ANTICOAGULANTS:
A CASE-CONTROL STUDY
Palareti G
Division of Angiology & Blood Coagulation “Marino
Golinelli”, University Hospital S.Orsola-Malpighi,
Bologna, Italy (on behalf of the ad hoc study group of
the Italian Federation of Anticoagulation Clinics)
Background. Highly unstable patients during oral
anticoagulant treatment (OAT) are at higher risk of
bleeding and thrombotic complications. Methods. 35
Italian anticoagulation clinics enrolled their most
unstable patients and stable controls (matched for
gender, age and OAT indication). Sociodemographic
and schooling data, medical history and diet and life
habits were collected; the cytochrome P450 CYP2C9
variants, the blood cell count and liver and renal
functions were investigated. A standard “Abbreviated Mental Test” (AMT) and a questionnaire to assess
patient compliance to and comprehension of OAT
mechanisms were administered. All information and
results of anticoagulation controls during the 4
months before and after inclusion in the study were
collected by the coordinating center. Results. After
exclusion of patients who failed to meet the standardized criteria for unstable and stable patients, 77
unstable subjects and 80 controls were evaluated.
Supratherapeutic INRs (> 4.5) were more frequent in
unstable subjects than in controls (12.3% vs 0.4%;
p<0.0001). The odds ratio (OR) for instability was
significantly higher for: people who worked vs penhaematologica vol. 89(suppl. n. 8):september 2004
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sioners, acenocoumarol vs warfarin, insufficient
score at AMT, unawareness of the reason for OAT,
insufficient score at the questionnaire on comprehension of OAT mechanisms. The genetic variants
1/3 or 2/3 or 3/3 of cytochrome P450 CYP2C9 were
significantly more frequent among cases than controls (29.9% and 15.0%, respectively; p = 0.042). No
differences were observed as regards schooling, family composition, diet and life habits, alcohol consumption, liver and renal function, other blood tests,
mean daily dose of warfarin or acenocoumarol. The
quality of anticoagulation control significantly
improved in unstable patients during the 4 months
after inclusion in the study. Conclusions. The reason
for high intra-individual variability in OAT control is
multifactorial. Among these factors, a poor information/education of patients on OAT appears to be of
prevalent importance since additional educational
courses are effective in improving the quality of anticoagulation control in highly unstable patients.

ATHEROTHROMBOSIS

plaques in correlated with the presence of a diffuse
inflammatory process involving the entire coronary
tree. This new pathophysiological setting resulted
from a systematic flow cytometric study in three
groups of autopsied patients: Acute MI, Old MI, No
ischemic heart disease (controls). The coronary
plaques showed: A) higher proportion of inflammatory cells in Acute MI and Old MI than in Controls;
B) higher percentage of T lymphocytes in Acute MI
than in Old MI and controls; C) diffuse cell activation in the whole coronary tree of Acute MI, but not
of old Mi and controls. Moreover, these results have
been confirmed by a morphological study proving
the presence of a high inflammatory infiltrate constituted of macrophagic cells and T lymphocytes
activated in the whole coronary tree, also present in
the stable plaques of individuals died of acute
myocardial infarction. We conclude that T lymphocytes may play a key role in coronary instability by
determining activation of various cellular types
throughout the coronary circulation. Activated Tlymphocytes and their products may well represent
a new target in both treatment and prevention of
acute coronary syndromes.

CLINICAL RISK FACTORS OF ATHEROTHROMBOSIS
INFLAMMATION AND ATHEROTHROMBOSIS:
PATHOLOGICAL PATTERN
Spagnoli LG, Mauriello A, Palmieri G, Bonanno E,
Fratoni S, Sangiorgi G
Cattedra Anatomia Patologica, Università di Roma
Tor Vergata, Italy
Recent research has furnished new insight into the
molecular mechanisms that cause transition from
chronic to the acute phase of atherosclerosis and
points to the inflammation as the playmaker in the
events leading to plaque destabilisation. Unlike the
stable plaque that shows a chronic inflammatory
infiltrate, the unstable plaque is characterised by a
chronic "active" inflammation. This "active" inflammation mainly involves T-lymphocytes and macrophages which are activated towards a pathway of
inflammatory response and secrete cytokines and
lytic enzymes involved in the thinning of fibrous cap,
predisposing the plaque to rupture and thrombosis.
Despite the predominant hypothesis focusing on the
responsibility of a specific vulnerable atherosclerotic plaque rupture and thrombosis for acute coronary
syndromes, some recent studies performed in our
institute seem to suggest the possibility that the
principal cause of coronary instability is not to be
found in the vulnerability of a single atherosclerotic plaque, but in the presence of multiple vulnerable
haematologica vol. 89(suppl. n. 8):september 2004

Palmieri V,* Tufano A,* Coppola A,* Celentano A,*°
Di Minno G*#
*Dipartimento di Medicina Clinica e Sperimentale,
Università Federico II and °Centro Traumatologico
Ospedaliero, ASL-Napoli 1, Napoli; #IRCCS Casa Sollievo della Sofferenza, S. Giovanni Rotondo (FG), Italy
Atherothrombosis is a progressive pathologic
process of the vascular beds. The historical pathogenetic hypothesis of the “lipid accumulation” has
evolved and new factors involved in the early phase
of the atherosclerosis and in its thrombotic complication, i.e. the atherothrombosis, have been studied.
Among these, endothelial dysfunction and inflammation have shown increasing scientific and clinical
interest. The clinical consequences of atherothrombosis include acute coronary syndromes (unstable
angina, acute myocardial infarction, and sudden cardiac death), ischemic stroke, and peripheral arterial
disease, the occurrence of which is unpredictable
and potentially life-threatening. Atherothrombosis
rather than arterial stenosis appears to account for
most of the acute ischemic manifestations of the
atherosclerotic process. However, fighting risk factors
of atherosclerosis, by dietary control, exercise, and
smoking cessation, body size, blood pressure and
total cholesterol lowering and increase in HDL cholesterol, lowering homocysteine and blood glucose,
and treating high risk patients with antithrombotic
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drugs, may help to prevent atherothrombosis. The
role of inflammation (C reactive protein, fibrinogen
and tissue factor are new postulated markers of risk),
and of platelet aggregation in the plaque instability
and thrombus formation, address the search for new
potentially successful therapeutical strategies.

BLOOD PLATELETS
PLATELET PHARMACOGENETICS
de Gaetano G, Cerletti C, Iacoviello L, Donati MB
Laboratori di Ricerca, Centro di Ricerca e Formazione
ad Alta Tecnologia nelle Scienze Biomediche, Università Cattolica, Campobasso, Italy
The rapid development of techniques for genetic
polymorphisms has allowed, in the past decade, to
investigate the possible relations between platelet
genotypes and phenotypes. In particular, candidate
genes were identified and tested not only for their
protective or deleterious influence on ischaemic cardiovascular disease, but also as a way to identify
individuals with different sensitivity to drugs. This
approach, referred to as “pharmacogenetics”, might
allow, e.g., to unreveal possible genetic regulations
of the so-called “aspirin resistance” as a functional
or clinical phenotype. A model example is that of
platelet glycoprotein IIb/IIIa complex. Polymorphism
P1A2 is a variant of the gene encoding for glycoprotein IIIa and is present in about 25% of the white
population. This polymorphism has been associated
with an increased risk of coronary heart disease,
especially at young age and in patients undergoing
coronary bypass. The P1A2 allele has also been associated with an increased reactivity of platelets to
aggregating stimuli and an altered integrin-mediated platelet adhesion and spreading. Moreover, the
presence of the P1A2 polymorphism influences the
effect of aspirin on plateletet aggregation and bleeding time and may affect both safety and efficacy of
anti IIb/IIIa antagonists. Thus, introduction in clinical trials of genetic categories related to platelet
function could provide a novel tool to predict drug
efficacy and/or risk of bleeding and ultimately a better choice of the most appropriate anti-platelet drug
for subgroups of patients or even for each individual.
Genetic regulation in multi-factorial diseases, such
as myocardial infarction, would affect a relatively
small portion of the population; as a consequence,
one should preferably study patients or families with
familial history of the disease or younger subjects,
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where the contribution of genetic factors might be
expected to be more and that of environmental factors less important than in older populations. One
should also consider the possibility that studies of
clusters of polymorphisms (haplotypes) or gene-environment interactions might appear more meaningful than those on single candidate genes.

PLATELETS BIOCHEMISTRY: NEW PERSPECTIVES
De Marco L
Centro di Riferimento Oncologico, Aviano, (PN), Italy
Ca++ is one of the most versatile and important
intracellular messengers, as it is involved in the control of many different cellular functions. Specific
agonists can generate Ca++ signals such as local and
global cytosolic Ca++ elevations which can be transient (spiking) or sustained. We and others have
investigated the mechanisms underlying the generation of local Ca++ spikes and global Ca++ transients
in platelets interacting with different substrates. We
performed experiments by using FLUO3-AM loaded
platelets perfused onto a surface of either VWF or
acid-soluble collagen type I. We analysed concurrently the instantaneous velocity and Ca++ transients
in single platelet interacting with different substrates
using a real time video-imaging method characterized by high speed image acquisition and a high performance, custom made, software. We describe the
sequential cytoplasmic Ca++ signals in a 2-stage
platelet activation process induced by the glycoprotein (GP)Ib alfa mechanoreceptor and focus on the
mechanisms that regulate signalling between GPIb
alfa and alfa IIb-beta3 particularly on the role of the
two ADP receptors: P2Y1 and P2Y12. We demonstrate that ADP may contribute to the initial stages
of platelet adhesion and activation mediated by
immobilized VWF through P2Y1, and to sustained
thrombus formation through P2Y12. In addition, the
role of alfa2-beta1 and GPVI in generating calcium
oscillations in platelets adhering to a collagen substrate under flow and the signalling pathways
involved will be discussed ad compared to the data
of the literature. We demonstrate that alfa2-beta1
participates in the initial stages of platelet adhesion
and activation which is subsequently reinforced by
activation though GPVI. This information may help in
the selection and evaluation of potential targets for
pharmacological intervention aimed at preventing
arterial thrombosis.
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SELECTED ORAL COMMUNICATIONS
INFLAMMATION AND VASCULAR RISK
COS-01
A POLYMORPHISM IN THE CYCLOOXYGENASE-2 GENE AS AN
INHERITED PROTECTIVE FACTOR AGAINST MYOCARDIAL
INFARCTION AND STROKE
Cipollone F,* Toniato E,* Martinotti S,* Fazia M,*
Iezzi A,* Cuccurullo C,* Pini B,* Ursi S,* Vitullo G,*
Averna M,# Arca M,§ Montali A,§ Campagna F,§
Ucchino S,* Spigonardo F,* Taddei S,º Virdis A,º
Ciabattoni G,* Notarbartolo A,# Cuccurullo F,*
Mezzetti A*
*G. d’Annunzio University of Chieti; #University of
Palermo; §University of Rome "La Sapienza";
ºUniversity of Pisa; Italy

one first-degree relative who had had a MI or stroke,
the prevalence of -765G→C was 10.3%, a value that
was 4.3 times lower than among control subjects
(p<0.001). Interestingly, immunohistochemical and
immunoblotting analyses of 232 plaques obtained
after carotid endarterectomy showed significantly
lower expression of COX-2, MMP-2 and MMP-9 in
patients carrying the -765C allele. Furthermore, in a
subgroup of 224 cases, mean serum C reactive protein was significantly lower in patients carrying the
-765C allele (0.78±0.1 vs 2.56±0.4 mg/L; p<0.04).
In conclusion, we found that the -765G→C polymorphism of the COX-2 gene is associated with a
decreased risk of MI and stroke. Detection of this
genotype may be useful for predicting genetic risk of
MI and stroke.

COS-02
INBALANCE BETWEEN ANTIOXIDANT STATUS AND OXIDATIVE
Myocardial infarction (MI) and stroke are thought STRESS IN PATIENT WITH METABOLIC SYNDROME

to be caused by matrix digestion by metalloproteinases (MMPs) leading to rupture of atherosclerotic plaques. Production of macrophage MMP-2 and
MMP-9 is induced by cyclooxygenase 2 (COX-2) and
prostaglandin (PG)E2 synthesis. Although COX-2
expression may be genetically determined, the relation between COX-2 polymorphisms and the risk of
MI and stroke is unclear. To investigate the relationship between the -765G→C polymorphism of
the COX-2 gene and plaque rupture, we conducted
a case-control study among 864 patients with first
MI or atherothrombotic ischemic stroke and 864
hospitalized controls. The groups were matched for
age, sex, BMI, smoking, hypertension, hypercholesterolemia, and diabetes. The G>C variant of the COX2 gene was genotyped by restriction endonuclease
digestion of polymerase chain reaction products. The
prevalence of -765GC was 2.41 times higher among
controls than among cases (43,3% vs 17.9%,
p<0.001). The prevalence of -765CC homozygosis
was 5.81 times higher (6,4% vs 1.1%, p<0.05).
Among subjects carrying the -765G>C polymorphism, the odds ratio for MI or stroke was 0.48 (95%
CI, 0.36-0.68). In a subgroup of 187 patients with

Cangemi R, Pignatelli P, Loffredo l, Angelico F,
Del Ben M, Carnevale R, Lenti L, Violi F
IV Divisione Clinica Medica, DipartImento di
Medicina Sperimentale e Patologia, Università
"La Sapienza" Rome, Italy

The metabolic syndrome describes a high-risk population having 3 or more of the following clinical
characteristics: upper-body obesity, hypertriglyceridemia, low HDL, hypertension, and abnormal glucose. Each of these characteristics is associated with
an increased risk for cardiovascular events. Previous
studies on antioxidant status in people with risk factors for atherosclerosis have shown a large variability of data. Until now no data about antioxidants
plasma levels in patients with metabolic syndrome
has been described. Methods and Results. We measured vitamin E plasma levels among 109 cases (people with 3 or more risk factors that defined the syndrome) and 59 controls (people with less than these
3 risk factors). Mean vitamin E plasma levels for
those with the metabolic syndrome were 4.08±0.78
vs 3.57±0.96 µmol/(mmol cholesterol + mmol triglycerides) for those without (p<0,001). Mean chohaematologica vol. 89(suppl. n. 8):september 2004

12

Selected Oral Communications

lesterol and triglycerides adjusted vitamin E plasma
levels for people with 0, 1, 2, 3, 4, or 5 characteristics of the metabolic syndrome were 4.26, 4.00, 3.96,
3.44, 3.47 respectively [p (trend) <0.001]. Conclusions. Cholesterol and triglycerides adjusted vitamin
E plasma levels appeared lower that in healthy population, decreasing with the increasing risk factors in
the metabolic syndrome. These results suggest that
measuring antioxidants plasma levels could be useful in the assessment of the global risk for atherosclerosis and should be considered in future primary intervention trials.

COS-03
ASSOCIATION OF HIGH LIPOPROTEIN(A) AND FIBRINOGEN
LEVELS PREDICTS CORONARY HEART DISEASE AND
CEREBRO-VASCULAR MORTALITY IN AN ELDERLY (65 YEARS
OR MORE) NORTHERN ITALIAN POPULATION

incidence rate of CHD and CVD mortality increased
from 7.6 for subjects with Lp(a) <30 mg/dL and fibrinogen within the 4 lower quintiles of the genderspecific distribution to 10.8 for subjects with either
Lp(a) 30 mg/dL or fibrinogen within the 5th quintile
and to 38.4 for subjects with both Lp(a) 30 mg/dl and
fibrinogen within the 5th quintile. Age (HR = 1.17,
p<0.0001), insulin (HR = 1.026, p<0.0002) and the
combination of high Lp(a) and fibrinogen (HR = 3.11,
p = 0.014) were independent predictors of CHD+CVD
mortality. These findings are evidence of the
increased risk of cardio- and cerebro-vascular mortality carried by the association of high Lp(a) and
fibrinogen levels.

COS-04
SURFACE-EXPRESSED P-SELECTIN ON ACTIVATED PLATELETS
IS IMPORTANT FOR PULMONARY LEUKOCYTE RECRUITMENT IN
A MURINE MODEL OF ALLERGIC INFLAMMATION

D’Angelo A, Ruotolo G, Garancini P, Sampietro F,
Mazzola G, Calori G
Servizio di Coagulazione ed Unita’ Ricerca Trombosi,
Unita’ Ricerca Biologia Vascolare dell'Aterosclerosi
e Dipartimento Cardiovascolare, IRCCS H S. Raffaele, Milan, Italy

Pitchford SC,1 Giannini S,1 Momi S,1 Casali L,1
Page C,2 Gresele P1
1Department of Internal and Vascular Medicine,
University of Perugia, Italy; 2Sackler Institute, King’s
College, London, UK

High Lp(a) and fibrinogen levels are established
risk factors for coronary heart disease (CHD) and
cerebro-vascular (CVD) mortality. Experimental data
strongly suggest a fibrinogen-Lp(a) interaction in
mechanisms of atherothrombosis, but no clinical evidence of a synergism between these two parameters
has been reported. A population study was conducted in the area of Cremona (Lombardia, Italy) during
the years 1990-91. At enrollment, 343 women and
216 men were aged 65 years or more (mean age 72
yrs). Men were more likely to be smokers and to
ingest more than 30 daily grams of alcohol
(p<0.0001). Hypertension was detected in 37.4% of
subjects, more frequently in women (p<0.02).
Women had higher total, LDL and HDL cholesterol
(p<0.0001), but lower levels of AST, ALT and gammaGT (p<0.036). Diabetes or impaired glucose tolerance
were recorded in 26.5% of subjects, and 25.2% had
suffered CHD, CVD or peripheral artery occlusive disease. Lp(a) correlated with total and LDL cholesterol
(r 0.185, p<0.001), with levels 30 mg/dL observed in
22.7% and 23.9%, of men and women Fibrinogen
was higher in women (p<0.0001) and was negatively correlated with alcohol ingestion, AST and gamma-GT levels (r -0.150, p <0.014). After a median
follow up 6.3 yrs 107 deaths were recorded, 16 due
to CHD and 17 to ischemic stroke. All-cause, CHD
and CVD mortality rates (per 1000 person-yrs) were
33.0, 4.9 and 5.3. All cause-mortality was not influenced by Lp(a) or fibrinogen levels. The combined

A characteristic of murine models of allergic
inflammation is pulmonary recruitment of leukocytes,
a process which is platelet dependent (Pitchford et al.
J Allergy Clin Immunol 2003;112:109-18). The mechanisms by which platelets are essential for leukocyte
recruitment are unknown. Thus we have assessed
whether surface-expressed P-selectin on platelets is
involved in pulmonary leukocyte recruitment. Male
C57BL/6 mice (n=4-6), immunised on days 0 and 7
with ovalbumin, were exposed to aerosolised OVA
(1% saline, 20 min t.i.d.) on days 15, 16, 17. Some
groups were selectively depleted of platelets with
busulfan (20 mg/kg i.p.) on days –4, –2,1. Their
platelet count was then restored, before aerosol challenge, by the tranfusion of resting washed platelets
or washed platelets from P-selectin knock-out mice.
Similar transfusion experiments were conducted with
washed platelets stimulated with thrombin (1U/mL),
in the presence of a saturating concentration of an
anti-P-selectin antibody (aP-SFP) or of a control
aspecific IgG (IgG SFP) and then fixed with
paraformaldehyde. Broncho-alveolar lavages were
performed 24 hours after day 17, and assessed for
total cell counts and cytospins produced for leukocyte
characterization. P-selectin expression on resting or
stimulated platelets was assessed by flow-cytometry.
Significant eosinophil recruitment was observed in
OVA immunised mice (Sham: 0.0±0.0x105 OVA:
2.2±0.6x105 cells/mL P<0.001). Busulfan administration depleted platelets >90% without affecting
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peripheral blood leukocyte number, and significantly
inhibited eosinophil recruitment (0.5±0.2 p<0.01).
Transfusion of stimulated-fixed platelets, expressing
P-sel (17±2.2% P-sel positive cells) significantly
restored eosinophil recruitment (1.5±0.3 P<0.05),
whilst platelets incubated with an anti P-sel antibody, stimulated and fixed: (7.9±2.8% P-sel positive
cells) did not (0.4±0.2). Similarly, transfusion of P-sel
knockout platelets failed to restore eosinophilia compared to normal resting washed platelets (Psel-/-:
1.3±0.4 vs normal: 3.5±0.3, P<0.05). These data
demonstrate that P-selectin expression on activated
platelets is required for pulmonary eosinophil recruitment in murine allergic inflammation.

VENOUS THROMBOEMBOLISM
COS-05
HIGH INCIDENCE OF SYMPTOMATIC CHRONIC
THROMBOEMBOLIC PULMONARY HYPERTENSION AFTER
SYMPTOMATIC PULMONARY EMBOLISM
Pengo V,* Lensing A,** Prins M,*** Marchiori A,^
Davidson B,° Tiozzo F,* Albanese P,* Biasiolo A,*
Pegoraro C,* Iliceto S,* Prandoni P^
*Dipartimento di Medicina Clinica e Sperimentale,
Università di Padova; **Center for Vascular Medicine, University of Amsterdam; ***Department of
Clinical Epidemiology, University of Maastricht;
^Dipartimento di Scienze Mediche e Chirurgiche,
Università di Padova; ° Division of Pulmonary and
Critical Care Medicine, University of Washington,
USA
Background. Chronic thromboembolic pulmonary
hypertension (CTPH) is associated with considerable
morbidity and mortality. Its incidence following pulmonary embolism (PE) and associated risk factors
are not well documented. Aims. To assess the incidence of CTPH following an episode of PE and to
identify parameters associated with its development.
Materials and Methods. We assessed the incidence of
symptomatic CTPH in 223 consecutive patients with
an acute episode of PE but without prior venous
thromboembolism. CTPH was considered in the presence of otherwise unexplained persisting dyspnea.
These patients underwent transthoracic echocardiography and if supportive findings were present, had
a ventilation/perfusion lung scan and pulmonary
angiography. CTPH was considered present with a
systolic and mean pulmonary artery pressure exceeding 40 and 25 mmHg, respectively, a normal pulmonary capillary wedge pressure, and consistent
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angiographic appearance. Risk factors for CTPH were
evaluated in a case-control design, which also
included patients with acute PE but confirmed prior
venous thromboembolism. Results. Two-hundred and
twenty-three patients were included in the cohort.
The cumulative incidence of symptomatic CTPH was
1.0% (95% CI, 0-2.4%) at 6 months, 3.1% (95% CI,
0.7-5.5%) at 1 year, and 3.8% (95% CI, 1.1-6.5) at
2 years. None of the 132 remaining patients with
more than 2-year follow-up developed this complication afterwards. In the case-control analysis, previous PE, younger age, larger perfusion defects, and
idiopathic presentation were independently associated with an increased risk of CTPH. Conclusions.
CTPH is a serious complication of PE that occurs with
surprisingly high frequency. Future evaluations of
new diagnostic and therapeutic strategies for PE
should address and strive to minimize its incidence.

COS-06
RISK OF RECURRENT VENOUS THROMBOEMBOLISM
ASSOCIATED WITH INHERITED DEFICIENCY OF NATURAL
ANTICOAGULANTS OR WITH MULTIPLE INHERITED
THROMBOPHILIC DEFECTS
De Stefano V, Rossi E, Za T, D'Orazio A, Leone G
Institute of Hematology, Catholic University, Rome,
Italy
The risk of recurrent venous thromboembolism
(VTE) among patients with inherited deficiency of
natural anticoagulants (antithrombin -AT, protein C
-PC, protein S -PS) has been scarcely investigated.
Moreover most of the data have been produced
before knowledge of thrombophilia due to factor V
Leiden (FVL) and prothrombin (PT) 20210A, so that a
number of patients carrying combined defects could
have been misclassified. We studied a retrospective
cohort of 464 patients with a first VTE objectively
diagnosed (429 with DVT of the legs, in 98 cases with
pulmonary embolism –PE, and 35 with PE). The inclusion criteria consisted of exclusion of cancer and
antiphospholipid antibodies, antithrombotic treatment after the first VTE not longer than 6 months,
interval time between withdrawal of antithrombotic treatment and referral to our Thrombosis Center
longer than 1 year. After further exclusion of patients
with carriership of FVL or PT 20210A alone, we compared 33 pts. with AT (n=5), PC (n=17), or PS deficiency (n=10) (group A), 24 pts. with multiple defects
(group B), and 271 pts. without any known defect
(group C, reference group). M/F sex distribution was
0.57 (A), 0.60 (B), and 0.69 (C); the rate of first spontaneous VTE was 42% (A), 33% (B), and 35% (C);
the median age of the first VTE was 32 years (A,
range 1-59), 29 (B, range 2-67), and 36 (C, range
haematologica vol. 89(suppl. n. 8):september 2004
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11-84); the median time between the first VTE and
recurrence or referral to our center was 3 years (A,
range 1-21), 4 (B, range 1-40), and 5 (C, range 1-41).
Patients with multiple defects had an increased risk
for recurrent VTE in comparison with patients with
normal genotype (hazard ratio 1.9, 95% CI 1.1-3.5);
the risk for spontaneous recurrence after a first spontaneous VTE was 2.9-fold increased (95% CI 1.1-7.5).
On the opposite, the risk for recurrence was not
increased among patients with deficiency of AT, PC,
or PS in comparison with the reference group (hazard ratio 1.2, 95% CI 0.7-2.2); after stratification
according to the circumstances of the first or the
recurrent event the risk for spontaneous recurrence
after a first spontaneous VTE was increased without
reaching statistical significance (hazard ratio 1.8,
95% CI 0.8-4.3). Therefore patients with PC or PS
deficiency do not seem firm candidates to long-term
anticoagulation after a first VTE. The number of
patients with AT deficiency is too low to draw any
conclusion: however the rate of spontaneous recurrence after a first spontaneous VTE was 67% (2 of 3)
in them and 36% (4 of 11) in patients with PC or PS
deficiency. Further multicenter investigations are
warranted.

COS-07
HIGH RISK OF VENOUS THROMBOEMBOLIC RECURRENCE IN
RENAL TRANSPLANT RECIPIENTS: ROLE OF
HYPERHOMOCYSTEINEMIA AND CLOTTING ACTIVATION
MARKERS
Poli D, Antonucci E, Cecchi E, Marcucci R, Lapini I,
Lari B, Lenti M, Zanazzi M,* Salvadori M,* Abbate R,
Gensini GF, Prisco D
Centro di Riferimento Regionale per la Trombosi,
Dipartimento dell’ Area Critica Medico Chirurgica,
*UO Nefrologia e Trapianti Azienda OspedalieroUniversitaria Careggi, Florence, Italy
Renal transplantation is associated with an
increased risk of venous thromboembolism (VTE). No
data are available about the optimal duration of oral
anticoagulant therapy (OAT) in renal transplant (RT)
recipients. Our study was performed to evaluate the
risk of VTE recurrence in patients developing a first
episode of VTE after RT. We prospectively studied 28
RT recipients who had suffered from a first episode
of VTE after stopping OAT (Group 1). Group 1 was
compared with a group of 84 patients without history of renal disease who had suffered from a first
episode VTE matched for age, sex and type of thrombotic event (Group 2) and with a matched group of
28 RT recipients without history of VTE (Group 3).
After OAT withdrawal, thrombophilia (AT, protein C,
protein S, prothrombin gene variant, factor V Leiden,
haematologica vol. 89(suppl. n. 8):september 2004

homocysteinemia) and clotting activation markers
(prothrombin fragment 1+2 (F1+2) and D-dimer
plasma levels) were evaluated. During follow-up,
14/28 patients of Group 1 and 8/84 patients of
Group 2 experienced VTE recurrence (p=0.0001). As
thrombophilia is concerned, no difference was found
among the 3 groups, except for homocysteine.
Hyperhomocysteinemia was found in 24/28 Group 1
patients, in 23/84 Group 2 patients (p <0.000) and
in 23/28 Group 3 patients (p= NS). No relationship
was found among homocysteine, creatinine and
Glomerular Filtration Rate in the 3 groups. F1+2 and
D-dimer levels were significantly higher in Group 1
than in Group 2 and 3 (p=0.000 and <0.05 respectively). In conclusion our data outline the presence
of hyperhomocysteinemia and of hypercoagulability
in RT patients, both alteration were more marked in
RT patients with history of VTE. The high risk of VTE
recurrence in these patients requires strategies for its
prevention, taking into account either vitamin supplementation or prolonged OAT. The choice of longterm of OAT needs a careful risk/benefit evaluation,
in the light of the high bleeding risk of RT patients.

COS-08
INHERITED THROMBOPHILIA AND VENOUS THROMBOTIC
RESIDUE AS RISK FACTORS FOR RECURRENT VENOUS
THROMBOEMBOLISM AFTER ANTICOAGULATION WITHDRAWAL
Cosmi B, Legnani C, Cini M, Guazzaloca G, Valdrè L,
Pili C, Palareti G
Dept. of Angiology & Blood Coagulation “Marino
Golinelli”, University Hospital S.Orsola-Malpighi,
Bologna, Italy
Introduction: Venous thrombotic residue (VTR) has
been shown to be a risk factors for recurrent VTE
after oral anticoagulant therapy (OAT) withdrawal,
while the role of congenital thrombophilia is still
uncertain. Aims: to assess the predictive value of the
combination of thrombophilia and VTR for the development of recurrent VTE. Materials and Methods:
Patients with a first episode of proximal deep vein
thrombosis (DVT) of the lower limbs were enrolled on
the day of OAT withdrawal and prospectively followed-up for 24 months. On the day of OAT withdrawal, RVT was determined by compression ultrasonography of common femoral and popliteal veins,
while blood sampling for inherited thrombophilia
was performed on 30 + 10 days afterwards. Recurrences were diagnosed in case of symptoms of VTE
by objective methods. Results: Among 703 patients,
thrombophilia was diagnosed in 148 (21%), while
RVT in 370 (52.7%). The proportion of subjects with
RVT was 60% among patients with thrombophilia
(88/148) and 50% in subjects without thrombophil-
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ia (239/475) (p=0.06). The hazard ratio for recurrence was 1.48 (95% confidence intervals: 0.9-2.45)
for patients with thrombophilia when compared with
patients without thrombophilia, while it was 1.76
(95% CI: 1.05-2.75) among patients with RVT when
compared with patients without RVT, after adjustment for age, sex, duration of OAT, thrombophilia,
and type of index event. When compared with
patients without thrombophilia and absent RVT, subjects with thrombophilia and RVT had a hazard ratio
for recurrence of 2.1 (95% CI: 1.1 –5.7), after adjustment for sex, age, duration of OAT, D-dimer, type of
index event and cancer. Conclusions: VTR is independent from thrombophilia as a risk factor for
recurrent VTE after OAT withdrawal.

BLOOD PLATELETS AND VON WILLEBRAND FACTOR
COS-09
DIFFERENTIAL ROLE OF P2Y RECEPTORS IN AGONIST-INDUCED
TISSUE FACTOR EXPRESSION BY PLATELETS
Camera M,^* Frigerio M,* Cattaneo M,#
Abbracchio MP,^ Jacobson KA,° Biglioli P,*
Tremoli E^*
^Dept. Pharmacological Sciences, University of
Milan, *Centro Cardiologico Monzino IRCCS, Milan,
#San Paolo Hospital, DMCO, University of Milan,
°NIH, USA
Recent data indicate that human platelets contain
Tissue Factor (TF),which can be exposed on the membrane by platelet agonists such as ADP, TRAP and
tromboxane A2 mimetic U46619. ADP-induced
platelet activation is initiated by the platelet P2Y1
receptor and amplified in a synergistic manner by
the platelet P2Y12. These two receptors play an
important role also in platelet activation induced by
agonists other than ADP. In the present study we
investigated whether agonist-induced TF expression
on platelet surface is mediated by concomitant signaling through co-activation of both receptor subtypes. Platelet-associated TF was measured by flow
cytometry using a specific monoclonal anti human TF
antibody in whole blood (WB) and in platelet rich
plasma (PRP) obtained from healthy subjects. ADP
(10 µmol/L) incubated for 15 minutes in WB or PRP
induced a consistent expression of TF (+170±40%
versus unstimulated platelets, p<0.01). The selective
P2Y1 receptor antagonist MRS2216 (50 µmol/L)
inhibited membrane-associated TF as well as Pselectin expression by 60±9% both in WB and in
PRP, whereas the selective P2Y12 receptor antago-
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nist AR-C69931MX (0.5 µmol/L) almost completely
inhibited ADP-induced TF as well as P-selectin
expression (-95±10%). Similarly U46619 (1 µmol/L)induced TF expression was almost abolished by ARC69931MX, while MRS2216 only diminished it. By
contrast MRS2216 and AR-C69931MX inhibited
TRAP-induced TF translocation only by 20±7 and
45±10% respectively. These results suggest a predominant role of P2Y12 in mediating ADP-induced
platelet-associated TF expression. Experiments performed with platelets from a patient with selective
congenital P2Y12 deficiency confirmed the contribution of this receptor in agonist-induced TF expression since no expression of the protein in response
to ADP, and only a little increase in response to TRAP
(+130%) was observed. These findings indicate that
antagonist of P2Y12 significantly reduces plateletassociated TF expression; this may further strengthen the therapeutic benefits of a selective inhibition
of the P2Y12 receptor.

COS-10
PLATELET MORPHOLOGICAL AND FUNCTIONAL
CHARACTERIZATION IN A NOVEL CASE OF GREY PLATELET
SYNDROME: DEFECTIVE RESPONSE TO THROMBIN, PAR1-AP
AND PAR4-AP AND CORRELATION WITH α-GRANULES
CONTENT IN THE PATIENT AND FOUR RELATIVES
De Candia E,* Pecci A,° Maggiano N,§
De Cristofaro R,* Balduini CL,° Landolfi R*
*Istituto di Medicina Interna e Geriatria, §Istituto di
Anatomia Patologica, Università Cattolica del Sacro
Cuore, Rome; °Medicina Interna III,IRCCS Policlinico
San Matteo Università di Pavia, Italy
We report a novel pedigree with grey platelet syndrome (GPS) associated with a specific defective
response to thrombin, PAR1-activating peptide (AP)
and PAR4-AP (Figure).

The propositus (subject III-2) was a 12-years-old
boy with a mild bleeding diathesis, thrombocytopenia, giant platelets, myelofibrosis, splenomegaly.
Platelets classically lacked α-granules at electron
microscopy. Among the relatives only one (II-3) had
macrothrombocytopenia and mild bleeding diathehaematologica vol. 89(suppl. n. 8):september 2004
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sis, the others had normal platelet counts. Estimation
of α-granule proteins was carried out by immunostaining for TSP-1, PF4 and P-selectin on platelets
from seven subjects. Immunofluorescence showed a
marked reduction of reactivity for TSP-1, PF-4 and Pselectin in the propositus, and, to a lesser degree, in
his father and three relatives of him (I-2, I-5, II-3),
with respect to controls (Table).
% plt with normal
immunofluorescence
reactivity
TSP-1
PF4
P-selectin

III-2
propositus

II-2
father

6.8
4.2
36.5

63.2
69.5
71.7

II-1
III-1 I-2
mother brother
96.2
97.1
101

I-5

II-3

93.8 68.9 71.5 76.8
93.2 71.5 67.9 72.8
90 82 79.2 76

In the propositus a specific marked reduction of
platelet aggregation and calcium mobilization by
thrombin, PAR-1-AP and PAR-4-AP could be detected, whereas aggregation and calcium mobilization by
ADP, collagen, ristocetin, U46619, epinephrine and
convulxin were normal. His father had a less evident
reduction in platelet aggregation by thrombin, PAR1AP and PAR4-AP. The three relatives showed only a
marked reduction of platelet aggregation by PAR-4AP (Figure). This novel family with GPS demonstrated that: 1) GPS platelets are characterized by a specific reduced response to thrombin, PAR1-AP and
PAR4-AP: 2) the reduced aggregation by PAR4-AP
characterizes the platelet defect in the relatives with
mild phenotype and healthy carriers: 3) immunofluorescence is a specific and sensitive method to estimate the content of platelets α-granules; 4) there is
a correlation between α-granules protein content
and defective response to PAR4-AP, useful to identify individual with mild phenotype 5) although the
penetrance may be variable, the inheritence of this
defect seems to be autosomal dominant.

COS-11
REDUCED BINDING OF PURIFIED TYPE 2M VICENZA
β3
VON WILLEBRAND FACTOR TO PLATELET α2Bβ

Cozzi MR, Castaman G,* Mazzucato M, Steffan A,
Rodeghiero F,* De Marco L
Centro di Riferimento Oncologico, IRCCS, Aviano
Italy; *Dipartimento di Ematologia, Ospedale San
Bortolo, Vicenza, Italy
We have studied the interaction of the congenitally abnormal type 2M Vicenza von Willebrand Factor
(VWF 2M V) molecule, characterized by the presence
of supranormal VWF multimers with the two binding
sites on platelets, the glycoprotein (GP)Ib-IX complex
haematologica vol. 89(suppl. n. 8):september 2004

and the α2bβ3. Variant as well as normal (N)VWF
were purified from plasma. Experiments based on
measuring the ability of the unlabeled VWF 2M V and
NVWF species to inhibit the binding of I125-labeledNVWF to platelets resulted in estimates for binding of
subunit molecules per platelet at saturation (Bmax)
and inhibition costant in moles\liter (Ki) and gave the
following results. In the presence of ristocetin NVWF:
(Bmax) 6,023 and (Ki) 0.2×10-8; VWF 2M V 6,143 and
0.3×10-8 respectively. In the presence of botrocetin
NVWF 21,382 and 2.5×10-8; VWF 2M V 23,670 and
4.9×10-8. After thrombin stimulation, NVWF 16,593
and 1.2×10-8; VWF 2M V 14,756 and 7.0×10-8. After
stimulation with ADP + epinephrine, NVWF 6,928 and
1.1×10-8; VWF 2M V 4,818 and 8.9×10-8. Our studies
showed that VWF 2M V bound normally to the GP IbIX complex in the presence of ristocetin and with a
slight decreased affinity in the presence of botrocetin.
More remarkably VWF 2M V bound to platelet
α2bβ3with a greater and significantly decreased
affinity,in spite of the presence of supranormal multimers. Our results suggest the occurrence of an
abnormality in VWF 2M V leading to a decreased
affinity for platelet α2bβ3, which may in part impair
thrombus formation and confirm the inclusion of this
VWD variant within type 2.

COS-12
IN VITRO EXPRESSION STUDIES OF TWO NATURAL OCCURRING
MUTATIONS ON ADAMTS13 GENE IN AN ITALIAN TTP PATIENT
Peyvandi F,* Lavoretano S,* Canciani MT,*
De Cristofaro R,ˆ Rossi E,° Dalla Giovanna S,*
Mannucci PM*
*A. Bianchi Bonomi Hemophilia and Thrombosis
Center and Fondazione Luigi Villa, IRCCS Maggiore
Hospital and University of Milan; ^Internal Medicine, Catholic University, Rome, Italy: °Immunohematology and Blood Transfusion Service, L. Sacco
Hospital, Milan, Italy
ADAMTS-13, the specific von Willebrand factor
(VWF)-cleaving protease, is a plasma metalloprotease which prevents the spontaneous formation of
platelet thrombi in the microcirculation by cleavage
of the adhesive ultralarge VWF multimers into smaller forms. Congenital thrombotic thrombocytopenic
purpura (TTP), a rare and severe disease, is associated with low ADAMTS-13 activity caused by mutations on the gene. Of the 49 reported mutations only
eight have been expressed. We investigated the molecular basis of ADAMTS-13 deficiency in an Italian
woman with a history of recurrent TTP. ADAMTS-13
activity, measured by collagen binding assay, was
less than 6% without detectable levels of ADAMTS13 inhibitors. Mutational analysis by direct sequenc-
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ing showed 2 missense mutations, one previously
reported in the metalloprotease domain (Val88Met)
and one is novel, located in the first CUB domain of
the ADAMTS-13 protein (Gly1239Val), both in the
heterozygous state. To determine the effects of the
identified mutations, wild type (WT) and mutant
forms of recombinant ADAMTS-13 (rADAMTS13)
were transiently transfected in HEK 293 cells, using
each expression vectors (rADAMTS13-WT,
rADAMTS13-Val88Met, rADAMTS13-Gly1239Val). To
mimic the effect of compound heterozygous state
of the patient both mutant forms of rADAMTS13
were transiently expressed together. The enzymatic
activity of ADAMTS-13 in the medium of untransfected cells showed lack of activity. However, the
medium of cells transfected by rADAMTS13Val88Met and rADAMTS13-Gly1239Val separately
and together showed 10%, 7% and 10% respectively. These results are slightly higher than those of
patient plasma and further analysis by more sensitive assays is required for in vitro expression studies.
Previous studies on mutations located on metalloprotease and CUB domains suggest that the missense mutation Val88Met could cause structural
defect in one allele, whereas Gly1239Val mutation
on the second allele probably causes an alteration in
the secretion pathway. Both mutations together
leads to a severe ADAMTS-13 deficiency (<6%)in
patient plasma.

VASCULAR RISK FACTORS AND NEW
ANTITHROMBOTIC AGENTS
COS-13
WALKING AND MODULATION OF CVD RISK FACTORS IN THREE
EUROPEAN POPULATIONS: RESULTS FROM THE IMMIDIET PROJECT
Zito F,* Di Castelnuovo A,* Dirks C,# Cappuccio FP,§
Siani A,° Arnout J,# Donati MB,* Iacoviello L,*
on Behalf of The IMMIDIET Study Group
*Laboratory of Genetic and Environmental
Epidemiology, Center for High Technology Research
and Education in Biomedical Sciences, Catholic
University of Campobasso, Italy; #Center for
Molecular and Vascular Biology, University of
Leuven, Campus Gasthuisberg, Leuven, Belgium;
§Department of Community Health Sciences, St
George's Hospital Medical School, Cranmer Terrace,
London, UK; °Institute of Food Sciences, CNR,
Avellino, Italy
Background. There is increasing evidence that
walking could be involved in protection from CVD.
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According to recent data, a cut-off of “30 minutes
walk” could be considered the threshold in measuring this effect. A recent randomised trial from Denmark included exercise (one half hour of brisk walking 3 to 5 times a week) as part of a multifactorial
approach to diabetes management. Over a mean of
8-year follow-up, cardiovascular and microvascular
events were reduced by about 50%. Aim and Methods. We aimed at investigating the association
between walking and CVD risk factors in three European populations included in the Phase I of the
IMMIDIET project. The IMMIDIET project includes a
study on 1587 subjects from 3 countries: Italy
(N=525), England (N=526) and Belgium (N=536).
The subjects, apparently healthy, and aged 30-70
years, were free from diabetes, CVD or other major
chronic diseases. We evaluated the attitude to walk
by the question How many minutes of brisk walk do
you have per day? We measured FVIIc, FVIIAg, FVIIa,
HDL, LDL, oxLDL, total cholesterol (chol), tryglycerides
(TG), homocysteinemia (Hcy). We evaluated also history of hypertension and hypercholesterolemia and
we created a metabolic syndrome index (MSI), taking into account features of the metabolic syndrome.
Results. Thirty six percent of Belgians, forty five of
Italians and sixty three of English subjects reported
to walk more than 30 minutes (p<0.0001 among
countries). In the population as a whole (after adjustment for country of origin, age, sex and social status), walking was significantly associated with all
the risk factors, except for FVIIAg, FVIIc and Hcy.
After stratification by gender and after adjustment
for both social status and age, in the Italian population walking was significantly associated with lower MSI (p=0.0098; χ2 = 6.67), lower TG (p=0.038;
F=4.3) and lower oxLDL (p=0.0031; F=8.9) in women;
with lower FVIIc (p=0.01; F=6.69) and lower FVIIAg
(p=0.001; F=10.38) in men. In Belgium associations
were found, only in women, with lower hypertension (p=0.02; chi-square=4.7). In England, associations were found, only in men, with lower chol
(p=0.016; F=5.8), lower TG (p=0.004; F=8.3), higher
HDL (p=0.04, F=4.09), lower LDL (p=0.03;F=4.66) and
lower oxLDL (p=0.045; F=8.2). Our results showed a
different pattern of response to walking among
European countries and between sexes. The two
major pathways investigated (coagulation and lipids)
were both positively affected by walking, particularly in Italians. This could have an impact on strategy
for the management of CVD prevention. Moreover, it
could suggest a different modulation of risk factors
in different countries, possibly according to the
genetic background. There is a need for studies able
to attract the interest of healthcare professionals
and patients on the importance of regular walking in
CVD prevention and management.

haematologica vol. 89(suppl. n. 8):september 2004

18

Selected Oral Communications

SISET Prize

SISET Prize

COS-14
THE G20210A PROTHROMBIN GENE MUTATION: IS THERE
ROOM FOR SCREENING FAMILIES?

COS-15
MELAGATRAN IS A BETTER PROFIBRINOLYTIC AGENT
THAN HEPARIN

Tognin G, Tormene D, Perlati M, Zerbinati P,
Fadin M, Gavasso S, Rossetto V, Pagnan A,
Prandoni P, Simioni P
Dept. of Medical and Surgical Sciences, 2nd Chair of
Internal Medicine, University of Padua Medical
School, Padua, Italy

Piro D, Rossiello MR, Rotunno C, Semeraro N,
Colucci M
Dipartimento di Scienze Biomediche, Sezione di
Patologia Generale, Università di Bari, Italy

Background. The G20210A prothrombin variant is a
common polymorphism associated with an increased
risk of venous thromboembolism (VTE). A clear definition of the thrombotic risk in heterozygous carriers of
this defect is necessary to establish prophylactic
guidelines. Methods. First-degree relatives of consecutive patients referred to our Center with a history of
thrombotic disease and identified as heterozygous
carriers of prothrombin G20210A were enrolled in the
study, provided that they were aged above 15 years.
Before DNA testing, a medical history was taken with
specific attention to previous VTE (objectively documented) and concomitant risk factors. Results. A total
number of 294 individuals belonging to 88 families
were studied. One-hundred and fifty-two were carriers and 142 had no mutation. A total of 4338
patients–years were obtained in the carriers group as
compared to 4309 in the non-carriers. Out of the 152
affected family members, 5 experienced objectively
documented VTE (one spontaneous). Three thrombotic events occurred in non-carriers (two spontaneous).
The overall annual incidence of VTE was 0.11% in the
carriers of the prothrombin mutation, and 0.07% in
non-carriers (RR=1.7; 95% CI, 0.4 to 7). The incidence
of risk period-related thrombotic events was 1.0% in
the carriers group and 0.3% in non-carriers (RR=3.6;
95% CI, 0.4 to 32). When we considered the thrombotic risk before and after 45 years of age the relative risk was 2.0 (95% CI 0.2 to 21.6) and 1.5 (95% CI
0.3 to 9.3) respectively. Conclusions. The results of our
retrospective family-study suggest that screening relatives of symptomatic carriers of single G20210A prothrombin mutation has the potential to identify
asymptomatic carriers in whom a mild increased risk
for thrombosis possibly exist. Whether this information might offer a real advantage in the prevention of
VTE remains to be proven.
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Thrombin generation inhibits fibrinolysis through
different mechanisms, including clot stabilization,
alteration of mass-to-length ratio of fibrin fibers, and
removal of plasminogen binding sites from partially
degraded fibrin (via TAFI). We compared the fibrinolytic activity of melagatran (active form of the oral,
direct thrombin inhibitor, ximelagatran, AstraZeneca)
with that of unfractionated heparin in platelet-poor
(PPP) and platelet-rich (PRP) plasma clot models. Clots
were formed in the presence of t-PA, tissue factor,
phospholipids, Ca++ and different concentrations of
the anticoagulants, and fibrinolysis was monitored by
the reduction in turbidity. Fibrinolytic activity of drugs
was expressed as clot lysis ratio (lysis time in the
absence of the drug divided by lysis time in its presence). Drug potency, assessed by aPTT prolongation,
was expressed as aPTT ratio. In PPP clot model, both
heparin and melagatran caused a concentrationdependent shortening of lysis time. However, when
fibrinolytic activity was expressed in function of aPTT
ratio, heparin resulted markedly less efficient than
melagatran. At concentrations giving an aPTT ratio of
2, the clot lysis ratios for heparin (0.3 U/mL) and melagatran (0.37 uM) were 1.29±0.13 and 1.75±0.19,
respectively (p=0.01). In PRP clot model, heparin was
virtually ineffective even at concentration as high as
0.6 U/mL (aPTT ratio: 3.1±0.43; clot lysis ratio:
1.15±0.21), whereas melagatran displayed a fibrinolytic activity comparable to that observed in PPP
clots at all tested concentrations (0.05-0.75 uM). The
effect of heparin was also abrogated when PPP was
supplemented with platelet membranes but not with
platelet cytosolic fraction or the releasate of activated platelets, thus ruling out the involvement of
platelet factor 4. We conclude that melagatran is
superior to heparin in promoting fibrinolysis, particularly in platelet-rich clots in which clotting factors
bound to platelet membranes are protected from inhibition by antithrombin-dependent anticoagulants.
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PLATELET BIOCHEMISTRY AND PHYSIOLOGY

Marchetti M, Vignoli A, Pagnoncelli M, Falanga A
Hematology Dept, Ospedali Riuniti di Bergamo, Italy
Clinical studies of thrombosis in cancer patients
show that, besides their role as antithrombotics,
heparins may have beneficial effects on survival of
cancer patients, with a major role by LMWHs compared to UFH. In this study we investigated the
effects of two LMWHs, i.e. enoxaparin (ENX) and dalteparin (DLT), compared to UFH, on tumor cellinduced endothelial angiogenesis. Angiogenesis was
evaluated by the in vitro capillary-like tube formation
assay in Matrigel. Human microvascular endothelial
cells (HMEC-1) were incubated in 96-well plates precoated with Matrigel with: 1. tumor cell conditioned
medium (CM) from three human breast cancer cell
lines, i.e. MCF-7, ZR 75.1 and MDA.MB.231, and one
human leukemia cell line, i.e. NB4; or 2. purified
proangiogenic factors (VEGF, bFGF and TNFα). After
24h incubation, tube formation was examined under
phase-contrast microscopy and tube length determined by image analysis software. Control CM
induced a modest tube formation (total tube length
= 223 mm/cm2), which was 33% decreased by ENX
(p<0.01), and unaffected by DLT or UFH. CM from all
4 tumor cell lines induced a significant (p<0.05)
increase in total tube length (67-85% mean
increase) vs control CM. All tumor CM-induced tube
formation was significantly affected (76 to 100%
mean inhibition) by ENX and DLT, but less sensitive
to UFH. A similar pattern of inhibition was observed
with tube formation induced by purified angiogenic
factors, i.e. VEGF-, bFGF- or TNFα-induced angiogenesis was 100% inhibited by ENX and 65-75% by
DLT, but less or no affected by UFH (+VEGF= 27%; +
bFGF = 0%; +TNFα= 53%). Inhibition studies with
neutralizing MoAbs against proangiogenic factors
demonstrated that anti-VEGF MoAb alone prevented by 100% breast cancer cell-induced tube formation, whereas a combination of anti-VEGF + antiTNFα MoAbs was necessary to 100% inhibit NB4 cell
proangiogenic action. These data show that LMWHs
can counteract the proangiogenic stimulus of both
tumor cells and purified angiogenic factors on
microvascular endothelium.

CO-001
HS1 PROTEIN IS SEQUENTIALLY PHOSPHORYLATED BY SYK
AND LYN TYROSINE KINASES FOLLOWING ACTIN ASSEMBLY
IN THROMBIN-STIMULATED HUMAN PLATELETS
Brunati AM, Deana R, Folda A, Ledro S,
Donella Deana A
Department of Biological Chemistry and Institute of
Neurosciences of CNR, University of Padua, Italy
Stimulation of human platelets triggers signal
transduction cascades involving translocation and
phosphorylation of a variety of proteins. Thrombininduced activation of platelets brings about a large
increase in the number of tyrosine phosphorylated
signaling proteins, most of which remain unidentified. In this study, we demonstrate for the first time
that HS1 (hematopoietic lineage cell-specific protein 1) undergoes a transient Tyr-phosphorylation in
thrombin-stimulated platelets. The protein is synergistically phosphorylated by both Syk and Lyn tyrosine kinases according to a sequential mechanism of
phosphorylation. Using specific inhibitors (including
piceatannol and PP2), we showed that Syk acts as a
primary kinase and that HS1 Syk-mediated-phosphorylation is a prerequisite for its interaction with
Lyn SH2 domain, as proven by coimmunoprecipitation and binding competition experiments. Upon
docking to primarily Syk-phosphorylated HS1
residues, Lyn catalyses the secondary protein phosphorylation, which in turn constitutes the prerequisite for the following HS1 dephosphorylation. Thrombin-induced cytoskeletal reorganization is required
for HS1 Tyr-phosphorylation, which does not occur
when platelets are treated with the inhibitor of actin
polimerization cytocalasin D even under conditions
which do not affect Syk and Lyn activities. Immunofluorescence analysis demonstrated that thrombinelicited stimulation induces HS1 subcellular migration, but not translocation to Triton-insoluble cellular microdomains, as at variance found for cortactin,
a protein which shares with HS1 high sequence identities and involvement in the dynamic organization
of the actin cytoskeleton.
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CO-002
LYSOSOMAL β-N-ACETYLHEXOSAMINIDASE IS A PRIMER
OF PLATELET ACTIVATION

CO-003
REGULATION OF TISSUE FACTOR EXPRESSION IN HUMAN
PLATELET BY NITRIC OXIDE

Rossi R,1 Giannini S,1 Mencarelli S,2 Falcinelli E,1
Orlacchio A,2 Emiliani C,2 Gresele P1
1Department of Internal Medicine, Section of
Internal and Cardiovascular Medicine; 2Department
of Biochemical Sciences and Molecular
Biotechnology, University of Perugia, Italy.

Frigerio M,* Tremoli E,*§ Biglioli P,* Camera M*§
Centro Cardiologico Monzino IRCCS, Milan;
§Dipartimento di Scienze Farmacologiche,
Università degli Studi, Milan, Italy

Platelet contain, besides α- and δ-granules, lysosomes which store mainly acid hydrolases. Human
platelets release their lysosomal content both in vitro, after stimulation with strong agonists, and in vivo
at a localised site of vessel wall damage. β-N-acetylhexosaminidase (Hex) is the main lysosomal glycohydrolase released by human platelets. Hex can
hydrolyse the glucidic moiety of glycoproteins, glycolipids and glycosaminoglycans, but a role for extracellular Hex has not been established yet. We studied the effect of β-Hex on platelet activation and
the platelet signal trasduction pathways. Hex from
human placenta was fractionated in its two isoforms
by DEAE-cellulose, and further purified; in some
selected experiments, Hex was purified from human
platelets. Gel-filtered platelets were pre-incubated
with Hex, at a concentration (2 mU/mL) similar to
that previously found to be released in vivo, or with
its vehicle and tested for aggregation, P-Sel release
and GPIIb/IIIa activation after stimulation with subthreshold doses of thrombin. For the p47 phosphorylation experiments 32P-labeled platelets were
used. Hex did not induce platelet activation by itself
but it did enhance platelet aggregation (+190.8±
64.9%), P-sel release (+64.1±15.5%) and GPIIb/IIIa
activation (+138± 20.8%) induced by subthreshold
doses of thrombin; preincubation with Hex endhanced p47 phosphorylation (+20% vs ctrl) too.
Preincubation with the PKC inhibitor RO 31-8220,
the PLA2 inhibitor aristolochic acid, and the Ca++
influx inhibitor NiCl2, completely abolished Hexinduced potentiation; the PTK inhibitor tyrphostine,
and the PI3-K inhibitor wortmannin partially reduced
the Hex priming, while the COX inhibitor aspirin, the
LOX inhibitor NDGA, the p38-MAPK inhibitor SB
203580, and the MAPK inhibitor PD 169316, did not
affect the Hex potentiating activity. Concerning the
Hex isoforms: both Hex A (α/β) and Hex B (β/β) were
found to prime platelet activation. In conclusion,
lysosomal Hex acts as a proaggregatory agent with
an activity involving PKC- and PLA2-dependent
mechanisms and Ca++ influx.
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Recent data indicate that human platelets contain
Tissue Factor (TF), the primary activator of the coagulation cascade. We have shown that intraplatelet TF
can be exposed on the membrane by platelet agonists such as ADP, Trap and tromboxane A2 analogue
U46619. Nitric oxide (NO) was originally discovered
as a vasodilator product of the endothelium. Over
the last 15 years, this vascular mediator has been
shown to have important antiplatelet actions by
activating guanylyl cyclase and increasing intracellular cGMP. NO-donors are pharmacologically active
substances that, in vivo or in vitro, release NO. In the
present study we investigated whether different NO
donors modulate agonist-induced TF and P-selectin
expression on platelet surface. Both antigens were
measured by flow cytometry using specific monoclonal antibodies in platelet rich plasma (PRP)
obtained from healthy subjects. PRP incubated for 15
minutes with ADP (10 µmol/L), TRAP (35 µmol/L) and
U46619 (1 µmol/L) induced a consistent expression
of TF (+170±40%, +146±16% and +152±19% versus unstimulated platelets, respectively). ADPinduced TF and P-selectin expression was inhibited
in a comparable manner by S-nitrosothiols, such as
SNAP (10 µmol/L, -40±16%) and GSNO (10 µmol/L,
-53±8%). Similarly, TRAP-induced TF expression was
inhibited by SNAP and GSNO by 46±7% and
72±20% respectively, while P-selectin expression
was only modestly affected by both compounds.
U46619-induced TF as well as P-selectin expression
was almost abolished by SNAP and GSNO. Comparable results were observed also with NCX-4016,
which is a nitroderivative of acetylsalicylic acid (NOaspirin). Interestingly, this compound was able to
exert an inhibitory effect on TF and P-selectin
expression also in whole blood. These findings suggest that NO significantly reduces platelet-associated TF expression in vitro; this might have relevance
in vivo for the treatment of clinical conditions such
as acute coronary sindromes.
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CO-004
2-SUBSTITUTED ADENINE NUCLEOTIDES: MODULATION OF
PLATELET AGGREGATION THROUGH P2Y RECEPTORS

CO-005
ROLE OF THE PLATELET P2Y1 RECEPTOR IN THROMBUS
FORMATION UNDER FLOW CONDITIONS

Podda GM,1 Vittori S, Lecchi A,1 Costanzi S,2
Cristalli G,2 Cattaneo M3
1Centro Emofilia e Trombosi Angelo Bianchi Bonomi
IRCCS Ospedale Maggiore, Departimento di
Medicina Interna, Università di Milano, 2Dipartimento di Scienze Chimiche, Università di Camerino;
3Unità di Ematologia e Trombosi, Ospedale San
Paolo, Departimento di Medicina, Chirurgia e
Odontoiatria, Università di Milano, Italy

Marchese P,* Cattaneo M,# Gachet C,^ Ruggeri ZM*
*Division of Experimental Thrombosis and
Hemostasis, The Scripps Research Institute, La Jolla,
California, USA; #Unit of Hematology and Thrombosis, Department of Surgery, Medicine and Dentistry,
Ospedale San Paolo, University of Milan, Italy;
^Institut National de la Sante et de la Recherche
Medicale, Etablissement Francais du Sang-Alsace,
Strasbourg, France

Aim of our study was to evaluate the response of
human platelets to nucleotide analogues, in the
presence or absence of ADP. We tested the six compounds reported in Figure 1. The compounds (mono–,
di– and tri-phosphate derivatives of 2-hexynyl and
2-phenylethynyladenosine) were synthetized
through phosphorylation of the corresponding nucleosides. Shape change, aggregation and inhibition of
adenylyl cyclase induced by 10 microM ADP were
studied in washed human platelet suspensions.
Nucleotides 2 and 3 caused platelet shape change
and aggregation, with an EC50 ranging from 10 to
100 microM. The extent of platelet aggregation
induced by 100 microM of these compounds was
slightly lower than that elicited by 10 microM ADP,
indicating that they activate both P2Y1 and P2Y12
receptors. The 2-phenylethynyladenosine derivatives
4-6 and the 2-hexynyl monophosphate derivative 1,
at concentrations between 10 and 130 µM, did not
induce platelet shape change or aggregation. In contrast, they concentration-dependently inhibited
platelet aggregation induced by 10 µM ADP, with
the following IC(sub)50: 14 µM (1), 130 µM (4), 60
µM (5) and 85 µM (6). At a concentration of 800
microM, nucleotides 1, 4 and 6 completely inhibited
both platelet aggregation and shape change induced
by 10 µM ADP, while nucleotide 5 inhibited platelet
aggregation by 90% without affecting shape change.
At a concentration of 800 µM, all the nucleotides
partly (30-75%) antagonized the ADP-induced inhibition of cAMP increase; lower concentrations had
no inhibitory effects. Therefore the tested inhibitory
nucleotides displayed primarily an antagonistic
effect on the platelet P2Y1 receptor, while a partial
inhibitory effect on the platelet P2Y12 receptor was
observed only at the highest (800 µM) nucleotide
concentrations tested. The surprisingly different
behaviour of 2, 3 (agonists) and 5, 6 (antagonists)
can be explained in terms of different size and flexibility of the substituent in 2 position.

P2Y1 is a receptor for adenosine diphosphate (ADP)
on platelets required for normal shape change and
aggregation following ADP stimulation. Moreover,
P2Y1 deficient mice display defective platelet aggregation in response to ADP or low collagen concentrations, as well as reduced thrombus formation in
arterial and venous models of vascular injury. To
characterize in more detail the role of P2Y1 in
platelet function, we tested P2Y1 deficient mouse
blood in an ex vivo model of thrombus formation on
bovine insoluble fibrillar collagen type I under flow
conditions. In the absence of P2Y1, platelets formed
smaller than normal thrombi on surfaces with either
low or high collagen density when the wall shear
rate was 1500 s-1, but the defect was not detectable
at the lower shear rates of 300 s-1 and 500 s(e) 1. At
higher shear rates, 6000-10000 s-1, the defect was
present at low but less apparent at higher collagen
concentrations. Real-time analysis of thrombus formation demonstrated that the initial platelet adhesion and aggregation, within 30 s from the beginning
of perfusion, were normal or only partially reduced,
respectively, in the absence of P2Y1, while the
reduced thrombus volume as compared to normal
became progressively more apparent at later perfusion times. In fact, defective thrombus formation in
the absence of P2Y1, when present, was characterized by instability of initially formed thrombi that
tended to detach from the surface. Thus, the P2Y1
ADP receptor plays a role in collagen-induced thrombus formation at medium to high shear rates by substantially contributing to thrombus stabilization.
These results also indicate that P2Y1 function may
be more relevant for normal platelet function at
medium to high, rather than low, wall shear rates,
and particularly on surfaces with lower collagen density.
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CO-006
EXPRESSION OF PAR1 ON HUMAN CD133+ CORD BLOOD CELLS
AND DURING MEGACARYOCYTE DIFFERENTIATION
De Candia E,* Rutella S,° Bonanno G,#
De Cristofaro R,* Leone G,° Landolfi R,* Scambia G#
*Istituto di Medicina Interna e Geriatria,° Istituto di
Ematologia, #Istituto di Ginecologia e Ostetricia,
Università Cattolica del Sacro Cuore, Rome
The G protein-coupled receptor PAR1 is expressed
on platelets, megakaryocytes (MK) and endothelial
cells. Whether PAR1 is an early or late marker of the
MK maturation is not known. We measured the
expression of PAR1 during in vitro MK maturation
and compared it to that of the MK-restricted proteins GpIIb and GpIb. Human cord blood CD133+
progenitor cells were purified by an immunomagnetic separation system (MACS: Myltenyi Biotec) and
cultured under serum-free conditions in the presence of 10-50-100 ng/mL thrombopoietin (TPO) or
SCF 10 ng/mL + TPO 10 ng/mL. Expression of PAR1,
GpIIb and GpIb on cultured cells was evaluated at
day 0, 5, 7 by using, respectively, PE- PERCP- or FITCconjugated anti-PAR1 SPAN12, anti-CD 41 and antiCD 42b MoAbs and flow cytometry analysis. At day
0, 70% of freshly purified CD133+ cells showed low
expression of PAR1, whereas the other antigens
could not be detected. At day 5 of culture PAR1
expression was markedly downregulated, being
detectable in only 15% of total cells, 20% of total
cells expressed the GpIIb whereas the GpIb was
almost undetectable (Figure 1). At day 7 the expression of these markers was 35% of total cells for
PAR1, 53% of total cells for GpIIb and 20% of total
cells for GpIb. The kinetics of protein expression was
similar in all culture conditions; interstingly, cell cultured in the presence of TPO + SCF downregulated
the expression of all the differentiation markers.
These results demonstrate that PAR1 is present on
the surface of very early hematopietic progenitors
and that during MK differentiation it is first downregulated to become later a specific marker of MK
maturation.
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CO-007
POLYMORPHONUCLEAR LEUKOCYTE-PLATELET INTERACTION
IN PATIENTS WITH ESSENTIAL THROMBOCYTHEMIA AND
POLYCYTHEMIA VERA
Falanga A, Marchetti M, Vignoli A, Balducci D,
Barbui T
Dept. Hematology, Ospedali Riuniti, Bergamo, Italy
The pathogenesis of high thrombotic risk in ET and
PV patients is not completely clarified. In vivo PMN
activation (i.e. increased PMN surface CD11b expression and protease release) occurs in these patients
and is associated with a hypercoagulable state. Since
CD11b plays an important role in PMN/platelet interaction, as a ligand for GPIb-bound fibrinogen on
platelet surface, in this study we explored whether
the CD11b increment on PMN may be associated
with changes in PMN/platelet interaction and in
platelet cell adhesion molecules. Forty-three patients
with ET, 30 with PV and 50 control subjects were
studied. PMN and platelet activation was evaluated
by surface CD11b and CD62P expression, respectively. PMN-platelet aggregates were defined as the percentage of CD11b-positive PMN co-expressing a
platelet-specific marker (i.e. CD42b or CD62P). These
parameters were studied by whole blood flowcytometry in both basal condition and after in vitro
PMN stimulation by f-MLP. Significantly higher
CD11b levels on PMN from ET and PV patients vs
controls were found. PMN/platelets aggregates were
also increased (p<0.01) in the two patient groups vs
controls. The analysis of platelet surface showed no
variations in CD42b expression, but increased CD62P
levels, an antigen exposed upon platelet activation.
In vitro stimulation with f-MLP, upregulated CD11b
expression by PMN, and simultaneously increased
CD11b/CD42b aggregates in both ET, PV and control
groups, and CD11b/CD62P aggregates in ET and controls. No significant differences in platelet CD62P
and CD42b expression appeared after f-MLP stimulation in any group. In a group of ET patients, receiving ASA at enrolment, the increase in f-MLP-induced
CD11b expression on PMN and the percentage of
PMN/platelet aggregates were significantly lower vs
non-ASA treated ET patients. In conclusions, these
data suggest that in ET and PV patients PMN activation may play a major role in increasing leukocyte/platelet interactions producing high levels of
circulating PMN/platelet aggregates. This finding
may contribute to the search of new targets for
antithrombotic strategies in these disorders.
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CO-008
EVIDENCE SUGGESTING THAT ACTIVATED PLATELETS CAUSE
APC-RESISTANCE IN VIVO
Leone M,* Momi S,* Colucci M,° Gresele P*
*Department of Internal Medicine, Sect. of Internal
and Cardiovascular Medicine, University of Perugia;
°Department of Biomedical Sciences, Sect. of
General Pathology, University of Bari, Italy
Activated platelets have been shown to cause APCresistance in vitro. In this study we investigated the
effect of platelets on the APC-anticoagulant pathway in vivo in mice. Control in vitro experiments indicated that collagen-stimulated murine platelets
reduce the aPTT-based APC sensitivity ratio (APCratio) from 2.15±0.39 to 1.33±0.10 (p<0.05). This
platelet-dependent APC resistance was largely abolished by G4120, an antagonist of GPIIb/IIIa. The i.v.
injection in mice of platelet activating agent (mixture of collagen) plus adrenaline inducedin a significant reduction of the APC-ratio of platelet-poorplasma collected 2 min after injection (1.52±0.16 as
compared to 1.96±0.23 in plasma from vehicletreated mice), whereas it did not affect in mice made
thrombocytopenic by an antiplatelet antiserum. In a
model of thrombin-induced thromboembolism in
mice, characterized by the activation of both the
clotting cascade and the anticoagulant PC pathway,
the injection of a lethal dose of thrombin (1000 U/kg)
caused markedly less mortality in thrombocytopenic
that in normal mice (17% versus 60% with thrombin). To see whether platelet-dependent APC-resistance contributed to this phenomenon, we evaluated the effect of APC injection (1 mg/kg) on thrombin-induced mortality in normal and thrombocytopenic mice. When the two groups of animals were
treated with doses of thrombin causing a similar
(80%) mortality rate (1000 and 2000 U/kg, respectively), the injection of human APC was associated
with a mortality reduction of 50% in normal animals and of 80% in thrombocytopenic mice (p<0.01).
In contrast, when hirudin (0.25 mg/kg) was injected
instead of APC, the protection against thrombininduced mortality was not significantly influenced
by thrombocytopenia. These data suggest that
platelet activation induces APC resistance in vivo
which, on the one hand, might increase the susceptibility to thrombogenic challenges and, on the other hand, might decrease the response to antithrombotic drugs which act via the PC anticoagulant pathway.
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CO-009
POLYMORPHONUCLEAR LEUKOCYTES EXPRESS TISSUE FACTOR
AFTER ACTIVATION
Maugeri N, de Gaetano G, Donati MB, Cerletti C
Laboratory of Cell Biology and Pharmacology of
Thrombosis. Center for High Technology Research
and Education in Biomedical Sciences, Catholic
University, Campobasso, Italy
The participation of PMN in thrombosis was suggested by epidemiological and clinical studies, showing that the increase of white cell number and of
inflammatory marker levels are predictive factors for
ischaemic cardiovascular disease. Aim: to analyse the
procoagulant activity of PMN after activation. Methods: PMN (from healthy volunteers) were washed by
standard procedures, and resuspended in 1mM CaHepes Tyrode Buffer. The presence of mononuclear
cells (CD14+) was <0.05% and no platelets (CD61+)
were detected in PMN suspensions. PMN were stimulated by 5 µg/mL of purified P-selectin or 0.5 µM of
fMLP. Procoagulant activity of PMN was tested using
a diluted aPTT. PMN were stimulated for 2 min at
37°C, PPP was then added and incubated for 1 more
min before addition of aPTT reagents (SynthASil, IL).
Clotting time was recorded and compared with a
curve of recombinant TF (Recombiplastin, IL). The
procoagulant activity of PMN was expressed as arbitrary units (AU) of TF. For blocking assays, PMN were
incubated with specific blocking MoAb against TF
(clone HTF-1, Pharmingen) or inactivated VIIa (iVIIa,
Novo) before stimulation. Expression of TF antigen on
PMN surface was determined by dual colour flowcytometry (Coulter EPICSXL-MCL). Data are
means±SEM (n=4-10). Results. Procoagulant activity is reported in the table below.
Sample
PPP + buffer (control)
PPP + PMN (f.c. 5.000/microL)
PPP + PMN + P-selectin
PPP + PMN + fMLP

Clotting time (sec)

Tissue Factor (AU)

64±3
61±3
37±1
25±2

<0.1
<0.1
6.2±0.9
32±7

Preincubation of PMN with HTF-1 as well as iVIIa
completely prevented the procoagulant activity of
stimulated PMN. Determination of TF by FACs
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showed that the proportion of PMN expressing TF
was increased by 185±10 and 241±50% of basal values after P-selectin and fMLP stimulation, respectively. Conclusions: our data show that the procoagulant activity observed in stimulated PMN was
associated to the expression of functional TF.

CO-010
SRC-DEPENDENT SIGNALING IS NECESSARY FOR β2-INTEGRIN
FUNCTION AND PMN FIRM ADHESION IN FLOW
Totani L, Piccoli A, Barone S, Pecce R, Federico L,
Manarini S, Evangelista V
Laboratory of Vascular Biology and Pharmacology,
Mario Negri Sud, Santa Maria Imbaro, Italy
Neutrophil (PMN) tethering by P-or E-selectin promotes the adhesive function of β2-integrins responsible for firm adhesion in flow. SRC kinases may regulate β2-integrin function in PMN. We investigated
the role of SRC kinases on PMN adhesion to surfaceadherent platelet, HUVEC or E-selectin expressing
cells (CHO-E), in flow. In our model after an initial
recruitment phase, the shear was stepped up to 5
dynes/cm2 and adherent cells perfused with fresh
medium. Firmly adhered and rolling PMN were quantified in the high shear phase. Results. Up to 95% of
PMN recruited on adherent platelets at 2 dynes/cm2
remained firmly adhered when shear stress was
stepped up to 5 dynes/cm2. P-selectin was required
for PMN recruitment. Similarly to β2-integrin blockade by monoclonal antibodies the SRC inhibitors PP1
and PP2 but not their inactive analog PP3 barely
affected the total number of interacting cells but
dose-dependently reduced the number of firmly
adhered PMN and increased the rolling fraction.
After initial recruitment at 0.25 dynes/cm2, Pselectin, β2-integrins and SRC kinase activity were
also necessary for PMN to firmly adhere to thrombin-activated HUVEC. Like P-selectin, E-selectin may
also trigger β2-integrin function. β2-integrin blockade decreased to about 20±7% of the control firm
adhesion of PMN to CHO-E. PP2 dose-dependently
reduced both total PMN and firmly adhered fraction.
PMN adhesion to CHO-E, was accompanied by β2
integrin or SRC dependent tyrosine phosphorylation
of the 110 kDa, focal adhesion kinase PYK-2. Finally,
confocal microscopy study showed that two distinct
activation-dependent epitopes of β2-integrins, were
up regulated at the sites of CHO-E-PMN adhesion.
These epitopes were practically absent in mixed cell
conjugates formed by PMN treated with SRC
inhibitors. SRC, allowing and/or stabilizing clustering
of activated β2-integrins, translate short-lived membrane to membrane contacts to firm PMN adhesion
in flow. This process involves PYK2.
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CO-011
GENE EXPRESSION ANALYSIS OF HUMAN LPS-STIMULATED
AND UN-STIMULATED HUMAN LEUKOCYTES BY MICROARRAY
TECHNOLOGY: DEVELOPMENT OF A NEW BAYESIAN MODEL
Giusti B, Poggi F, Rossi L, Biggeri A,° Blangiardo M,°
Magi A,# Sestini I, Cesari F, Ferrini S, Gensini F,
Abbate R, Gensini GF, Pepe G
Dipartimento di Area Critica Medico Chirurgica,
sezione di Clinica Medica Generale e Cliniche
Specialistiche, University of Florence, Florence;
°Dipartimento di Statistica “G. Parenti”, University
of Florence; #Unita’ Operativa di Genetica e
Citogenetica, Azienda Ospedaliera Careggi,
Florence, Italy
Microarray technology (MT) allows monitoring of
expression levels for thousands of genes in a single
assay. The basic strategy is to isolate RNA from two
sources (control and test). mRNAs from the two
states are differentially labeled with two fluorescent
molecules (Cy3 and Cy5) and co-hybridized to the
microarray. The arrays are scanned and independent
images are generated for each pair of samples. For
image quantitation, there are many commercial and
freely available softwares and developed methods.
A challenging issue in MT is the cutoff value used to
distinguish differential expression from natural variability. One of the most used method of analysis was
introduced by Newton (1999). Aims of this study
were: to evaluate and validate the experimental and
analysis approach of MT by using an experimental
model of LPS-stimulated and un-stimulated human
leukocytes. Mononuclear cells were isolated from
peripheral blood of 20 controls. For experiments of
self-self hybridization, RNA was extracted from the
pellets and pooled. For gene expression analysis of
LPS-stimulated and un-stimulated leukocytes, cells
were incubated at 37°C for 3 hours in presence or
absence of LPS (10 µg/mL) and then RNA was
extracted and pooled. Data analysis was performed
by Newton method and two Bayesian models, one
developed by Tseng (2001) and one developed by us.
We observed 14 differentially expressed genes
according to Newton analysis, 40 genes according to
Tseng and 34 according to our model. Ten out of the
14 Newton genes were identified by the three model; 25/34 genes identified by our model were also
identified by Tseng model. For 12/25 genes identified
by the two Bayesian models there were well established evidences in the literature confirming the differential expression after LPS stimulation (e.g. IL-1β,
-RA; PAI-2; MIP-1A, -1B); for the other 13/25 there
were indirect evidences of involvement or new identified genes up-or down-regulated after LPS stimulation. Bayesian models and in particular our model
seems to be more efficient in identifying differen-
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tially expressed genes. MT confirms its pivotal role as
screening approach to identify novel genes.
This work was supported by a grant from Ministero
della Salute.

CO-012
DIVERSITY AND SIMILARITY IN SIGNALING EVENTS LEADING
α IN HUMAN
TO RAPID COX-2 SYNTHESIS BY PMA AND TNFα
ENDOTHELIAL CELLS
Eligini S,* Barbieri SS,* Cavalca V,° Camera M,°
De Franceschi M,° Tremoli E,*° Colli S*
*E. Grossi Paoletti Center, Department of
Pharmacological Sciences and °Department of
Cardiac Surgery, Centro Cardiologico Fondazione
Monzino I.R.C.C.S, University of Milan, Italy
Cyclooxygenase 2 (Cox-2) is a key enzyme in vascular homeostasis, inflammation, tumorigenesis, and
angiogenesis. Specifically, endothelial Cox-2 activity is crucial for the availability of prostacyclin and,
consequently, for the modulation of platelet-vascular interactions. Aim. This study examines whether
Cox-2 synthesis and activity in endothelial cells
involves distinct signaling pathways when induced
by the representative proinflammatory cytokine
tumor necrosis factor α (TNFv) or by the tumor promoter phorbol ester (PMA). Moreover, the hypothesis that reactive oxygen species (ROS) and alteration
of cell redox status are fundamental steps in Cox-2
synthesis is addressed. Methods. Human endothelial
cells isolated from umbilical vein (HUVEC) were
exposed to TNFα or PMA. Cox-2 protein synthesis
was evaluated by Western blot analysis and its activity by measurement of prostaglandin E2 (PGE2) and
6-keto prostaglandin F1α levels. Intracellular ROS
generation was detected by flow cytometry in cells
loaded with the oxidant sensitive 2'7'-dichlorofluorescein diacetate and by reduction of nitroblue tetrazolium. Reduced and oxidized glutathione (GSH and
GSSG) levels were measured by HPLC. Distinct signaling pathways are involved in early Cox-2 induction by TNFα and PMA. PMA signals through the
involvement of a small GTPase, protein kinase C (PKC)
and mitogen activated protein kinase (MAPK) ERK1/2
activation whereas p38 MAPK is critical when Cox2 is induced by TNFα. Conversely, intracellular ROS
generation and consequent reduction of GSH/GSSG
ratio represent a common step for Cox-2 induction
by both stimuli. In addition, evidence that phosphatidylinositol 3(PI3)-kinase activation plays a regulatory role for Cox-2 synthesis induced by PMA and
TNFα is provided. Cox-2 represents a critical regulator of vascular homeostasis, inflammatory response,
angiogenesis and tumor growth. The finding that two
independent pathways, together with overlapping
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upstream events signal for Cox-2 induction in HUVEC
may be of relevance to develop strategies aimed at
selectively interfering with regulating pathways.

CO-013
SYSTEMIC SCLEROSIS: GENE EXPRESSION PROFILING BY
MICROARRAY TECHNOLOGY OF ENDOTHELIAL CELLS
Giusti B, Del Rosso M,* Fibbi G,*
Matucci-Cerinic M,^ Rossi L, Poggi F, Attanasio M,
Lucarini L, Saracini C, Lapini I, Pepe G, Abbate R
Dipartimento Area Critica Medico-Chirugica,
Università degli Studi di Firenze; *Dipartimento di
Patologia e Oncologia Sperimentale, UNiversità
degli Studi di Firenze; ^ Dipartimento di Medicina
Interna, Università degli Studi di Firenze, Italy
Systemic sclerosis (SSc) is a clinically heterogeneous, systemic disorder which affects the connective tissue of the skin, internal organs and the walls
of blood vessels. Defective angiogenesis, resulting in
tissue ischemia, is prominent in the diffuse form of
SSc, but its pathogenetic basis is unknown. We isolated microvascular endothelial cells (MVEC) from
the dermis of healthy individuals (N-MVEC) and
patients with diffuse SSc (SSc-MVEC) in order to
identify differences in the gene expression profiling.
For this purpose we used a 14,000 gene oligonucleotide array (70-mers oligonucleotide, Operon
technologies). Total RNA from cultured MVEC was
isolated by RNeasy Kit (QIAGEN). Pooling of MVEC
total RNA from patients and controls was performed.
One hundred and ninety nine genes showed altered
expression levels between SSc-MVEC and N-MVEC:
153 were up-regulated and 46 were down-regulated. More than 25 of the genes (e.g. MIF, LAMR1, IL8, CTGF, CFL1, PEA15, PGAR, KLKs, PLAT, PLAU, etc)
which were differentially expressed in SSc-MVEC are
directly or indirectly involved with angiogenesis.
Interestingly, in contrast with the clinical data indicating a vascular desert-like pattern, many proangiogenetic genes were found to be over-expressed in
SSc. These results suggest that an epigenetic event
which occurs in SSc may be able to vanish the angiogenic attitude of MVEC. Preliminary data indicate
that the truncation of the urokinase-plasminogen
activator receptor (uPAR) in SSc-MVEC may account,
at least in part, for defective angiogenesis.
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CO-014
ENOS GENE AFFECTS BLOOD VISCOSITY AND RED CELL
DEFORMABILITY: ROLE OF ENOS T-786C, G894T AND 4A/4B
POLYMORPHISMS
Mannini L,* Fatini C,* Sticchi E,* Cecchi E,* Ilari I,*
Bruschettini A,* Costanzo M,* Leprini E,° Pagnini P,°
Gensini GF,* Prisco D,* Abbate R*
*Dipartimento Area Critica Medico-Chirurgica,
Università degli Studi di Firenze; °Dipartimento di
Scienze Chirurgiche Oto-Neuro-Oftalmologiche,
Università degli Studi di Firenze, Italy
Plasma viscosity and erythrocyte aggregation play
a key role in maintaining and regulating microcirculation. In vitro and in vivo studies suggested a role for
nitric oxide (NO) in modulating flow-mediated vasodilatation and red blood cell deformability. Impaired NO
availability due to mutations in eNOS gene might contribute to altered hemorheological state. Aim of this
study was to investigate the role of eNOS T-786C,
G894T and 4a/4b polymorphisms in influencing
hemorheological state. We studied 80 Idiopathic Sudden Sensorineural Hearing Loss (ISSHL) patients and
80 healthy subjects. From the multivariate analysis a
significant association between eNOS 894T rare variant and ISSHL (OR 894TT+GT=2.08, p=0.03) was
found. A higher percentage of altered erythrocyte filtration test (EFT) both in patients and in controls carrying the eNOS rare variants was found in comparison to subjects carrying the wild-type. Apart from the
disease, eNOS T-786C and G894T polymorphisms
independently affected the EFT (OR -786CC+TC=2.81,
p=0.01 and OR 894TT+GT=2.5, p=0.02, respectively),
in particular in subjects in whom the contemporary
presence of the two rare alleles was observed (OR 786CC+TC and 894TT+GT combined genotype =6.9,
p<0.0001). Our study documented that eNOS gene
affects the red blood cell deformability, so possibly
contributing to ISSHL, which may represent a suitable model of microcirculatory disorder.

CO-015
INHIBITION OF 3-HYDROXY-3-METHYLGLUTARYL COENZYME-A
REDUCTASE ATTENUATES EXPRESSION OF CYTOKINEINDUCIBLE NITRIC OXIDE SYNTHASE IN UNDIFFERENTIATED
CARDIAC MYOBLASTS THROUGH INACTIVATION OF
κB
THE NUCLEAR TRANSCRIPTION FACTOR NF-κ

Madonna R,*° Di Napoli P,* Massaro M,§ Grilli A,**
Felaco M,** de Caterina A,**,°° Daming T,°°
Geng YJ,**,°° De Caterina R*
*Institute of Cardiology and Center of Excellence on
Aging, “G. d’Annunzio” University, Chieti; §CNR
Institute of Clinical Physiology, Lecce; ** Department
of Biomorphology, “G. d’Annunzio” University, Chieti,
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Italy; °°Texas Heart Institute, Houston, TX; °University
of Texas Health Science Center at Houston,
TX, USA
The high output of nitric oxide (NO) via cytokineinduced nitric oxide synthase (iNOS) is responsible
for pathological changes during tissue inflammation.
One of major challenges to a successful stem cell
therapy is the survival, differentiation and functional of a fragile stem cell in an extremely harsh
microenvironment of infarcted hearts. Since statin
exert anti-inflammatory effects on cardiovascular
tissues, we tested whether simvastatin (S) inhibits
expression of iNOS in premature, undifferentiated
cardiac myoblasts, and thereby protect the cells
against cytotoxic effects of the nitrogen reactive
intermediates. H9c2 embryonic cardiac myoblasts
were treated with S±mevalonate (M), geranyl-geranyl-pyrophosphate (G), farnesyl-pyrophosphate (F)
or the Rho kinase inhibitor Y-27632 (Y) for 30 min,
then stimulated with interleukin (IL)-1α or tumor
necrosis factor (TNF)-α. S concentration-dependently inhibited IL-1α/TNF-α-induced expression of
iNOS protein and mRNA as well as nitrite production.
iNOS protein expression in H9c2 cells, mean ± SD, n=3 experiments.

Untreated cells

34±5

Untreated cells

45±4

IL
IL+S 108
IL+S 108+ M
IL+S 107
IL+S 107 + M
IL+S106
IL+S 106 + M

160± 5*
71±5**
56±8
42±10**
106±10#
20±4**
131±14#

TNF
TNF+S 108
TNF+S 108 + M
TNF+S 107
TNF+S 107 + M
TNF+S 106
TNF+S 106 + M

120±9*
65±18**
77±10
48±13**
105±8#
33±3**
75±8#

All such effects were reverted by M and G, but not
by F. Y alone enhanced IL-1α-induced nitrite production and iNOS expression while S+Y did not alter
these effects. Gel shift assay revealed significant
decrease of nuclear translocation of NF-B in IL-1αstimulated H9c2 cells after S pretreatment.
Immunoblotting showed decreased accumulation of
p65 nuclear protein and higher levels of the NF-B
inhibitor IB; in IL-1α-stimulated H9c2 cells after S
pretreatment. Total cellular proteins showed
unchanged levels of p65 protein indicating no effects
of S on protein synthesis. In the Table *p<0.05 vs
basal ** p<0.05 vs cytokine without S #p<0.05 vs
S+TNF or S+IL. In summary S reduces iNOS expression in cardiac myoblasts, involving inhibition of a
geranyl-geranylated signaling pathway, NF-κB
translocation, and cytosolic accumulation of IκBα.
Statin therapies may exert protective effects on cardiac myocyte progenitors in infarcted hearts with
inflammation.
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CO-016
ADULT MESENCHYMAL STEM CELLS DERIVED FROM ADIPOSE
TISSUE HIGHLY EXPRESS TELOMERASE AND SPONTANEOUSLY
DIFFERENTIATE INTO CONTRACTILE CARDIOMYOCYTES AND
MATURE ENDOTHELIAL CELLS
Madonna R,* De Caterina R,° Willerson JT,§ Geng YJ§
*Internal Medicine, University of Texas Medical
School, Chair of Cardiology, University of Chieti,
Houston, TX, United States, °Chair of Cardiology,
University of Chieti, Italy, §Internal Medicine,
University of Texas Medical School, Texas Heart
Institute, Houston, TX, USA
Changes in adipose mass, involved in obesity and
insulin resistance syndrome, are achievied through
adipocyte differentiation. We hypothesized that the
adipose tissue contains telomerase-positive multipotent stem cells, which can differentiate into contracting myocytes and mature endothelial cells. Murine, pig
and dog adipose tissue was processed by collagenase
to obtain adult mesenchymal stem cells (MSCs). After
5 days culture, MSCs showed spontaneously higher levels of early markers for endothelial differentiation
(CD34 and VEGF-R2 ) and lower levels of CD31, von
Willebrand factor, endothelial nitric oxide synthase
(eNOS) and nitrite production. Furthermore, MSCs
showed expression of biologically active telomerase
catalytic subunit (TERT) at a level close to that in
embryonic stem cells (ESCs). Flow cytometry showed
co-localization of TERT with the intracellular accumulation of DiI-acLDL in a subset of MSCs cells
(2.9±0,2%). Unlike DiI-acLDL negative cells, in presence of endothelial growth factors such as VEGF and
bFGF, DiI-acLDL positive cells showed capability to differentiate into mature, functional endothelial cells, by
producing eNOS and nitrite, expressing higher levels of
CD31, and efficiently repairing a linear scare performed
on a confluent monolayer. Primary culture of MSCs
were also evaluated for developmental plasticity
towards myogenic and cardiomyogenic lineages by
exposing the cells to cardiomiogenic inductive media
for 15-20 days. Upon inductive conditions, the adipose
MSCs expressed myocardin-A, a key transcription
cofactor for myogenic cell development. Colonies with
contractile myogenic cells emerged from telomerasepositive but not negative cells after 2-3 weeks in culture. Immunofluorescence and immunoblotting showed
the positivity of the cardiac myogenic markers, -sarcomeric actinin, myosin, actin and the Rynodine receptor in the proteins extracted from beating colonies but
not from those without contractile cells.In conclusion,
these observations suggest the possibility to modulate
the committment of adipocytes into cardiovascular cell
lineages, useful for cardiovascular therapies.
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HEMOPHILIA: CLINICAL STUDIES
CO-017
INHERITED BLEEDING DISORDERS: THE EMILIA-ROMAGNA
REGION REGISTER
Tagliaferri A,* Pattacini C,* Pozzoli D,* Biasoli C,#
D'incà M,^^ Mancino A,$ Marietta M,^ Moratelli S,**
Rossi A,## Valdrè L,° Vincenzi D°°
*Centro Emofilia Parma, #Cesena, ^^Reggio-Emilia,
$Ravenna, ^Modena, **Ferrara, ##Piacenza,
°Bologna, °°Faenza; Italy
To assure high quality, homogeneous levels of
hemophilia care on the whole country, EmiliaRomagna Region (RER) defined in 2002 an organization model (HUB and SPOKE), able to balancing to
opposite requirements: a near-to-home distribution
of services and concentration of specialistic activities in few highly qualified Centers. The inherited
bleeding disorders Register was estabilished to support this model of care. The primary aim of the register is to better understand how to manage patients
tracking the disease and its complications, health
related quality of life and social, epidemiologic
aspects and health cost trend. Since January 2003
the eight RER Hemophilia Centers (HC) used a computerized clinical record EMOCARD (also used by
Associazione Italiana Centri Emofilia-AICE). HC
extract every six months, by a dedicated algorithm,
relevant data and send it to the Hub Center (HCParma) where are processed and published on the
web register public area (www.registroemofiliarer.it)
in respect of Italian privacy laws. Responsible of HC
and RER can access to a more detailed data private
area with a personal password. The register identified 495 patients: Haem.A=219, Haem.B=49,
vWD=142, Rare bleeding disorders=46 Haem.carriers=33, Platelet disorders=6. 11 Haemophilia.A
patients present inhibitors (6 high responders, 5 low
responders ), no Haemophilia B patients developed
inhibitors. Immune-tolerance is ongoing in two
haemophilia A patient. In 2003 496 bleeds were
reported: joint=267, muscular=102, Other=121. 65
hospital admission, 165 DayHospital, 37 surgical procedures were registered. Fifty-nine Haemophilia A
and 11 Haemophilia.B patients used recombinant
factor concentrate. Twenty-one Haemophilia.A, 8
Haemophilia.B, 12 vWD, 10 rare bleeding disorders
used plasma derived concentrate. Seven Haemophila.A were in primary prophylaxis; 22 Haemophilia.A
and 6 Haemophilia.B in secondary prophylaxis. Our
haematologica vol. 89(suppl. n. 8):september 2004
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study demonstrates the usefulness of a registry in
collecting epidemiological data, health costs HRQoL
and also to improve care delivered.

CO-018
PREVALENCE OF THROMBOPHILIC GENE MUTATIONS IN A
POPULATION OF PATIENTS WITH INHERITED BLEEDING
DISORDERS
Coppola A, Cimino E, De Simone C, Cirillo F,
di Napoli F, Agnes R, Di Minno M, Tufano A,
Di Minno G
Regional Reference Centre for Coagulation Disease,
Dep. of Clinical and Experimental Medicine;
“Federico II” University, Naples, Italy
Phenotypic expression of inherited bleeding disorders has been thought to be affected by modifier
genes, able to mitigate their clinical severity. Among
them, a role for thrombophilic gene mutations has
been proposed. We evaluated the prevalence of the
well defined thrombophilic mutations G1691A of
Factor V gene (FV Leiden) and G20210A of prothrombin (FII) gene in unrelated patients with severe
hemophilia (n=55) or von Willebrand disease (vWD,
n=58, 41 women, 17 men) screened at our Hemophilia Centre. Prevalence of FV Leiden mutation was
7.2% (4/55) in hemophiliacs and 1.7% (1/55) in vWD
patients, respectively. FII G20210A mutation was
detected in 3.6% (2/55) of hemophiliacs and in 3.4%
(2/58) of vWD patients (1 woman carried the homozygous 20210A genotype). These gene frequencies
were comparable to those obtained in healthy subjects from the same geographic and ethnic background (n=328, FV Leiden: 19/328, 5.8%; FII
G20210A: 17/328, 5.2%). On the whole, the 6 hemophiliacs carrying thrombophilic gene mutations did
not show clinical differences as far as severity or frequency of bleeding episodes. Among the 3 vWD
patients with FV/FII mutations (all women), 2 had a
type 1 disease with mild bleeding tendency; the third
had a more severe phenotype, with a long-lasting
history of nose bleeding, but she had a type 3 disease.
Three hemophiliac and 1 vWD patients had documented atherosclerotic disease (1 coronary and 3
peripheral artery disease): none carried thrombophilic gene abnormalities. A relatively low prevalence of thrombophilic gene mutations is shown in
this population of patients with inherited bleeding
disorders. These data and the inherent limitations of
the sample size make it difficult to define a possible
role for thrombophilia in the phenotypic modulation
of these diseases.
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CO-019
A SKEWED X-INACTIVATION MECHANISM COULD EXPLAIN THE
SEVERE HEMOPHILIA B FEATURE OF A 3-YEAR OLD GIRL WITH
A SEVERE HEMORRHAGIC DIATHESIS
Margaglione M, Schiavoni M,* Santacroce R,
Di Perna P, Ettorre CP,* Ciavarella N*
Genetica Medica Azienda Policlinico-Foggia, *U.O.S.
Coagulazione-Med. Trasf. Azienda Ospedaliera
Policlinico, Bari, Italy
Hemophilia A and B are X-linked inherited hemorrhagic diseases resulting from deficiencies of blood
coagulation factor VIII or IX. Usually hemophilias are
transmitted by healthy heterozygous female carriers
to affected males. Very rarely can a woman exhibit
hemophilia A or B and the most common explanations
for how this can happen include compound heterozygosity and skewed X-inactivation. Few, isolated
case-reports exist, so that we ignore the frequency of
hemophilia A and B in women and whether the clinical phenotype is the same of that encountered in
males. Our experience regards a 3 year-old little girl
suffering from a severe hemorrhagic diathesis. The
first bleeding was an apparently spontaneous
hemarthrosis of the left knee, afterward she presented a large hematoma of left ilio-psoas muscle. Laboratory data showed a prolonged PTT (R=1.97, n.v. 0.91.2) and the dosage of F.IX <1% (n.v. 60-140%). No
underlying diseases were found, an acquired inhibitor
was excluded. The final diagnosis was strictly ascribed
to inherited severe hemophilia B. In both the episodes
the patient needed substitutive treatment with
recombinant F. IX concentrate, reaching the complete
resolution of bleedings with a good clinical outcome.
The sequence of the entire coding region of the F.IX
gene and the exon-intron boundaries was done. We
have identified a heterozygous C-to-T transition within the exon 6 leading to an Arg-to-Trp substitution at
position 180. This mutation, described in several
hemophiliacs B, was inherited from her mother. Since
no further mutation was identified, we suggest that
a skewed X-inactivation mechanism could be responsible for the disease.

CO-020
THE ITALIAN EXPERIENCE WITH INTERNAL ARTERIOVENOUS
FISTULAE AS PERMANENT ACCESS FOR HOME
TREATMENT IN HEMOPHLIACS
Santagostino E,* Berardinelli L,^ Muça-Perja M,*
Beretta C,^ Gringeri A,* Mannucci PM*
*Angelo Bianchi Bonomi Hemophilia and
Thrombosis Center, IRCCS Maggiore Hospital, Milan,
^Division of Vascular Surgery and Kidney Transplantation, IRCCS Maggiore Hospital, Milan, Italy
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During 1997-2000, subcutaneous ports were used at
our Center by 23 children without feasible peripheral
access. Ports removal was required, after a median of
5 years, in 17 patients (74%) for infections and one
dislocation. In 1999, we started to create AVF in 5 children who had their ports removed. Since 2000, we
have introduced the use of AVF in patients needing a
vascular access either as first option or after port
removal. Prospective data have been collected to evaluate the safety and feasibility of AVF as alternative
vascular access. To date, 32 hemophiliacs (median age:
3 years), 18 with inhibitors (56%), underwent the creation of 36 proximal AVF in the forearm. Mild forearm
haematomas were observed after 7 procedures (19%)
in patients with inhibitors. Inadequate AVF maturation was observed after 5/35 procedures (14%) in 4
children. AVF were first accessed after a median of 45
days (21-120) and regularly used at home by 30/31
patients (97%) for a median of 39 months (2-56).
Thrombosis of a venous branch occurred in one AVF
(3%) after 9 months of uncomplicated use in a child
with inhibitor who spontaneously recovered from
symptoms and still used AVF for 21 additional months.
Mild symptoms of distal ischemia were transiently
reported by 3 children (9%) who needed no remedial
intervention. Our data referred to a median follow-up
period of 40 months (3-57) demonstrates that the use
of AVF allowed long-term treatment at home in 97%
of hemophiliacs.

CO-021
INHIBITOR DEVELOPMENT IN PREVIOUSLY TREATED PATIENTS
WITH HEMOPHILIA A SWITCHED TO A B DOMAIN-DELETED
RECOMBINANT FACTOR VIII
Gringeri A,* Tagliaferri A,° Tagariello G,^ Morfini M,§
Santagostino E,* Mannucci PM* and the
REFACTO-A.I.C.E. Study Group
*Angelo Bianchi Bonomi Haemophilia and
Thrombosis Centre and Department of Internal
Medicine and Dermatology, IRCCS Maggiore
Hospital and University of Milan, Milan, Italy;
°Hemophilia and Thrombosis Centre, Ospedale di
Parma, Italy; ^Haemophilia Centre, Ospedale Civile,
Castelfranco Veneto (TV), Italy; §Haematology
Department and Haemophilia Centre, University
Hospital of Florence, Italy
Background. There are recent reports of the unexpected development of inhibitors in previously treated patients (PTPs) switched to a B-domain-deleted
recombinant factor VIII (BDD-rFVIII). Aim and methods. To evaluate inhibitor development we report the
results of a 6-month prospective study of 25 severe
PTPs and of a retrospective survey of 94 PTPs (53
severe, 33 moderate and 8 mild hemophiliacs), all
switched from other products to BDD-rFVIII. Results.
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In the prospective study one patient, previously treated with plasma-derived concentrates only, developed
a high titer inhibitor (30 BU) after 5 exposure days.
Discontinuation of BDD-rFVIII led to inhibitor loss and
allowed effective treatment with a plasma-derived
concentrate, without reappearance of inhibitors. The
retrospective survey, carried out in the whole Italian
PTP population who had switched to BDD-rFVIII in
the recent past, involved high risk 19 PTPs because
they were previously exposed to other FVIII concentrates for up to 50 days and low risk 75 PTPs because
previously exposed for more than 50 days. One of 53
severe haemophiliacs developed an inhibitor: he was
a high-risk PTP previously exposed to another recombinant FVIII for 3 days only. Among the entire low-risk
population of Italian PTPs with severe haemophilia
switched to BDD-rFVIII (25 in the prospective study,
49 in the retrospective cohort) only one patient developed an inhibitor (1.3%), an incidence similar to that
found for other recombinant products. Conclusions.
Overall these data indirectly support the views that
BD-rFVIII is equivalent to other recombinant products
in term of inhibitor development.

CO-022
IMMUNE TOLERANCE INDUCTION WITH RECOMBINANT
FACTOR VIII IN HEMOPHILIA A PATIENTS WITH INHIBITORS
Rocino A,* Santagostino E,^ Mancuso ME^
*Hemophilia and Thrombosis Center San Giovanni
Bosco Hospital, Napoli, Italy; ^Angelo Bianchi
Bonomi Hemophilia & Thrombosis Center, IRCCS
Maggiore Hospital, Milan, Italy
Introduction: Inhibitors develop in up to 25-30% of
patients with severe haemophilia A. Treatment options
are effective in bleeding management but are not optimal in providing good long-term outcome. Inhibitor
eradication by immune tolerance induction (ITI) represents the best current treatment option. Few data exist
on ITI using recombinant FVIII (rFVIII). Objectives: to
evaluate the success rate of ITI using rFVIII and the
impact of FVIII gene mutations on ITI response. Study
design and patients: a retrospective/prospective study
was carried out in 2 Centers including 27 patients with
severe haemophilia A (age: 1-25 years, 19 with intron
22 inversion), 25 high-responders and 2 low-responders, given rFVIII for ITI. Successful ITI was defined as
the achievement of an inhibitor titer <0.6 BU/mL, FVIII recovery 66% and half-life 6 h. Partial success was
defined as inhibitor titer <0.6 BU/mL, FVIII recovery
<66% and/or half-life <6 h. ITI regimens ranged from
50 IU/Kg every other day to 200 IU/Kg/day (>100
IU/kg/day in 80%). Results: 22 patients completed ITI
and post-treatment follow-up (4-7 years): 17 (77%)
had a successful response, 2 (9%) had a partial success;
3 (14%) failed. Median time to successful ITI was 6
haematologica vol. 89(suppl. n. 8):september 2004
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months (2-39) and no relapse was observed. Among
patients who achieved success, 13 (76%) had intron 22
inversion. Conclusions: the observed rate of successful
ITI using rFVIII was similar to the rates reported using
plasma-derived FVIII concentrates. Intron 22 inversion
did not reduce the chance of successful response to ITI
in this cohort.

variate and multivariate analysis, there was not a linear trend in the inhibitor development according to
the age at first FVIII exposure (<6, 7-12, 13-18, 1924, >24 months). Conclusions: this study showed that
starting prophylaxis within the first 20 ED had a
favourable impact on the inhibitor risk independently from the age at first FVIII exposure.

CO-023
IMPACT OF EARLY FVIII EXPOSURE, PROPHYLAXIS AND
PRENATAL/PERINATAL EVENTS ON INHIBITOR RISK IN
CHILDREN WITH HEMOPHILIA A: A CASE-CONTROL STUDY

CO-024
SUSTAINED SUPPRESSION OF HEPATITIS C BY PEGYLATED
INTERFERON (PEG-IFN) AND RIBAVIRIN IN HEMOPHILIC
PATIENTS

Santagostino E,* Rocino A,^ Mancuso ME,*
Mazzucconi MG,° Mancuso G,# Messina M,§
Tagliaferri A,°° Luciani M,^^ Boeri E,** Mannucci PM*
*Angelo Bianchi Bonomi Hemophilia & Thrombosis
Center, IRCCS Maggiore Hospital, Milan, Italy;
^Hemophilia & Thrombosis Center, San Giovanni
Bosco Hospital, Naples, Italy; °Hemophilia Center,
Policlinico Umberto I Hospital and La Sapienza
University, Rome, Italy; #Hemostasis & Thrombosis
Center, "G. Di Cristina" Hospital, Palermo, Italy;
§Hemophilia Center, "Regina Margherita" Hospital,
Turin, Italy; °°Hemophilia Center, Parma Hospital,
Parma, Italy; ^^Hemostasis & Thrombosis Center,
"Bambino Gesù" Hospital, Rome, Italy;
**Hemophilia Center, "G. Gaslini" Hospital, Genoa

Mancuso ME,* Santagostino E,* Linari S,^
Coppola A,^ Rocino A,^ Iorio A,^ Dragani A,^
Barillari G,^ Tagariello G,^ Nicolin R,^ Rumi MG,*
De Filippi F,* Colombo M,* Mannucci PM*
*Angelo Bianchi Bonomi Hemophilia & Thrombosis
Center and the Division of Hepatology, IRCCS
Maggiore Hospital University, Milan, Italy;
^Hepatitis Study Group of The Association
of Italian Hemophilia Centers

In a multicenter case-control study we investigated the impact of prenatal/perinatal events and early
FVIII exposure on the inhibitor risk in hemophiliacs.
Patients: 102 children (age:13-196 months) with
hemophilia A (FVIII<2%) exclusively treated with
recombinant FVIII and evaluated for inhibitors every
3 months were included. Forty-seven patients who
developed inhibitors at the median age of 26 months
(4-80) after a median of 16 exposure days (ED, 5150), 37 high-responders (6-500 BU/mL) and 10 lowresponders (<5 BU/mL), were compared with 55 children who did not develop inhibitors after at least 20
ED (5<50, 4<100, 10<200 and 36>200 ED). Results:
by univariate analysis, family history of inhibitors,
intron 22 inversion and prophylaxis started after the
first 20 ED were significantly associated with an
increased risk of inhibitor development (OR 9.5,
95%CI 1.1-79.9; OR 2.7, 95%CI 1.1-6.6; OR 3.7,
95%CI 1.1-12.1, respectively). No statistically significant differences were found for variables such as
villocentesis/amniocentesis, premature/cesarian birth,
breast-feeding, surgery, central venous devices and
FVIII infusions associated with infections/vaccinations. By multivariate analysis, the inhibitor risk was
2.8-folds (95%CI 1.1-7.3) in children with intron 22
inversion and 4.5-folds (95%CI 1.1-17.5) in patients
who started prophylaxis after the first 20 ED. By unihaematologica vol. 89(suppl. n. 8):september 2004

PegIFN-ribavirin therapy is the standard treatment
option for patients with chronic hepatitis C. In a multicenter open trial, we assessed the efficacy and tolerability of PegIFN and ribavirin in 72 HIV negative
hemophiliacs (age: 21-64 yrs) with persistently high
ALT values. HCV genotype was 1 in 72%, 3 in 14%, 2
in 12% and 4 in 3%. Treatment: PegIFN α2b 1.5
mg3/Kg/week for 48 weeks in genotypes 1/4 or 24
weeks in genotypes 2/3 plus ribavirin 800-1200
mg/day based on viral type. Treatment was stopped in
patients lacking virological response at month 6. All
patients were assessed for 6 months post-treatment.
Results: 11 patients withdrew for side-effects (6) or
non-compliance (5). Sixteen patients (22%) did not
achieve a primary virological response and 4 (6%) had
a virological breakthrough. Therefore, 41 patients
(57%) had had an end-of-treatment response. Posttreatment follow-up is ongoing in 7 patients. In 65
patients who completed the study, 2 were relapsers
and 32 (49%) had a sustained virological response
(SVR, 82% of genotypes 2/3 and 38% of genotypes
1/4). Neutropenia (<800 cells), high ALT and diabetes
were reasons for treatment interruption. The median
fall in hemoglobin levels was 3.1 g/dL. Leucopenia
(40%), weight loss (39%), and fatigue (35%) were
frequent side-effects. Thirty patients (42%) required
dose reduction of ribavirin (21, 29%) and PegIFN (22,
30%). SVR rates were similar in patients who adhered
to protocol and those requiring dose reduction (56%
vs 45%). Conclusions: combination therapy PegIFNribavirin improves SVR in HIV negative hemophiliacs
with chronic hepatitis C.
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THROMBOSIS & NUTRITION:
EXPERIMENTAL & EPIDEMIOLOGICAL STUDIES
CO-025
COMPARISON OF GLOBAL RISK OF FATAL CARDIOVASCULAR
DISEASE IN THREE EUROPEAN POPULATIONS: RESULTS FROM
THE IMMIDIET PROJECT
Di Castelnuovo A,* Zito F,* Dircks C,# Siani A,°
Arnout J,# Cappuccio FP,§ Donati MB,* Iacoviello L*
on Behalf Of The IMMIDIET Study Group
*Laboratory of Genetic and Environmental
Epidemiology, Center for High Technology Research
and Education in Biomedical Sciences, Catholic
University of Campobasso, Italy; #Center for
Molecular and Vascular Biology, University of
Leuven, Campus Gasthuisberg, Leuven, Belgium;
§Department of Community Health Sciences,
St. George's Hospital Medical School, Cranmer
Terrace, London, UK; °Institute of Food Sciences,
CNR, Avellino, Italy.
Background and aim. An increase in global cardiovascular (CVD) risk from southern to northern European populations is largely accepted. Recently the
Third Joint Task Force of the European Societies on
Coronary Prevention and investigators of the SCORE
Project proposed a new risk chart for evaluation of
ten-year risk of primary fatal CVD disease in Europe.
The estimation models are based on gender, age,
total cholesterol (TC), smoking and systolic blood
pressure (SBP). We aimed at investigating the differences in the risk of fatal CVD using SCORE equations in three primary care-based European populations from the IMMIDIET project. Methods. The
IMMIDIET Project (Dietary Habit Profile in European
Communities with Different Risk of Myocardial
Infarction: the Impact of Migration as a Model of
Gene-Environment Interaction) includes a study on
1602 subjects from 3 populations: Italy (N=542),
Belgium (N=535) and England (N=525). The subjects,
apparently healthy and aged 30-65 years, were free
from diabetes, CVD or other major chronic diseases.
Ten-year CVD risk was calculated applying SCORE
equations to IMMIDIET subjects, separately for men
and women. Differences among countries have been
adjusted for age and for multiple comparisons.
Results. Some characteristics of the subjects are
shown in the Table. Italians were the youngest and
English the oldest. Prevalence of smokers and SBP
levels were more elevated in Italy as compared with

Belgium and England. Belgians showed the highest
levels of cholesterol. Although the prevalence of
individual risk factors was lower in the English group,
the age-adjusted CVD risk in females was higher in
England (P<0.005 in comparison with Belgium or
Italy) and lower in Italy (P=0.061 in comparison with
Belgium). The risk remained higher in English males
(P<0.001 in comparison with Belgians or Italians),
but it was lower in Belgians in comparison with Italians (P=0.0028). Comments. Our results confirm the
expected South-North gradient in the CVD risk for
females. On the contrary, Italian males have a greater
burden of cardiovascular risk factors in comparison
with Belgians. In particular, Italian males show higher prevalence of smokers and hypertension. Changes
in lifestyle habits may explain this observation.

Age (yrs)
SBP (mmHg)
Smokers (%)
Cholesterol (mg/dL)
10-yr CDV risk (%)

Females
UK Belgium Italy
262 267
271

Males
UK Belgium Italy
263 268 271

47 (7) 45 (8) 43 (7)
112 (16) 118 (17) 120 (17)
12
24
24
209 (38) 225 (39) 209 (35)
035 (0.02)0.31 (0.02)0.29 (0.02)

49 (8) 47 (8) 46 (7)
128 (16) 128 (15) 131 (17)
20
28
39
221 (38) 229 (39) 220 (39)
2.45 (0.10)1.47 (0.10)1.56 (0.10)

CO-026
DIETARY HABITS AND THEIR ROLE ON THE OCCURRENCE OF
CORONARY ARTERY DISEASE: IS THE ITALIAN A REAL
MEDITERRANEAN-DIET?
Sofi F,* Giuliani G,* Vecchio S,* Fedi S,* Baldi M,*
Cellai AP,° Gori AM,* Marcucci R,* Casini A,^
Surrenti C,^ Gensini GF,* Abbate R*
*Dipartimento Area Critica Medico-Chirurgica,
Università degli Studi di Firenze; °Dipartimento
Cardiologico e dei Vasi, Azienda Ospedaliero-Universitaria Careggi, Florence; ^Dipartimento di
Fisiopatologia Clinica, Università degli Studi di
Firenze, Italy
Epidemiological studies have demonstrated that
dietary pattern is an important determinant of cardiovascular diseases (CVD). Progetto Nutrizione per la
Salute e la Prevenzione di Malattia is an ongoing
study performed in order to investigate the dietary
habits in a sample of population from Florence area,
Tuscany, Italy. We assessed, by dietary interview, (102
subjects with CVD and 410 healthy subjects) intakes
of several nutrients, lipid profile together with plasma levels of total homocysteine (tHcy), folate, vitamin B6, B12 and lipoprotein(a) [Lp(a)]. Lp(a) and tHcy
plasma levels were found to be higher in patients
haematologica vol. 89(suppl. n. 8):september 2004
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compared to healthy subjects. Both serum folate and
vitamin B6 levels were higher in healthy subjects
than in patients, while there was no difference in
vitamin B12 concentrations. Concerning dietary
habits we observed that total lipid intake was not
adherent to Italian guidelines (<30% of daily Kcal)
in 24.5% of patients and in 36.3% of healthy subjects. Moreover, all patients and about 97% of
healthy subjects had lower PUFA intake respect to
recommended levels. Folate intake was higher in
healthy subjects than in patients while vitamin B6
intake was similar in both groups with a great part
of healthy subjects showing vitamin intakes (68.4%
for folate and 85.6% for vitamin B6) below recommended levels. Regression analysis showed that high
levels of Lp(a) and tHcy (OR 2.6 and 3.4 respectively) and low serum folate and vitamin B6 (OR 3.04 and
2.1 respectively) were independent risk factors for
CVD. In conclusion these preliminary data show the
gap between nutritional recommendations and food
practices even in a typical Mediterranean-diet population and confirm the pathogenetic role of nutritional habits on the occurrence of CVD.
Funding: Grant of the Ministero della Salute.

effects of TNF-α and LPS. I 10-8 mol/L g±TNF
increased U937 cell adhesion by 9.2 and 2.7 fold
respectively and markedly induced expression of
VCAM-1 mRNA. WT potentiated the effect of I alone,
while Ro, SB and PD abolished this effect. Co-treatment with PD or Ro resulted in a 59±15% and
62±15% decrease in VCAM-1 expression on the
average, respectively (p<0.05 vs I 10 nmol/L). Treatment with I 10-7 mol/L resulted in a significant and
time-dependent accumulation of phosphorylated
ERK-1/2 and p38MAPK protein levels. In the Table
p<.05 vs unstimulated control*, control with I,# LPS,**
TNF,*** §data lacking because of cytotoxicity.

I
I+WT
I+SB
I+LPS
I+TNF

I 10–9 mol/L

I 10–8 mol/L

I 10–7 mol/L

130± 10*
180±17*
118±16#*
175±15**
489±14***

150± 15*
198±13*
98±12#
235±23**
493±20***

160 ± 13*
213± 10*
102± 6#*
238± 13**
§

In conclusion, I promotes VCAM-1 expression by
the activation of PKC and MAP Kinase pathways,
amplified by the PI3-kinase block.

SISET Prize

CO-027
INSULIN ENHANCES VASCULAR CELL ADHESION MOLECULE-1
EXPRESSION IN HUMAN CULTURED ENDOTHELIAL CELLS.
A LINK TO THE PATHOGENESIS OF ACCELERATED
ATHEROSCLEROSIS IN DIABETES
Madonna R,* Pandolfi A,° Massaro M,§ Consoli A,°
De Caterina R*§
*Institute of Cardiology and °Chair of Endocrinology, Center of Excellence on Aging, “G. d’Annunzio”
University, Chieti; §CNR Institute of Clinical
Physiology, Lecce, Italy
Hyperinsulinemia is a risk factor for atherosclerosis by mechanisms poorly understood. We assessed
if insulin (I) can increase monocytes-endothelial
interactions and investigated involved signaling
pathways. Human umbilical vein endothelial cells
(HUVEC) were incubated with I for 0-24 hours
±tumor necrosis factor (TNF-α), lipopolysaccharide
(LPS), the phosphatidylinositol (PI)3-kinase inhibitor
wortmannin (WT), the protein kinase C inhibitor Ro
318220 (Ro), the p38mitogen activated protein
(MAP) kinase inhibitor SB203580 (SB), and the extracellular signal-regulated kinases (ERK)-1 and 2
inhibitor PD 98059 (PD). At pathophysiological concentrations I induced surface expression of vascular
cell (VCAM-1) but not intercellular (ICAM-1) adhesion molecules or E-selectin and potentiated the
haematologica vol. 89(suppl. n. 8):september 2004

CO-028
PROTECTIVE EFFECTS OF N-3 POLYUNSATURATED FATTY ACIDS
ON CIRCULATING MICROPARTICLES SUBPOPULATION FROM
PATIENTS WITH MYOCARDIAL INFARCTION
Del Turco S,*° Basta G,* Lazzerini G,*
Evangelista M,* Rainaldi G,* Tanganelli P,°
Schmidt EB,§ Christensen JH,** De Caterina R*#
*CNR Institute of Clinical Physiology, Pisa,
°Department of Pathology, University of Siena, Italy;
§Department of Preventive Cardiology, **Department of Nephrology Aalborg Hospital, Århus
University, Denmark and #G. d’Annunzio University,
Chieti, Italy
In patients with coronary heart disease (CHD), high
levels of tissue factor (TF) microparticles (MP) circulate in the peripheral blood, disseminating their prothrombotic and proinflammatory potential. Because
diets rich in n-3 polyunsaturated fatty acids (n-3
PUFA) have been associated with reduced incidence
of CHD-related events, we investigated the in vivo
effects of treatments with n-3 PUFA on levels of circulating MP and their TF-dependent procoagulant
activity in post-myocardial infarction(MI) patients.
Circulating MP were isolated from the blood of 46
post-MI patients: 23 of them had received 5.2 g of
PUFA daily, and 23 an olive oil placebo, both for 12
weeks. MP number, cellular source and total TF anti-
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gen were determined by flow cytometry, and their
procoagulant potential assayed by a fibrin generation
test. The total levels of MP were not different in the
two groups. Endothelium-derived MP and total MP TF
antigen did not change in both groups. The largest
number of MP was derived from platelets and monocytes in both groups. Both platelet and monocyte MP
were significantly lower in the n-3 PUFA group
216×106/L (87-677) (median, 5-95 percentiles)
p=0.016 and 265×106/L (7-984) p=0.010 vs their
baseline levels 420×106/L (126-1796) and 478×106/L
(9-1681), respectively. MP supported the coagulation
mainly via intrinsic pathway and to a lesser extent
also via TF-dependent extrinsic-pathway. However,
MP TF-procoagulant activity was reduced in the n-3
PUFA group respect to placebo group. A supplementation with n-3 PUFA after myocardial infarction
exerts favorable effects by decreasing platelet- and
monocyte-derived MP, possibly limiting their proinflammatory and pro-thrombotic potential.
SISET Prize

CO-029
BIOAVAILABILITY AND METABOLISM OF OLEUROPEIN IN RATS
UNDER DIFFERENT DIET REGIMEN
Giordano L, De Curtis A, Murzilli S,* Rotilio D,
Donati MB, Iacoviello L
Center for High Technology Research and Education
in Biomedical Sciences Catholic University
Campobasso; *Consorzio Mario Negri Sud,
S. Maria Imbaro, Italy
Extra-virgin olive oil is a source of polyphenolic
compounds with a strong antioxidant activity. These
compounds can have a beneficial effect on processes involved in the pathogenesis of thrombosis. We
investigated the absorption and urinary excretion of
oleuropein (one of the most important polyphenolic
compounds in olive oil) and its major metabolite,
hydroxytyrosol, in rats. The study also aimed at investigating whether the absorption of these phenolic
compounds could be affected by the soy oil used as
a vehicle. The experimental design involved five
groups of eight rats: two groups were treated per os
with 100 mg/Kg oleuropein using H2O or soy oil and
H2O (1:1) as vehicle; three control groups were treated with standard diet (8 g), soy oil (2 mL) and soy oil
added to standard diet (8 g in 2 mL). Each rat was
treated four times with the same dose, alternating
with a week of standard diet plus two days of washout. Urines were collected at 0 and 24 hrs after each
treatment. We have also considered three groups of
rats treated for a month with: 1) standard diet with
olive oil (32 mg/Kg), 2) standard diet with olive oil
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without polyphenols, 3) standard diet with olive oil
(64 mg/Kg), respectively; urine were collected at
baseline, after 1 day, 10 days and 30 days. Oleuropein/hydroxytyrosol levels were measured by LCMS/MS. We also evaluated the levels of the conjugated form with glucuronic acid by enzymatic
hydrolysis with β-glucuronidase. Data obtained confirmed that hydroxytyrosol was the major oleuropein
metabolite detected in urine, even if a basal level of
this compound was also found in control rat urine.
Urinary hydroxytyrosol level increased of 80% in rats
treated with oleuropein in soy oil compared to those
treated with only oleuropein, while oleuropein level
decreased of 45%. The four single-doses of oleuropein administered in succession to the same rat
determined an increase in urinary mean levels for
hydroxytyrosol, starting from 209±114 µg for the
first dose to 316±101 µg for the fourth dose. Urinary
mean levels for rats treated with oleuropein in soy oil
increased from 340±139 µg for the first dose to
728±280 µg for the fourth dose. An increase in
hydroxytyrosol urinary mean levels was also found
for rats treated for a month with olive oil from the
first to the 30th day, with the greatest enhancement
for rats treated with regimen 3). These data indicated that oleuropein absorption and metabolism was
affected by the vehicle of administration and repeated single-dose ingestion determined an enhancement in oleuropein levels, as, revealed through its
metabolite hydroxytyrosol.

CO-30
EFFECT OF POLYPHENOLIC COMPONENTS OF EXTRA VIRGIN
OLIVE OIL ON ARTERIAL THROMBOSIS IN RATS
De Curtis A, Murzilli S,1 Giordano L, Rotilio D,
Donati MB, Iacoviello L
Center for High Technology Research and Education
in Biomedical Sciences Catholic University Campobasso, 1Consorzio Mario Negri Sud, S. Maria Imbaro,
Italy
Epidemiological studies showed a low rate of cardiovascular disease in Mediterranean populations as
compared to North European countries. This has been
associated with the use of extra virgin olive oil as the
main source of fat. While many studies have been
focused on the protective effect of the monounsaturated fatty acids (MUFA) content of olive oil, few
studies have investigated the effects of olive oil
polyphenols, with an elevated anti-oxidant activity.
The aim of our study was to investigate the effect of
the supplementation with olive oil and its polyphenolic components on thrombosis and primary
haemostasis in rats. Animals were supplemented for
six weeks with 1) standard diet (32 mL/kg of soybean
haematologica vol. 89(suppl. n. 8):september 2004
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oil) 2) a diet containing 32 mL/kg of extra virgin olive
oil; 3) or a diet with 32 mL/kg extra virgin olive oil
deprived of the polyphenolic fraction and 4) a diet
with the polyphenolic fraction extracted from olives.
Thrombosis was induced by insertion into the
abdominal aorta of an artificial prosthesis, and
occlusion time (OT) was recorded as a measure of
thrombosis tendency. Template bleeding time (BT)
was measured as a function of primary haemostasis.
Factor VII coagulant activity (FVII:C), fibrinogen levels, platelet adhesion to fibrillar collagen and lipid
levels were also measured. A significant reduction in
the occlusion time of the aortic loop (63 h vs 79 h,
p<0.04) was observed in olive oil treated animals as
compared to controls. A similar prolongation in the
OT was observed when olive oil without polyphenols
or polyphenol supplementation (72 h and 78 h vs 63
h, p<0.04, respectively) was administered. The evaluation of primary hemostasis showed a prolongation in BT (11 sec, 13; and 5 sec; p<0,05) in olive oil
and polyphenols treated rats comparable to control
group. No effect on BT was observed in rats treated
with olive oil without polyphenols (157;9 sec). Olive
oil and olive extracted polyphenols, but not olive oil
without polyphenols, also reduced platelet adhesion
to fibrillar collagen (30.61.2% control vs 10.5; 0.9%
olive oil, p<0.05; 19.8;2.4% polyphenols, p<0.05;
22.2;4.5% oil without polyphenols, ns). No difference was observed on fibrinogen, FVII:C and lipids
levels among the different treatment groups. In conclusion, polyphenols reduced the tendency to arterial thrombosis and prolonged the bleeding time in
rats through inhibition of platelet adhesion. While
lipid components are only able to inhibit thrombosis, polyphenols also inhibit primary hemostasis, suggesting that they act through different mechanisms.
We can therefore conclude that the antithrombotic
property of olive oil is associated to the presence of
both its lipidic and antioxidant components.
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CO-031
A POLYPHENOL MIXTURE INHIBITS COLLAGEN INDUCED
PLATELET ACTIVATION BY VIRTUE OF ITS ANTIOXIDANT
ACTIVITY
Celestini A, Mattiello T, Violi F, Pulcinelli FM
Dipartimento di Medicina Sperimentale e Patologia,
Università degli Studi di Rome "La Sapienza", Italy
Polyphenols are the most abundant antioxidants in
diet. Consumption of foods or beverages rich in
polyphenols is known to reduce the incidence of coronary heart diseases. Since previous studies observed a
synergism among low concentrations of quercetin and
catechin in inhibiting platelet function, we speculated that synergism among polyphenols might explain
the antithrombotic properties of diets rich in these
compounds. We performed a mixture of five polyphenols, gallic acid (GA), caffeic acid (CA), resveratrol (R),
quercetin (Q) and catechin (C) and we tested its
antiplatelet effect. We compared the effects of single
polyphenols to scalar dilution of the mixture, achieving concentrations of each molecule close to those
usually found after phenols rich food consumption.
Platelets were incubated with GA, CA, R, Q or C alone
or with dilutions (1/1000, 1/2000 and 1/4000) of the
mixture (GA, 3 mM, CA, 1 mM, R, 0.5 mM, C, 3 mM
and Q, 0.3 mM). We investigated collagen-induced
platelet aggregation (2,4,8 µg/mL), calcium mobilization (4,8 µg/mL) and H2O2 formation (4 µg/mL). Mixture, even at highest dilution (GA 750 nM, CA 250
nM, R 125 nM, C 750 nM and Q 75 nM), reduced
platelet aggregation and calcium mobilization by
about 50% and H2O2 formation by 74%. Conversely
each compound needs higher concentrations to similarly inhibit platelet aggregation and calcium mobilization (GA 50 µM, CA 50 µM, R 25 µM, C 100 µM,
Q 20 µM) or H202 formation (GA 100 µM, CA 100
µM, R 50 µM, C 100 µM, Q 50 µM). Results suggest
that polyphenols synergize in inhibiting platelet function in account of their antioxidant activity. Moreover, as final dilution of the mixture has phenolic concentrations comparable to those found in blood after
food intake, our data may be used to clarify the benefit of diets rich in polyphenols.
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PREVENTION & THERAPY
OF VENOUS THROMBOEMBOLISM
CO-032
SICKLE CELL DISEASE, REDUCED ENDOTHELIAL NITRIC OXIDE
SYNTHETASE AND TOTAL AND TOTAL NITRIC OXIDASE SERUM
LEVELS, VASCULAR ENDOTHELIUM SUFFERING AND
THROMBOEMBOLIC RISK
Musso R, Cultrera D,* Meo A,** Chiarenza A,*
Cipolla N, Burgio N, D'Arpa S, Giustolisi R*
Haemophilia and Thrombosis Regional Reference
Center
*Institute of Haematology, University of Catania;
**Department of Pediatrics, University of Messina,
Italy
The clinical course of sickle cell disease (SCD) is
remarkable for its episodic punctuation with microvascular occlusive events leading to painful crisis.
Although the precise pathophysiology of vaso-occlusion is still understood only incompletely in SCD, several investigations have addressed the possibility that
abnormal interactions between sickled erytrocytes
(s-RBC), platelets, plasma adhesive proteins and
endothelial cells alterations might cause micro- (and
macro-) vascular occlusions and multiorgan damage
(Lubin BH, NEJM 1997; 27:1623). Keeping in mind
that expression of the endothelial nitric oxide synthetase (eNOS) occurs in response to factors as shear
stress, chronic ipoxia, inflammation and atherosclerosis, we investigated its circulating amount in SCD,
during the steady state and sickling (ELISA method,
R&D Systems). Parallely, nitric oxide (NO), produced
by the eNOS in endothelial cells (EC), which functions as a vasodilator thereby regulating blood flow
and pressure was also measured (ELISA method, R&D
Systems). 14 SCD patients (8 females and 6 males,
age ranging 23-61 yrs, β+ thalassemia/S trait, 6 previously splenectomized, without renal nor liver dysfunctions)both in steady state and during painful
episodes (n=20) were studied. Thirteen healthy subjects, sex and age comparable serbed as controls. Our
results are below summarized. Our data confirm that
in SCD patients a chronic endothelium suffering is
present also in steady state. In this regard, in SCD
patients the vWF was highest as indicator of EC
chronic damage. Therefore, the impaired NO production or signaling could increase platelet adhesion/aggregation via a reduced eNOS activation in
SCD. In our opinion, we suggest that these EC
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responses together with chronic endothelium suffering/damage might contribute to the impaired
microcirculatory reperfusion with district ‘no-reflow’
phenomena and thromboembolic complications
often observed during the clinical course of SCD.

CO-033
THE LONG-TERM CLINICAL OUTCOME OF ACUTE PULMONARY
EMBOLISM
Becattini C, Agnelli G, Prandoni P, Silingardi M,
Salvi R, Taliani MR, Poggio R, Imberti D, Ageno W,
Pogliani E, Porro F, Casazza F
Sezione di Medicina Interna e Cardiovascolare,
Dipartimento di Medicina Interna, Università di
Perugia, Perugia (CB, GA, MRT); Dipartimento di
Scienze Mediche e Chirurgiche, Cattedra di Clinica
Medica II, Università di Padova, Padua (PP); Divisione di Medicina Interna I, Arcispedale S. Maria
Nuova, Reggio Emilia (MS); U. O. Medicina d’Urgenza, Ospedale di Cattinara, Trieste (RS); II Divisione
Medicina Generale-Centro Trombosi, Ospedale Galliera, Genoa (RP); III Unità Operativa di Medicina
Interna, Ospedale di Piacenza, Piacenza (DI); Divisione di Ematologia, Dipartimento di Medicina
Interna, Università di Milano-Bicocca, Ospedale San
Gerardo, Monza (EP); Dipartimento di Medicina
Interna e Terapia Medica, Università dell’Insubria,
Varese (WA); Medicina d’Urgenza, Ospedale Maggiore Policlinico, Milan (FP); Divisione di Cardiologia, Ospedale San Carlo Borromeo, Milan (FC), Italy
Background: Limited information is currently available about the long-term clinical course of patients
with acute pulmonary embolism (PE). Methods and
results. Consecutive patients with a first episode of
acute, symptomatic, objectively diagnosed PE treated with fixed anticoagulant regimens were included
in a prospective study aimed at evaluating the longterm clinical course of patients with PE. The study
outcomes were cardiovascular events (recurrent
venous thromboembolism, acute myocardial infarction (AMI), stroke, sudden otherwise unexplained
death), cardiovascular death and death due to any
cause. Three-hundred and sixty patients were included in the study: 209 with idiopathic PE and 151 with
PE associated with transient risk factors. The average
follow-up was 38.9 months. Sixty-four patients had
at least one cardiovascular event (17.8%; 5.5%
patient-year). The incidence of recurrent venous
thromboembolism was 12.5% (45 patients; 3.9%
patient-year), of AMI 3.3% (12 patients; 1.0%
patient-year), of stroke 1.7% (6 patients; 0.5%
patient-year) and of sudden otherwise unexplained
death 1.1% (4 patients; 0.3% patient-year). A cardiovascular event occurred in 47 patients with idiohaematologica vol. 89(suppl. n. 8):september 2004
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pathic PE (22.5%; 7.5% patient-year) and in 17
patients with PE associated with transient risk factors
(11.3%; 3.1% patient-year) (RR 2.0; 95% CI 1.203.34; p=0.006). 20 patients with idiopathic PE (9.6%;
3.2% patient-year) and 2 patients with PE associated with transient risk factors (1.3%; 0.4% patientyear) presented an arterial cardiovascular event (RR
7.2; 95% CI 1.71-30.45; p= 0.001). 33 patients died
(9.2%). Cardiovascular mortality and cancer mortality accounted for 42.4% and 21.2% of overall mortality. Idiopathic PE and a diagnosis of new cancer
were independent predictors of cardiovascular events
after adjusting for age. Conclusions. Cardiovascular
events and arterial cardiovascular events are more
common in patients with idiopathic PE than in
patients with PE associated with transient risk factors. Cardiovascular events are the major cause of
long-term death in patients with idiopathic PE.

ly. The hazard ratio for PTS in the study group as
compared to control patients was 0.49 (0.29 to 0.84).
Conclusions. Post-thrombotic sequelae develop in
almost half of patients with a proximal DVT. Belowknee ECS reduce this rate by about 50%.

CO-034
BELOW-KNEE ELASTIC COMPRESSION STOCKINGS FOR
PREVENTION OF THE POST-THROMBOTIC SYNDROME.
A RANDOMIZED STUDY

Permanent inferior vena cava (IVC) filters reduce
the occurrence of pulmonary embolism (PE), despite
the inconvenience of an increased risk of deep vein
thrombosis (DVT) in the long-term. Temporary IVC
filters are often difficult to manage and present frequent complications. Optional IVC filters offer the
very attractive possibility to be definitive or to be
retrieved when they become unnecessary. We performed a prospective multicentre study to evaluate
the efficacy and the likelihood to safely remove the
optional IVC filter ALN. Between January 2001 and
February 2004 33 patients at six Italian hospitals
underwent placement of ALN filters. The study
included 14 males and 19 females, age 19-80 years
(mean age 55 years). Indications for filter implantation were acute PE or DVT with a contraindication to
anticoagulation in 19 cases (56%), recurrence of
venous thromboembolism (VTE) despite optimal anticoagulant therapy in 4 cases (14%), prophylaxis in
major trauma or before surgery in patients with very
high thromboembolic risk in 10 cases (6 with and 4
without acute VTE clinical manifestations) (30%).
Filter placement was done via jugular access in 22
patients (67%), femoral in 10 (30%), brachial in 1
(3%). Technical success of implantation was
achieved in all the patients, without any complications. After a median follow-up of 17.8 months,
there were four cases (12.1%) of trapped emboli
within the filter, one case (3%) of asymptomatic
migration of the filter towards the heart and three
patients (9.1%) had DVT recurrences. ALN retrieval
was attempted through transjugular approach in 19
patients (58%) and the manouvre was successfull in
13 of them (68%); interestingly, when the decision
of removal was taken more than 3 months after the
implantation, the retrieval was possible only in 3 out
of 9 patients (33%). The median implantation peri-

Prandoni P, Lensing A,* Prins M,^ Frulla M,
Marchiori A, Bernardi E, Tormene D, Mosena L,
Pagnan A, Girolami A
Dipartimento di Scienze Mediche e Chirurgiche,
Università di Padova, Italy; *Center for Vascular
Medicine, University of Amsterdam, The Netherlands; ^Department of Clinical Epidemiology,
University of Maastricht, The Netherlands
Introduction. Evidence that elastic compression
stockings (ECS) prevent the post-thrombotic syndrome (PTS) in patients with symptomatic deep-vein
thrombosis (DVT) is limited. Consequently, they are
not widely employed. Aims. To evaluate the efficacy
of ECS for prevention of PTS in patients with proximal DVT. Materials and Methods. 180 consecutive
patients at their first episode of symptomatic proximal DVT who had a conventional anticoagulant
treatment were randomized before discharge to wear
or not below-knee ECS (30-40 mm Hg at the ankle)
for two years. Follow-up was performed up to five
years. The presence and severity of PTS was scored
using a standardized scale. Results. PTS developed in
44 of the 90 control patients (severe in 10), and in
23 of the 90 patients wearing ECS (severe in 3). All
events but one developed in the first two years. The
cumulative incidence of PTS in the control group was
40.0% (95 CI, 29.9 to 50.1) after six months, 46.7%
(36.4 to 57.0) after one year, and 49.1% (38.7 to
59.4) after two years. The corresponding figures in
the ECS group were 21.1% (12.7 to 29.5), 22.2%
(13.8 to 30.7), and 24.5% (15.6 to 33.4), respectivehaematologica vol. 89(suppl. n. 8):september 2004

CO-035
CLINICAL EXPERIENCE WITH OPTIONAL VENA CAVA FILTERS:
RESULTS OF A PROSPECTIVE OBSERVATIONAL MULTICENTER
STUDY
Imberti D,* Bianchi M,# Farina A,+ Anastasio R,©
Silingardi M,º Ageno W§
Department of Internal Medicine, * Piacenza, #Valduce (Como), º Reggio Emilia; +Vascular Surgery,
Crema Hospital; Department of §Internal Medicine,
University of Insubria, Varese and © Department of
Hematology, University of Palermo, Italy
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od was 106 days (range 30-323 days). In 20 patients
ALN filters were not removed for different clinical
reasons. ALN filter offers a broad range of clinical
applications; it can be used as a definitive filter or it
can be safely removed after a medium term period
of placement, whereas retrieval after 3 months can
be unsuccessful. Indications for retrieval and maximum implantation time require further studies.

CO-036
LMWH OR XIMELAGATRAN VERSUS VKA IN THE PREVENTION
OF VTE AFTER MAJOR KNEE SURGERY: A META-ANALYSIS OF
RANDOMIZED CONTROLLED TRIALS
Iorio A, Ferrante F, Conti S, Nenci GG
Sezione di Medicina Interna e Cardiovascolare,
Università di Perugia, Italy
Introduction: Low molecular weight heparins
(LMWH) have shown a better efficacy and safety profile than UFH and are the most commonly used prophylactic agent in Europe after orthopedic surgery.
On the contrary, vitamin K antagonists (VKA) still have
the preference of surgeons in North America for knee
replacement. This is likely to be due to the higher rate
of bleeding at the surgical site for LMWH than for
VKA, particularly if heparin is started soon after
surgery or even before, and this in spite of the higher rate of VTE occurring with the use of VKA as prophylactic agent. Moreover, the new thrombin inhibitor
Ximelagratran has also been recently compared to
VKA in knee surgery. Aims: To perform a meta-analysis of the randomized controlled trials evaluating
safety and efficacy of VKA in comparison to LMWH or
ximelagatran in the prevention of venous thromboembolism after major knee surgery. Materials and
methods: Searches of MEDLINE and EMBASE were
performed. The analysis was performed on venographically evaluated patients. Standard metanalytic
technique was applied. Results: Nine studies (6 with
LMWH and 3 with ximelagatran) were included in the
analysis for a total of 10291 patients (5033 and 5258,
respectively). Statistical heterogeneity was found only
for symptomatic PE. For total DVT, VKA resulted less
effective than LMWH (RR of 1.32 [1.18 – 1.47], P <
0.001) or oral ximelagatran (RR=1.33 [1.20 – 1.48], P
< 0.001). For proximal DVT VKA tended to be less
effective than LMWH (RR=1.27 [0.99 – 1.63],
P=0.060) or ximelagatran (RR=1.35 [0.98 – 1.56],
P=0.065). Major haemorrhage was significantly lower for warfarin when compared to LMWH or ximelagatran (0.72 [0.53 - 0.99]). No bleeding was fatal.
Conclusions: Our meta-analysis offers a cumulative
evidence of higher efficacy at the price of a higher
bleeding rate of the new oral direct thrombin inhibitor

ximelagatran as compared to vitamin K inhibitors in
major knee surgery, as happens with LMWH.

CO-037
INITIAL OUTPATIENT TREATMENT OF PULMONARY EMBOLISM
WITH FONDAPARINUX (ARIXTRA®): THE MATISSE-PE TRIAL
Barone M, Librè L, Piovella C, Natalizi A, Piovella F,
for The MATISSE Investigators
Servizio Malattie Tromboemboliche, IRCCS
Policlinico San Matteo, Pavia, Italy
Background: Continuous intravenous unfractionated heparin (UFH), the current standard initial therapy of pulmonary embolism (PE), does not allow for
outpatient treatment. In the MATISSE-PE trial, comparing once-daily subcutaneous fondaparinux, a synthetic selective factor Xa inhibitor, with UFH in the
initial treatment of PE, outpatient treatment of fondaparinux was encouraged but left at the investigator’s discretion. Aims: We analyzed the data in
patients who received fondaparinux on an outpatient basis. Methods: MATISSE-PE was an open, randomized trial comparing once-daily subcutaneous
7.5 mg fondaparinux (5.0 mg and 10.0 mg in patients
<50 kg and >100 kg, respectively) with intravenous
UFH in 2213 patients with symptomatic hemodynamically stable PE. All drugs were given for at least
5 days and until anticoagulation with oral anticoagulants was therapeutic. The primary efficacy and
safety outcomes were recurrent venous thromboembolism (VTE) during 3 months’ follow-up and
major bleeding (MB) and death during the initial
treatment period. Results: VTE recurred in 3.8% fondaparinux patients versus 5.0% UFH patients, a 1.2%
difference in favor of fondaparinux (95% CI: 3.0%;0.5%), a relative risk reduction of 25%. The
rates of MB and death were comparable between
the groups. The data from the 158 (14.3%) patients
who received fondaparinux on an outpatient basis
were similar to those from the total fondaparinux
population (Table). Using fondaparinux, outpatient
initial treatment of PE is feasible, effective and safe.
All randomized patients

UFH

n
1110
Age, yr (mean±SD)
62±17
Male/female
477/633
Hospital discharge, days (mean±SD) 10.2±6.8
≥2 VTE risk factors, n (%)
260 (23.4)
VTE, n (%)
56 (5.0)
MB*, n (%)
12 (1.1)

Fondaparinux
Total patients Outpatients
1103
63±16
501/601
9.7±7.7
241 (21.8)
42 (3.8)
14 (1.3)

158
57±16
82/76
4.5±2.2
26 (16.5)
5 (3.2)
0 (0.0)
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CO-038
PRACTICE VARIATION IN USA AND EUROPE FOR THE
PREVENTION OF VENOUS THROMBOEMBOLISM IN
HOSPITALISED MEDICAL PATIENTS: FINDINGS FROM IMPROVE
Pini M,1 Froehlich J,2 Bergmann JF,3 Monreal M,4
Piovella F,5 Huang W,6 Anderson F Jr,6 for the
IMPROVE Investigators
1Ospedale di Fidenza Medicina Interna, Fidenza,
Italy, 2University of Massachusetts Medical Center,
Division of Cardiovascular Medicine, Worcester,
USA, 3Hôpital Lariboisiere Clinique Thérapeutique,
Paris, France, 4Hospital Germans Trias I Pujol,
Badelona, Spain, 5IRCCS Policlinico San Matteo
Servizio Malattie Tromboemboliche, Pavia, Italy,
6University of Massachusetts Medical School,
Worcester, USA
Introduction. The clinical practices for venous
thromboembolism (VTE) prophylaxis in acutely ill
hospitalised medical patients, a population at risk
from VTE, are unknown. To investigate VTE prophylaxis practice variation between Europe and USA in
IMPROVE, an international prospective cohort study
of hospitalised medical patients. Patients >18 years
old, and hospitalised for >3 days with an acute medical illness have been enrolled consecutively since
July 2002. Data are recorded at discharge and 3
months after discharge. A central adjudication committee reviews key clinical endpoints, including
symptomatic VTE, bleeding and death. Data from
1036 patients enrolled up to 30 September 2003 at
12 hospitals in 5 European countries (France, Germany, Italy, Spain and UK) and 835 patients in 7 US
hospitals are presented in this analysis. European
patients were less likely than US patients to be
female (46% vs 54% respectively), were older (median age 71 years vs 58 years), had a longer duration
of both immobility (11 days vs 6 days) and hospital
stay (11 days vs 6 days) and were more likely to be
immobile for ?3 days in total (54% vs 46%). Only
49% of European and 51% of US patients received
prophylaxis. In Europe, low-molecular-weight
heparin was the favoured prophylactic regimen,
whereas in the USA, unfractionated heparin use was
more common. US patients also received intermittent
pneumatic compression or aspirin for VTE prophylaxis significantly more often, and elastic stockings
significantly less often than European patients.
Despite being a population at risk of VTE, only one
half of IMPROVE patients received VTE prophylaxis.
Similar proportions of patients receiving prophylaxis were observed, but practices vary considerably
between USA and Europe with UFH, IPC and aspirin
being received more by US patients and LMWH and
elastic stockings being given more to European
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patients. These remarkable geographical variations in
practice patterns highlight the need for increased
awareness of guideline recommendations for VTE
prophylaxis in medical patients.
Funding: IMPROVE is supported by an unrestricted
educational grant from Aventis Pharma.

CO-039
MANAGED HEMOSTASIS “POINT-OF-CARE” TESTING IN A
LARGE HOSPITAL: A THREE-YEAR EXPERIENCE AND THE
ASSESSMENT OF CLOTTING TESTS
Paniccia R,* Costanzo M,* Blagojevich J,*
Beconcini S,* Ciuti G,* Carboni E,* Filoni C,*
Tronchin M,° Messeri G,° Abbate R,* Gensini GF,*
Prisco D*
*Dipartimento Area Critica Medico-Chirurgica,
Università degli Studi di Firenze; °Laboratorio di
Analisi Biochimico-Cliniche, Azienda
Ospedaliero-Universitaria Careggi, Florence, Italy
Point-of-care (POC) automated systems for coagulation evaluation are key tools in surgical and/or
intensive health care units. Activated Clotting Time
(ACT) is the most common hemostasis POC test to
quickly monitor heparin anticoagulation during cardiopulmonary bypass, interventional cardiology and
hemodialysis. Recently, these POC systems have been
updated to rapidly perform aPTT and PT on whole
blood, to obtain a shortening of time of results. To
ensure safe and appropriate patient care, the clinical safety of POC tests in hemostasis is based on
achievement of accurate and reliable results. This
report was aimed to show the routine quality control (QC) testing and tracking, as a part of a comprehensive quality assurance program, for hemostasis POC devices, performed in Careggi Hospital
(Firenze, Italy). Twenty-one Hemochron devices
(International Technidyne Corp, USA) were located in
8 buildings. More than 18,500 analysis/year were
performed in the different Units. A management staff
for hemostasis POC was designed to control the use
of these devices. To practice instrument, specific and
repeated training courses were held to hospital staff.
QCs for each instrument and for each new lot of test
cartridges were performed by the POC supervisor.
Within-day CVs from normal and abnormal controls
were respectively: for ACT <7% and <3%; for aPTT
<8% and <4%; for PT <10% and <4%. Day-to-day
CVs from normal and abnormal controls were respectively: for ACT <10% and <5%; for aPTT <9% and
<4%; for PT <11% and <4.%. In vivo duplicate testing values showed significant correlations: for ACT
(n=90) r=0.99, p<0.001; for aPTT (n=45) r=0.98,
p<0.001; for PT (n=60) r=0.94, p<0.001. Significant
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relationships were found between values obtained
from POC tests and those from centralized laboratory: for aPTT (n=60) r=0.98, p<0.001; for PT (n=32)
r=0.88, p<0.001. The sample collections and procedures of POC tests were found properly performed by
the staff of each Unit. However, a log-book with registration of results was not set. Although the good
performances of these hemostasis POC devices, our
data show that the training of local personnel and
logistic assistance is absolutely necessary. Supervision of POC systems by laboratory professional is
mandatory and a continuous QC evaluation and
reporting is only the first step. A more comprehensive supervision (QC results read on-line) will lead to
greater improvements of POC tests management.
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HEREDITARY THROMBOPHILIA:
EPIDEMIOLOGICAL ASPECTS
CO-040
HEREDITARY PROTEIN C DEFICIENCY: PREVALENCE AND RISK
OF VENOUS THROMBOEMBOLISM IN THE GENERAL
POPULATION. PRELIMINARY RESULTS FROM THE VITA STUDY
Simioni M, Giacomelli S, Madeo D, Tosetto A,
Rodeghiero F
Hemophilia and Thrombosis Center, Hematology
Department, S. Bortolo Hospital, Vicenza, Italy
The prevalence of molecularly defined protein C
(PC) deficiency and its associated thrombotic risk is
still not defined at a population level. In this study,
we aimed at evaluating the prevalence and thrombotic risk in subjects with a molecular diagnosis of
PC deficiency. Subjects enrolled in the Vicenza
Thrombophilia and Atherosclerosis (VITA) Study with
a protein C amidolytic activity below the age-adjusted 2.5 percentile of PC were enrolled in the study. For
all subjects, personal and family history of venous
thromboembolism (deep vein thrombosis, DVT; pulmonary embolism, PE; superficial thrombophlebitis,
SVT) were available. Screening for mutations in the
PROC exons and intron/exons boundary regions was
carried out as previously described by Taliani et al
(2001), using a Transgenomics WAVE DHPLC apparatus and subsequent DNA sequencing. From 15055
subjects enrolled in VITA database, 423 had age and
gender-adjusted PC levels below the 2.5 percentile.
87 subjects were excluded from further investigations because of concomitantly abnormal PT or PTT
ratios (above 1.2). DHPLC analysis has been completed to date in 78 out of 336 subjects, by one of
us (S.M.) unaware of the clinical history of the
screened subjects. Five unrelated subjects has beed
identified to date as heterozygous carries of type 1
PC deficiency, with five different mutations (one in
exon 1, 2 and 5; two in exon 8a). A history of SVT and
DVT was present in 2/5 (40%) and 1/5 (20%) mutated subjects vs. 10/321 (3.0%) and 2/329 (0.6%) in
wild-type, respectively (p<0.0001 for both). The age
and sex adjusted odds-ratio for the combined endpoint (SVT or DVT) was 19.4 in mutated subjects
(95% CI 2.6 – 144.5). Conclusions. From these preliminary data, it is apparent that: (i) the minimal
prevalence of hereditary PC deficiency (assuming no
other cases are identified) is 1 case every 3000 sub-
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jects; (ii) subjects with a diagnosis of PC deficiency
confirmed at a molecular level present a clearly
increased risk of both DVT and SVT when compared
to subjects with phenotypic PC deficiency alone. We
conclude that molecular analysis is particularly useful for the characterization of subjects with a PC
deficiency phenotype.

CO-041
VENOUS THROMBOEMBOLISM IN PATIENTS WITH FACTOR V
LEIDEN, PROTHROMBIN MUTATION AND NEGATIVE
THROMBOPHILIA SCREENING. SARDINIAN
THROMBOEMBOLISM STUDY
Barcellona D, Fenu L, Contu P,* Vannini ML,
Mameli G, Marongiu F
Dipartimento di Scienze Mediche, Policlinico
Universitario, Università di Cagliari; *Dipartimento
di Igiene Pubblica, Università di Cagliari, Italy
The aim of this study was to obtain a clinical profile of patients, affected by venous thromboembolism
(VTE), carrying factor V Leiden, the G20210A allele or
negative thrombophilia screening. Considered the
peculiarity of the Sardinian genotype, in general, this
study also evaluated the percentage of Sardinian
patients with these thrombophilic defects or negative
thrombophilia screening with the aim to better know
our clinical reality. We enrolled 436 consecutive,
unrelated patients (157 M, 279 F, mean age 48 ± 17
years) affected by VTE, referring to our Thrombosis
Centre for investigation of possible causes of thrombophilia. Patients without an objective documentation of VTE were excluded from the study. Occasional risk factors such as oral contraceptive use, pregnancy or puerperium, immobilisation, surgery, and
trauma were recorded. If clinical and instrumental
documentation was available, a previous episode of
VTE and the age of appearance, were also recorded.
As a control group, we studied 466 unrelated healthy
subjects (205 M, 261 F, mean age 48 ± 14 years).
Comparison between VTE cases and healthy controls
was carried out calculating Odds Ratios (O.R.) and
95% Confidence Intervals (95% C.I.), according to
Conrfield. Fisher’s exact test was used when appropriate. Our findings showed that 72 patients (16%)
carried the G20210A prothrombin mutation and 2
patients were homozygous for this mutated genotype. Factor V Leiden was found in 42 patients (9.5%)
and 2 of them were homozygous for the G1691A
mutation. In healthy subjects the prevalence of the
mutated prothrombin and the factor V Leiden was
5% and 2%, respectively. No homozygous were
found. The risk to develop a thrombotic episode in
patients carrying the prothrombin mutation was 3.64,
while it was 4.86 in patients with factor V Leiden. The
haematologica vol. 89(suppl. n. 8):september 2004

risk for VTE in Sardinian patients for at least two generations (314 patients, mean age 49 ±17 years, 442
sardinian controls, mean age 48 ±14 years) was similar to that obtained in all studied patients showing
that our findings represent the prevalence of the two
mutated genotype in our region. Thrombophilia
screening was found negative in 258 patients (59%).
The mean age of onset of VTE was similar in the three
subgroups of patients considered (45 years in patients
with the G20210A allele and in patients having a
negative thrombophilia screening, 42 years in
patients with factor V Leiden). Spontaneous VTE were
found in 52% of patients carrying the factor V Leiden, 29% of patients carrying the mutated prothrombin and 44% of patients with negative thrombophilia screening. Patients with factor V Leiden and
patients with negative thrombophilia had a similar
risk for spontaneous VTE (p=0.3), while this risk was
2.7 (C.I. 95% 1.2-5.9, p=0.01) and 1.9 (C.I. 95% 1.13.4, p=0.03) when patients carrying the factor V Leiden and those with negative thrombophilia were
respectively considered in comparison with patients
carrying the mutated prothrombin. The same results
were obtained when we considered episodes of VTE
due to an occasional risk factor. The recurrence of
VTE was more frequent in patients carrying the factor V Leiden (43%) than in patients with G20210A
allele (24%) or in patients with negative thrombophilia (27%). The risk to have a recurrent VTE was
2.4 (C.I. 95% 1.1-5.4, p=0.036) and 2 (C.I. 95% 1.04.0, p=0.038) in patients with factor V Leiden when
compared with patients carrying the mutated prothrombin and patients with negative thrombophilia
screening, respectively. No differences were found
between patients with negative thrombophilia and
patients with mutated prothrombin. The risk for VTE
was similar among the three subgroups of patients
when we considered oral contraceptives, pregnancy
or puerperium, immobilisation and trauma. A significant difference was found among patient subgroups
when surgery was considered. The prevalence of
patients with an episode of VTE after surgery was
2.2% in patients with factor V Leiden compared with
19% in patients carrying the G20210A mutation and
17% in patients with negative thrombophilia. The risk
to develop a thrombotic episode after surgery was
10 (C.I. 95% 1.2-7.8, p=0.009) and 8 (C.I. 95% 1.163, p=0.01) in patients with prothrombin mutation
and negative thrombophilia screening when compared with those carrying the factor V Leiden. Finally we found that 26% and 20% of patients with prothrombin mutation and negative thrombophilia,
respectively, had an episode of pulmonary embolism
while this percentage was only 9.5% in patients with
factor V Leiden. The risk to have a pulmonary
embolism was 3.4 (C:I: 95% 1.1-11, p=0.03) in
patients carrying the mutated prothrombin when
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compared with patients carrying the factor V Leiden
while there was no statistical significant difference
when patients with the G20210A allele were compared with patients having a negative thrombophilia screening. A trend toward statistical significant
difference was found when patients with factor V
Leiden were compared with patients having a negative thrombophilia screening (p=0.09). Our findings
show that patients with the G20210A allele have a
higher risk for secondary VTE, particularly after
surgery, and for pulmonary embolism when compared
with patients with the G1691A mutation. Patients
with factor V Leiden have a higher risk for spontaneous VTE and the rate of recurrences is higher than
in patients with mutated prothrombin. Patients with
negative thrombophilia have some features similar
to those with factor V Leiden and mutated prothrombin leading to the hyphotesis that perhaps other unknown defects are present. Finally, the prevalence of the prothrombin mutation is higher in Sardinian patients compared with the prevalence reported in the literature, while factor V Leiden seems to be
a rare inherited defect in our region.

CO-042
THE INCIDENCE OF VENOUS THROMBOEMBOLISM IN RELATION
TO ANTITHROMBIN, PROTEIN C, PROTEIN S DEFICIENCY AND
FACTOR V HR2 HAPLOTYPE: THE RESULTS OF A FAMILY
COHORT STUDY
Tormene D, Fortuna S, Tognin G, Zerbinati P,
Fadin M, Gavasso S, Petronella K, Rigo F, Pagnan A,
Prandoni P, Simioni P
Dept. of Medical and Surgical Sciences, 2nd Chair
of Internal Medicine, University of Padua Medical
School, Padua, Italy
Background. Antithrombin (AT), protein C (PC) and
S (PS) defects are well recognized risk factors for
venous thromboembolism (VTE). HR2 haplotype is a
common genetic defect that seems to increase the
risk of thrombosis in carriers of factor V Leiden but
the available data are controversial. Valid estimate of
the thrombotic risk in carriers of AT, PC and PS associated with HR2 haplotype is still lacking. Methods.
First and second degree relatives of consecutive
patients referred to our Center with a history of
thrombotic disease and identified as carriers of AT,
PC and PS deficiency were enrolled in the study, provided that they were aged above 15 years. A medical
history was taken with specific attention to previous
VTE and concomitant risk factors. Then DNA test for
HR2 haplotype was performed. Those subjects who
reported no prior venous thromboembolism in their
medical history were eligible for inclusion in the
prospective evaluation. Results. Three hundred and
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fifty-three individuals belonging to 66 families were
evaluated in the retrospective study. A total of 768
years were observed in the carriers of AT, PC or PS
and HR2 haplotype, 3433 in the carriers of a single
AT, PC or PS deficiency and 3783 in the non-carriers.
The relative risk for spontaneous VTE was 9.85 (95%
CI 0.9 to 109) for double carriers and 9.92 (95% CI
1.26 to 78.2) for single AT, PC and PS defects. Three
hundred and twenty-six patients were enrolled in
the prospective follow-up. A total of 1030 observation years were obtained in the AT, PC and PS deficient group, 277 in the double–carriers group and
1303 in the non-carriers group. The relative risk for
spontaneous VTE was 10.1 (95% CI 1.27 to 80.8) and
9.41 (95% CI 0.86 to 103) for AT, PC and PS deficientgroup and for the double-carriers group respectively. Conclusions. In this selected population the risk of
VTE in carriers of AT, PC and PS deficiency is higher
than in non-carriers and does not appear to be modified by the presence of HR2 haplotype.

CO-043
EPIDEMIOLOGICAL STUDY ON CONGENITAL AND ACQUIRED
RISK FACTORS RELATED TO THROMBOEMBOLIC DISEASES IN
LIGURIA REGION (ITALY)
Armani U,* Bertolini S,* Lo Pinto G,• Molinari A,
Mandich P,° Perrone L,@ Leoncini G,§ Intra E,
Mori M,+ Colla G,= Devoto GL,^ Ravera GB,#
Badolati G#
*Dipartimento di Medicina Interna, Centro di Ricerca sulla Trombosi e sulla Arteriosclerosi, °Dipartimento di Neuroscienze, Oftalmologia e Genetica,
Sezione di Genetica Medica, §Dipartimento di Medicina Sperimentale, Cattedra di Biochimica, #Dipartimento di Scienza della Salute, Cattedra di Statistica
e Cattedra di Igiene e Medicina Preventiva, Università di Genova; •Divisione di Medicina Generale
Centro Trombosi, @Laboratorio di Genetica Umana,
+Servizio di Medicina di Laboratorio - E.O. Ospedali
Galliera di Genova; Laboratorio di Emofilia, Istituto
Giannina Gaslini, Genova; Servizio di Medicina di
Laboratorio, Ospedale Evangelico Internazionale,
Genova; =Servizio di Medicina di Laboratorio,
Azienda Ospedale S. Martino, Genova; ^Servizio di
Medicina di Laboratorio, Ospedale di Lavagna, Italy
Thromboembolic diseases represent one of the
most relevant public health Italian issues. According
to recent epidemiological studies, cardiovascular
mortality is still the leading cause of death, accounting for 44% of all deaths, with a major contribution
of ischemic heart disease (28%) and stroke (13%)
(Ital Heart J, 2003). Hypertension, hypercholesterolemia, diabetes, obesity, smoking habit and
sedentary physical activity have been defined as
haematologica vol. 89(suppl. n. 8):september 2004
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independent risk factors of thromboembolic diseases
in many epidemiological studies. Genetic factors
have been also associated to a higher incidence of
thromboembolic diseases. In Italy, studies on the
prevalence of coronary and cerebrovascular events,
have been performed in population of different
regions (WHO Monica Project, National Institute of
Health, ISS). The Liguria Region, sponsored by Italian
Health Ministry, promotes an epidemiological study
on hereditary and acquired risk factors related to
thromboembolic diseases. Twenty public hospital
centers, homogeneously spread in the region, will
collect data with the aim of evaluating the prevalence of thromboembolic diseases (myocardial
infarction, stroke, peripheral artery disease, venous
thromboembolism) and the role of risk factors, particularly of the genetic risk factors. The following
purposes will be pursued: 1.Creation of an informatic database for collection of clinical, laboratoristic
and geneticinformation of patients with thromboembolic diseases; 2.Definition of a regional registry
for thromboembolic diseases; 3. identification of
genetic risk factors predisposing to thromboembolic diseases; 4.Evaluation of the role of environmental and behavioural factors interacting with genetic
background in the pathogenesis of thromboembolic
diseases; 5.Defintion of regional guidelines for the
diagnosis and therapy of thromboembolic diseases;
6.Identification of intervention for primary and secondary prevention and educational programs for the
population; 7.Educational events and information
support for general practitioners and personnel
involved in the clinical managing of patient; 8.Creation of multidisciplinary centers for prevention,
diagnosis and therapy of thromboembolic diseases.

CO-044
HEREDITARY AND ACQUIRED THROMBOPHILIA IN CHRONIC
THROMBOEMBOLIC PULMONARY HYPERTENSION
Piovella F, Barone M, Librè L, Piovella C,
D'Armini AM, Emmi V, Ghio S, Campana C,
Cerveri I, Dore R, Braschi A, Aprile C, Viganò M
Servizio Malattie Tromboemboliche, Cattedra di
Cardiochirurgia, Servizio di Rianimazione I, Servizio
di Radiodiagnostica, Istituto di Malattie dell’Apparato Respiratorio, Istituto di Cardiologia, Istituto di
Radiologia - IRCCS Policlinico San Matteo, Medicina Nucleare, Fondazione Maugeri - Università di
Pavia, Italy
Chronic thromboembolic pulmonary hypertension
(CTPH) is a rare disease which results from obstruction of the major pulmonary arteries by incompletely resolved or organized pulmonary emboli which
have become incorporated into the pulmonary artery
haematologica vol. 89(suppl. n. 8):september 2004

wall, eventually causing an increase in pulmonary
vascular resistances. Pulmonary ThromboEndarterectomy (PTE) is an effective surgical procedure
for CTPH. Although CTEPH likely has a thromboembolic origin, the role of thrombophilic factors is less
clear. The presence of hereditary thrombotic risk factors has been shown to be increased in some studies, but no greater than control subjects in other
studies. Anti-phospholipid antibodies (APLA), however, are common, and have been reported in up to
20% to 50% of patients. APLA are strongly associated with thrombosis. Recently, we started in Pavia
a program in which members of a multidisciplinary
team work in close interaction on the challenging
problems these patients present in the evaluative,
surgical, and post-operative phases of their care.
From May 1996 to May 2004, 105 patients, all in
New York Heart Association (NYHA) class III or IV
were treated with PTE. Overall operative and perioperative mortality is 9.5% (10/105). At the 3 month
examination, most surviving patients were in NYHA
class I or II. At 3 years, postoperative hemodynamic
values were substantially maintained. All patients
are maintained on chronic oral anticoagulant treatment. We assessed the presence of thrombophilia on
87/105 patients of our series, the rare deficiencies of
natural coagulation inhibitors (AT, PC and PS) were
detectable in less than 5% of patients. Factor V Leiden was present in 12%, and the prothrombin
20210A allele in 5% of our patients. Mild hyperhomocysteinemia associated with the homozygous
C677T polymorphism in the MTHFR gene was present
in 11% of patients. The prevalence of anti-phospholipid antibodies (APLA), either isolated or in association with other coagulation defects, was strikingly
elevated (38%.

CO-045
THROMBOPHILIAS AS RISK FACTORS FOR RECURRENT
SPONTANEOUS ABORTION
Santoro R, Iannaccaro P, Sottilotta G, Leo F
Centro Emofilia – Centro di Riferimento Regionale
per la Patologia Emorragica e Trombotica Ereditaria,
Azienda Ospedaliera “Pugliese-Ciaccio”, Catanzaro,
Italy
Introduction. In the recent years inherited thrombophilias have been suggested as a possible condition of increased susceptibility to adverse pregnancy outcomes such as fetal loss, recurrent pregnancy
loss, abruptio placentae, intrauterine growth restriction (IUGR) and early-onset, preeclampsia. The aim
of this study was to investigate the prevalence of
Factor V Leiden (FVL), G20210A prothrombin mutation (FII G20210A), comparated with the prevalence
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of the same mutations in our control group. Methods. We retrospectively examined 173 women with
recurrent abortions (2 or more) occurred in the first
trimester of pregnancy, after the VII week of gestation, mean 3, range 2-9. The control group included
115 healthy women (age 15-45) without history of
pregnancy loss. The prevalence of FVL was 2.6% (3
pts); the prevalence of FII G20210A was the same
(2.6%, 3 pts). Results. In our group prevalence of FVL
was 6,3% (11/173). The prevalence of FII G20210A
was 6.9% (12/173). In the group of the women with
early pregnancy loss the difference in prevalence of
FVL and of FII G20210A was not statistically significant in comparison with controls (for both FVL and
FII G20210A, p 0.14 and 0.10 respectively ). Conclusions. This date are not compatible with the hypotesis that prothrombotic mutations may play a role in
some cases of recurrent abortions. However, further
and larger studies are necessary in order to verify
the real impact of FVL and of FII G20210A mutations
in women with early pregnancy loss.

CO-046
ROLE OF THROMBOPHILIA IN THE OCCURRENCE OF SUDDEN
AND PROGRESSIVE HEARING LOSS
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the same variables. Overall, 3 patients (2.8%) showed
FV Leiden (all SHL), 9 (8.5%) FII A20210 (all with progressive form), and 9 (8.5%) had homocysteine above
the 97.5 centile of our reference population ( 2 were
in the SHL group). Two showed the contemporary
presence of FII A20210 mutation and levels of homocysteine above 97.5 centile. None showed natural
anticoagulants deficiency. Six (5.7%) patients had
border-line titre of aCL IgG (all were with progressive form), 1 LA ( in SHL). In the control group, 2 FV
Leiden and 3 FII A20210 carriers were recorded,
where 6 of them showed homocysteine above the
97.5 centile. Three controls showed border-line titre
of aCL IgG, none the LA. Overall, OR for the presence
of inherited causes of thrombophilia was 2.6 ( 95%
C.I. 0.9-7.6). Although further invetigation is needed, common inherited thrombophilia seems to be
associated with the occurrence of hearing loss.

CO-047
DOES THROMBOPHILIA PLAY A ROLE IN IDIOPATHIC SUDDEN
HEARING LOSS?

Grandone E, Cerullo M, Colaizzo D, Cappucci F,
Vergura P, Cocomazzi N, Vecchione G, Magaldi L,
D’Ecclesia A, Vigliaroli L, Margaglione M
IRCCS Casa Sollievo della Sofferenza,
S. Giovanni Rotondo, Italy

Marcucci R, Leprini E,* Berloco P,* Bruschettini A,
Socci M,* Attanasio M, Paniccia R,
Alessandrello Liotta A,# Mannini L,# Rogolino A,#
Abbate R, Prisco D
Dipartimento Area Critica Medico Chirurgica;
°Dipartimento Scienze Oto-Neuro Oftalmologiche;
#Dipartimento Cardiologico e dei vasi; Azienda
Ospedaliero-Universitaria Careggi, Florence, Italy

Sudden hearing loss (SHL) is a neurosensorial hearing loss of variable entity with an onset of less than
three days.In most cases (about 90%) it is of
unknown etiology (idiopathic sudden hearing loss,
ISHL). Little is known about the progressive form of
hearing loss. One of the hypothesis about both these
forms is vascular. In this respect, it could be possible that a thrombogenic damage could be responsible for this condition. We carried out a study aimed
at evaluating whether narkers of inherited ( Protein
C, Protein S, antithrombin, Factor V Leiden, FII
A20210 mutation) and acquired (antiphospholipid
antibodies) thrombophilias were more frequent in
patients who suffered from ISHL. Moreover, we evaluated a possible relationship between homocysteine
plasma levels and the occurrence of these conditions. Overall, 106 patients (64 females, 42 males)
were studied; 24 of them suffered from SHL and 82
from progressive form. All patients underwent an
audiological evaluation, impedenzometric examination, a speech audiometry, a pure tone audiometry,
an ABR audiometry and MNR, in addition to a large
panel of autoantibodies. For comparison, a group of
106 apparently healthy controls was also tested for

Over the last years there has been a significant
increase of sudden hearing loss (SHL) in Western
countries with an incidence of 20 out of 100,000
persons affected every year. However, no clear pathogenetic causes for this disease have been found thus
far in patients in whom an infectious episode or
acustic neurinoma have been excluded. Aim of this
study was to investigate a number of acquired and
inherited thrombophilic risk factors (lipoprotein(a);
fasting homocysteine; plasminogen activator
inhibitor-1; antiphospholipid antibodies; antithrombin, protein C and S; factor V Leiden, factor II polymorphism) in patients (pts) with idiopathic SHL. We
investigated 168 consecutive pts ( M/ F; age: 55 (1979) yrs) with a diagnosis of idiopathic SHL within 30
days from the onset of symptoms, and 168 controls
(ctrl) ( M/ F; age 54 (19-78) yrs). In no pt a deficiency of physiological clotting inhibitors antithrombin,
protein C and protein S was found. No significant
differences between pts and ctrl were observed for
Lp(a) plasma levels [116 (1-817) mg/L vs 102 (9-695)
mg/l] and for the presence of FV Leiden (4.2% vs 4%)
and factor II polymorphisms (3% vs 2.4%). In pts
fasting homocysteine levels were significantly (p at
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least<.05) higher than in controls (12 (6.8-60)
µmol/Lvs 8.7 (5.1-24) µmol/L) as well as PAI-1 levels [19 (2-43.7) IU/mL vs 8 (4.1-17.4) IU/mL]. The
positivity for antiphospholipid antibodies (lupus anticoagulant and/or anticardiolipin antibodies) was significantly more frequent in pts than in ctrl (31% vs
3%; p<0.001). At multivariate analysis independent
risk factors for ISSHL were: elevated PAI-1 levels (OR
13.2 (95% CI 5.1-34.3); p<0.000); antiphospholipid
antibodies (OR 9.3 (95% CI 2.9-30.1); p<0.000);
hyperhomocysteinemia (OR 8.4 (95% CI 3.2-22.2);
p<0.000). These preliminary data suggest that
thrombophilia could play a role in idiopathic SHL,
supporting the hypothesis of a vascular occlusion in
its pathogenesis.
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HEMORRHAGIC COAGULOPATHIES:
MOLECULAR DEFECTS
CO-048
FIVE NOVEL MUTATIONS IN FXI DEFICIENCY
Castaman G, Ghiotto R, Giacomelli SH, Madeo D,
Tosetto A, Rodeghiero F
Dipartimento di Ematologia, Ospedale S. Bortolo,
Vicenza, Italy
Factor XI is a plasma glycoprotein that participates
in the early phase of blood coagulation. Factor XI
deficiency is an autosomal inherited bleeding disorder with variable bleeding tendency compared to
classical haemophilia A or B. Although usually clinically mild, the disorder can cause bleeding also in
heterozygous subjects. The diagnosis of mild deficiency may require the identification of specific gene
mutation. In this study, we report the molecular
genetic analysis of FXI gene in 16 patients with previously diagnosed FXI deficiency. Factor XI activity
was measured by an aPTT-based assay with severe
factor XI–deficient plasma as substrate. Factor XI
antigen was determined by ELISA. All 15 FXI gene
exons, intron-exon boundaries and the promoter
region were amplified and sequenced. The Jewish
type II mutation (Glu117Stop) was found in homozygosity in one family and in heterozygous state in
three additional families. Apparently the mutation
was linked to a common allele. A splice site mutation (IVS6+3 A→G), previously detected once in a
French-Basque family, was identified in a single family. Four families presented novel missense mutations
and one patient a new small gene deletion. The new
missense mutations are at nucleotide 7054
GCT→ACT (Ala91Thr), 17997GTT→ATT (Val371Ile),
18031CCG→ACG (Pro382Thr), 19642GGG→AGG
(Gly460Arg). All the patients were heterozygous. The
new deletion corresponds to 14001-14012del11bp
and involves the splicing site between exon 8 and
exon 9. We were unable to identify mutations or
deletions in only two patients with reduced FXI activity and antigen levels. One of the novel mutations
was possibly dysfunctional since FXI antigen level
was normal.
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CO-049
IDENTIFICATION OF 18 NOVEL MUTATIONS IN HEMOPHILIA A
Castaman G, Giacomelli SH, Ghiotto R, Simioni M,
Rodeghiero F
Dipartimento di Ematologia, Ospedale S. Bortolo,
Vicenza, Italy
A wide range of different mutations has been identified in patients with Hemophilia A, providing the
genetic basis for the extensive variability of the phenotype. Due to its considerable size (7.2 kb of the
coding sequence, with 26 exons), mutation detection
in gene of FVIII represents a challenge that is only
partially met by conventional screening methods (for
example DGGE and SSCP). Denaturing high performance liquid chromatography (DHPLC) is a new
method for a fast and sensitive analysis of PCRamplified DNA fragments. We have analysed all the
26 exons (33 fragments) of the FVIII gene in 69
hemophilia patients by DHPLC. Only those fragments
with a different pattern from the wild type were
sequenced. 18 novel mutations were detected, in
particular 11 missense, 1 nonsense, 2 small deletions,
2 small insertions and 2 splicing mutations. Of the 6
patients with mild phenotype 5 show missense
mutations (953CTC→CCC Leu299Pro; 2102
ATG→ACG Met682Thr; 5419AGC→GGC Ser1788
Gly; 6685CTT>TTT Leu2210Phe), and only one shows
a splicing mutation (IVS4 +5 G>A). Of the 7 patients
with moderate phenotype 6 have a missense mutation (1313ATT→ACT Ile419Tyr; 2132 TGC→TAC
Cys692Tyr; 5260TTC→CTC Phe1735Leu; 6563
TGT>TAT Cys2169Tyr) and one has a small insertion
in exon 8 (1189 Ins C). Finally, of the 11 severe hemophiliacs 5 show missense mutation (1332 AAA→AAC
Lys425Asn; 1966TGG→GGG Trp637Gly; 5321CAT
→CTT His1755Leu), 2 a splicing mutation (IVS9 +1
G→C), 2 have small deletion, one in exon 4 (427-428
Del GA) and the other in exon 14 (2216 Del A), one
have a small insertion in exon 17 (5676 Ins T) and
one show a non sense mutation (368-369TCC→TGA
Ser104Stop). Only six patients showed no evidence
for a causative mutations. In four of them a possible
VWD type 2N was suspected on the basis of laboratory phenotype. In conclusion, DHPLC is a rapid and
efficacious method to identify causative mutations
in Hemophilia A.
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CO-050
PREVALENCE OF THE INVERSION OF INTRON 1 AT THE FVIII
LOCUS IN ITALY
Santacroce R,* Tagliabue L,° Santagostino E,°
Peyvandi F,° Margaglione M*^
Unità di Aterosclerosi e Trombosi, IRCCS Casa
Sollievo della Sofferenza, San Giovanni Rotondo
(FG);° A. Bianchi Bonomi Hemophilia and Thrombosis Centre, Milan; ^Genetica Medica, Università di
Foggia, Italy
Recently, an intrachromosomal recombination that
affects the intron 1 and disrupts the FVIII gene, leading to severe Hemophilia A has been reported in
4.8% and in 5% of British and Spanish patients,
respectively. To calculate the frequency of the mutation, we have investigated a large setting of Italian
patients (n=219) with severe Hemophilia A (residual
activity <1%) attending AICE Centres. All patients
without the inversion of intron 22 were investigated for the inversion of the FVIII intron 1 and point
mutations in all coding regions of the FVIII gene and
intron/exon boundaries. The inversion of the FVIII
intron 1 was identified in 2 (1%) patients. After
excluding patients carrying the inversion of the
intron 22 (n=81, 37%), the frequence of the inversion of the intron 1 was 1.6%. Present data confirmed that the inversion of intron 1 can be also
encountered in Italian patients, although with a lower frequency, suggesting a gradient as for mutations
causing other Mendelian diseases. In the present
cohort, other point mutations occurring in the FVIII
gene were found with a higher frequency. The deletion of an adenine in a stretch of 9 at residues 11911194 within the exon 14 was found in 9 (4%)
patients, whereas the substitution of an Arginine
with a Triptophan at the position 1997 within the
exon 19 was observed in 11 (5%) Hemophilics. These
findings were in agreement with those reported in
the Hemophilia A mutation database, in which frequencies were 3.2% (34/1051) and 2.5% (26/1051),
respectively. The relatively high frequency of
del(A)1191-4 and Arg1997Trp mutations further supports that these residues are hot spots for mutations.
These data suggest that a series of mutations of the
FVIII gene may occur at least as frequently as the
inversion of the intron 1 in Italian patients.

haematologica vol. 89(suppl. n. 8):september 2004

46

Oral Communications

CO-051
DESMOPRESSIN SUBCUTANEOUS ADMINISTRATION IMPROVES
PLATELET RESPONSE IN VIVO TO PLATELET-ACTIVATING
FACTOR, SOLUBLE P-SELECTIN RELEASE AND CAUSES A RISE
IN INTERLEUKIN-6 PLASMA LEVELS IN HAEMOPHILIA A AND
VON WILLEBRAND DISEASE TYPE I
Musso R, Cultrera D,* Chiarenza A,* Cipolla N,
Burgio N, D'Arpa S, Giustolisi R*
Haemophilia and Thrombosis Regional Reference
Center, *Dept. of Haematology, University of
Catania, Italy
It has been reported that elevated plasma plateletactivating factor (PAF) concentrations are significantly higher in children with haemophilia A (HA)
and Von Willebrand disease (VWD) than in healthy
children (Kavakli K. Thromb Haemost 1999; 81). It also
been also postulated that increased cellular PAF
activity may be an adaptative response by the organism in order to prevent hemorrhages and assist primary haemostasis (Kavakli K. Haemophilia 2001; 7).
In conjunction with Von Willebrand Factor (VWF),
the adhesion molecule P-selectin, stored in endothelial Weibel-Palade bodies and platelet α-granule
membrane, is suggested to regulate platelet biology
in VWD. In addition, it has been shown desmopressin
to cause a rise in plasma interleukin-6 (IL-6) levels,
which correlates with an increase of VWF and Factor VIII (FVIII:C)(Newby. Thromb Haemost 2000; 84).
We here report that in vitro PAF at different concentration induced a marked increase of platelet aggregation (PA) in mild HA patients (n=14) and in VWD
type 1 subjects known to be responders to the
desmopressin (n=14, 6 males and 8 females). PA was
performed in platelet-rich plasma (PRP) at
250,000/mL cells count by using the Aggrecoder PA
3210 in presence of subcritical (0.2 mM) and optimal
(1 mM) concentrations of PAF acether (C18:0). PA
was performed before and 1 h after subcutaneous
desmopressin (Emosint. Sclavo) injection (0.4 mg/Kg).
aPTT, FVIII:C, VW:Ag, RiCof, soluble P-selectin and
IL-6 (ELISA method) were also measured. As expected, all FVIII complex plasma activities were significantly (p<0.001) elevated 1 h after Emosint administration. We also observed that PA was increased at
subcritical PAF amount (53.3±12.8%) and higher
after desmopressin stimulation (78.9±19.3%) respect
to normal PRPs (13.2±2.8%)(p<0.001). By using the
inducer at optimal concentration (1 mM) the PA was
highest either before (70.8±25.3%) or 1 h after
desmopressin (86.2±21.4%). Interestingly, we found
a significant (p<0.001) increase of sP-selectin
(40±7.7 ng/mL vs 55.6±9.1 ng/mL after Emosint,
38.4±8.1 ng/mL in twelve normal controls). A significant (p<0.001) increase of IL-6 plasma levels before
and after desmopressin (6.6±1.8 pg/mL vs 18.9±3.7
haematologica vol. 89(suppl. n. 8):september 2004

pg/mL, 3.9±2.2 pg/mL in twelve normal controls) was
seen. From our result it is evidenced that HA and
VWD platelet are more sensitive to PAF ‘in vitro’.
Desmopressin in vivo may elicitate a haemostatic
action via V2-receptor agonist activity. Furthermore,
the analogue by increasing IL-6 evidently improves
baseline coagulation factors in mild haemophilia and
VWD. This effect can reduce the use of plasma or
recombinant clotting factor concentrates (Mannucci
PM. Haemophilia 2000; 6). In our opinion, after
desmopressin administration, the platelet mediated
events via sP-selectin secretion and additional factors which are present in the vascular endothelium
and released in the circulation by IL-6-mediated
quickly transcription and its release with other mediators would be important elements in the bleeding’s
control and/or stopping in HA and VWD patients.

CO-052
IDENTIFICATION OF TWO FACTOR VII GENE MUTATIONS
SUPPORTS THE IMPORTANCE OF THE SECOND EPIDERMAL
GROWTH FACTOR-LIKE DOMAIN
D'Andrea G,^ Bossone A,^ Lupone MR,* Peyvandi F,§
Maisto G,* Perricone F,* Grandone E,^
Margaglione M°
Unita' di Aterosclerosi e Trombosi, I.R.C.C.S. "Casa
Sollievo della Sofferenza", S. Giovanni Rotondo;
Centro Regionale per le Emocoagulopatie, Azienda
Ospedaliera Santobono-Pausillipon,* A. Bianchi
Bonomi Hemophilia and Thrombosis Center,
Department of Internal Medicine, University of
Milan,§ and Genetica Medica, Dipartimento di
Scienze Biomediche, Università di Foggia,° Italy
Although a large number of gene mutations have
been characterized in patients with Factor VII (FVII)
deficiency, few naturally occurring mutants have
been described in the second EGF-like domain. We
have investigated a 6-year-old Italian girl who presented low functional and antigenic FVII plasma levels. In the propositus and her relatives, plasma levels of FVII activity and antigen, were evaluated.
Mutation screening was performed by sequencing
the FVII gene. The effect of the identified FVII mutations was investigated by protein expression in transfected cells. The propositus was shown to be a compound heterozygote for a known (Arg110Cys) and a
novel (Asp123Tyr) missense mutation both occurring
in the second EGF-like domain. The Arg 110 residue
is located within one of the two hairpins that characterize the second EGF-like domain. The Asp123
residue is located in a turn of the second EGF-like
domain and the substitution with a tyrosine implies
the presence of an amino acid containing an
uncharged polar side chain for one with a negative
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charged polar side chain. Therefore, we speculated
that the substitution might lead to an abnormal
three-dimensional conformation of the FVII molecule, which would have a significant impact on the
protein structure. In transfected cells, expression of
the Arg110Cys mutation showed a reduction of the
amount of intracellular and secreted FVII protein
(48% and 18%, respectively). Likewise, cells transfected with the Asp123Tyr mutation gave rise to low
intracellular (40%) and extracellular (4%) FVII antigen levels. In conditioned media, FVII procoagulant
activity was accordingly reduced (10% and <1%,
respectively). The present findings suggest that the
two naturally occurring missense mutations identified within the second EGF-like domain severely
affect FVII mRNA and protein handling impairing the
correct folding of FVII.

CO-053
MOLECULAR EVALUATION OF A NATURALLY OCCURRING
MUTATION ON FACTOR X GENE (GLY222ASP) CAUSING SEVERE
FX DEFICIENCY
Menegatti M, Mannucci PM, Peyvandi F
Angelo Bianchi Bonomi Haemophilia and
Thrombosis Centre, Fondazione Luigi Villa, IRCCS
Maggiore Hospital and University of Milan, Italy
We investigated the mechanism responsible for
severe FX deficiency in four homozygous patients
with Turkish origin (two from North-West of Iran
and two from Turkey) with Gly222Asp mutation
located in the catalytic domain of FX gene. The
Gly222Asp mutation causes the replacement of a
tiny fully buried residue at the centre of a buried βstrand C (Gly) by a larger charged residue adjacent
to the catalytic triad (Asp). Although the introduction of this charged group may perturb the catalytic triad, it is more likely that the insertion of a
charged hydrophilic residue into the protein core will
disrupt its correct folding. A transient transfection
was performed in HEK 293 cell lines, using pCMV4
expression vectors containing either wild type
(FXWT) or mutant (FX222Asp) FX cDNAs. FX:Ag levels, measured by enzyme immunoassays, showed
impaired secretion of the mutant recombinant protein. A pulse-chase labelling experiment was performed using stably transfected HEK 293 cells. After
a 15 minutes pulse with [35S] methionine the
recombinant FXWT in conditioned media was at its
maximum at 60 minutes, while the FX222Asp
reached the maximal accumulation at 300 minutes,
confirming a ~5 hours delay in the secretion pathway. This alteration was also confirmed by immunohistochemistry analysis showing different patterns
of localization: staining of FXWT was mostly local-
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ized in the perinuclear area, suggesting that wildtype protein was localized primarily in the Golgi
apparatus, whereas FX222Asp was present diffusely
throughout the cytoplasm. In conclusion, we confirm that mutation Gly222Asp is associated with a
secretion pathway defect induced by a severe delay
in the secretion of the mutant recombinant protein
compared to the wild-type which leads probably to
an intracellular degradation of recombinant
FX222Asp protein, causing a severe FX deficiency.

CO-054
PERTURBATION OF THE PROTONATION EQUILIBRIA OF
CATALYTIC RESIDUES IN THE NATURAL THROMBIN MUTANT
WITH DELETION OF LYS9 IN THE α-CHAIN

De Cristofaro R,* Akhavan S,°§ Peyvandi F, Palla R,°
Mannucci PM°
*Hemostasis Research Centre, Institute of Internal
Medicine and Geriatrics, Catholic University School
of Medicine, Rome, Italy; ° Angelo Bianchi Bonomi
Hemophilia and Thrombosis Center, and Fondazione
Luigi Villa, IRCCS Maggiore Hospital University of
Milan, Italy; §INSERM Unité 428, Faculté de Pharmacie, Paris, France
In two unrelated hemorrhagic patients a homozygous mutation causing a deletion of one of the two
contiguous K9/K10 residues in the A-chain of athrombin (DK9)was recently identified. In vitro
expression analysis allowed to clarify the role of the
deletion of K9 or 10 in the thrombin function. The
kcat/Km value of the hydrolysis by DK9 of the synthetic substrate Phe-Pip-Arg-pNA and fibrinopeptide A was 18- and 60-fold lower, respectively, compared to WT. The sensitivity to sodium ion of DK9
was found significantly attenuated compared to the
WT form. DK9 has a very weak platelet activating
capacity, attributed to a severely defective PAR-1
interaction, while the GpIba binding was unaffected. Likewise, the interaction with Protein C was
severely impaired, whereas interaction with thrombomodulin had a normal Kd value. At variance with
these findings, binding to DK9 of one low affinity
(Basic Pancreatic Trypsin Inhibitor) and one high
affinity (a-NAPAP) thrombin inhibitor had a higher
affinity than in WT form, suggesting a better accommodation of these inhibitors into the catalytic pocket of DK9. A molecular dynamics simulation of the
DK9 thrombin in full explicit water solvent. provided support to the role of the A-chain in affecting
conformation and catalytic properties of the B-chain,
especially in some insertion loops of the enzyme,
such as the 60-loop, as well as in the geometry of the
catalytic triad residues. The perturbation of the catalytic site geometry was also investigated by mea-
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suring the pKa values of the ionizable groups affecting the catalytic cycle of the enzyme. Although protons globally affected the amidase activity of both
WT and DK9 thrombin in a similar way, the calculated values of the pKa values were found significantly different. His57 showed in fact in the free enzyme
a pKa value of 7.53 in the mutant, and 6.86 in WT
thrombin. Likewise, the pKa of the N-terminus group
in the mutant undergoes a moderate pKa increase
from 8.45 to 8.87 in the free enzyme and from 9.04
to 9.36 in the substrate-bound form, for WT and
mutant thrombin, respectively. The present findings
suggested that Lys9 deletion allosterically affected
the protonation equilibrium of the active site His57,
enhancing its affinity for protons and affecting the
catalytic cycle of the enzyme and its functional properties in vivo.
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INFLAMMATION & THROMBOSIS
CO-055
PLATELET MIGRATE IN LUNG TISSUE IN RESPONSE TO
ALLERGEN, IN A MODEL OF ALLERGIC INFLAMMATION IN MICE
Pitchford SC, Momi S,* Page C, Gresele P
Department of Internal Medicine. Section of
Internal and Cardiovascular Medicine, University of
Perugia. Italy; *Sackler Institute, King’s College,
London, UK
Platelets are necessary for airway wall remodeling
in a murine model of allergic inflammation, and are
recovered in the lavage fluid of allergen-sensitized
and -challenged animals, implying that platelets can
migrate into tissue. The chemotactic response of
platelets from allergen-sensitized mice was studied
in vitro and their presence in lung tissue in vivo. Male
C57BL/6 mice were immunised with ovalbumin
(OVA) and lungs removed for histology at various
time points. From other groups of immunized mice,
blood was collected by cardiac puncture and the
obtained platelet suspensions were placed in the top
wells of modified Boyden chambers, separated from
the bottom wells containing OVA or BSA (1 µg/mL)
by a 3 µm micropore filter, to study platelet migration in response to the sensitizing or an aspecific
allergen. Some platelet preparations were incubated in the presence of an antimouse IgE antibody
(R35-92) or control antibody. After incubation, the
filters were washed with saline and platelets
immunostained for the CD41 antigen (SantaCruz
Biotech). The number of platelets per field was
recorded at a depth of 0-249;m below the filter surface. 6 fields were counted for each filter using a
x25 objective. Data are expressed as means SEM
(platelets/m2). Significant migration occurred
through the filter with OVA sensitised PRP/ OVA
(bottom well) (384.4;40.5) compared to OVA sensitised PRP/ BSA (31.7;9.3 p<0.001) and Sham sensitised PRP/OVA (30.3;7.5 p<0.001). An anti IgE antibody induced platelet migration at concentrations
of 30µg/mL (OVA: 1752±148.6; Sham: 396.6±95, p
p<0.001). Immunostaining of lung sections from
aerosol-challenged mice revealed a significant presence of platelets emigrating at a distance of 200 m
from blood vessels in OVA mice (408.8 58.2
plts/mm2) compared to sham mice (99.2 2.4
plts/mm2) 30 hours post exposure (p<0.001). This
demonstrates that platelets migrate towards an
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inflammatory stimulus in vivo and in vitro, a phenomenon probably related to the interaction of IgE
with platelets.

CO-056
4G/5G POLYMORPHISM OF PAI-1 GENE AS A RISK FACTOR FOR
THE DEVELOPMENT OF IgE-MEDIATED ASTHMA
Pampuch A,*° Di Castelnuovo A,* Kowal K,°
Bodzenta-Lukaszyk A,° Donati MB,* Iacoviello L*
*Center for High Technology Research and
Education in Biomedical Sciences,Catholic
University, Campobasso, Italy and °Department of
Allergology and Internal Medicine, Bialystok, Poland
Background. Bronchial asthma is a complex disease involving genetic an environmental risk. The
inflammatory process observed in the course of
bronchial asthma may affect the fibrynolysis system.
Plasminogen activator inhibitor-1 (PAI-1) plays an
essential role in tissue remodeling and regulation of
the fibrynolytic pathway. PAI-1 gene is an important
factor in the regulation of plasma levels of PAI-1 in
response to different stimuli and can be considered
as a candidate in the genetic predisposition to develop asthma. Aims. In the present study we investigated whether the risk of asthma could be genetically determined by PAI-1 polymorhism and PAI-1
genotypes relationships with PAI-1 antigen and IgE
levels. Methods. This study was performed in 127
house dust mite sensitive allergic asthmatics, 73
allergic rhinitis patients. Control group consisted of
89 healthy nonatopic subjects. PAI-1 genotype was
determined by an allele specific PCR. Plasma PAI-1
antigen, total IgE and specific IgE concentration were
evaluated using ELISA and UniCap system respectivly. Bronchial challenge tests with histamine and Dermatphagoides pteronyssinus(Dp) allergen were performed according to the methods of Ryan and Cockroft respectively. Results. The frequency of 4G allele
was significantly higher in allergic asthma patients
(0.688 95%CI 0.62-0.75) than in healthy controls
(0.55 95%CI 0.477-0.623; p = 0.003) and in allergic
rhinitis patients (0.554 95% CI 0.474-0.635; p =
0.007). In univariate analysis, PAI-1 polymorphism
was associated with an increased risk of asthma;
odds ratio (OR) for 4G/5G genotype compared with
the 5G/5G was 1.8 (95%CI 0.77-4.19), while comparison between 5G/5G and 4G/4G genotypes
showed an OR of 2.55 (95%CI 1.10-5.93). After
adjustment for sex and age, the association was even
stronger [(OR for 4G/5G (2.59; 1.03-6.50) and for
4G/4G (2.80; 1.13-6.98)]. IgE levels were associated
with PAI-1 genotype in cases. Indeed, cases carrying
the genotype 4G/4G showed significantly higher levels of IgE (547.1±341 kU/L) than 5G/5G homozy-
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gotes (318.9±310.5 kU/L; p = 0.0128) Preliminary
data on PAI-1 antigen show that in both controls
and cases, 4G/4G genotype was associated with
higher levels of PAI-1. Both nonspecific bronchial
reactivity in response to histamine challenge and
specific bronchial reactivity in response to Dp challenge were higher in homozygotes for 4G/4G allele
than in homozygos for 5G/5G allele. Morning plasma PAI-1 concentration correlated significantly with
PC20(r=-0,3913; p=0,0001) and with total serum
IgE(r=0,3037; p=0,0018). In patients challenged with
Dp allergen significant increase in plasma PAI-1 antigen concentration was seen at EAR, which continued
to be increased even 24 hours after the challenge in
those who developed a LAR. Conclusion. The results
obtained in this study support the hypothesis that
the 4G/4G PAI-1 genotype is associated with an
increased risk of allergic asthma and bronchial
hyperreactivity.

CO-057
PPAR α AND γ ACTIVATORS DIFFERENTLY AFFECT THE
INFLAMMATORY RESPONSE BY HUMAN VASCULAR
ENDOTHELIUM. POSSIBLE ANTI-ANGIOGENIC EFFECTS OF
ROSIGLITAZONE
Massaro M,#*Scoditti E,* Zampolli A,*
Carluccio MA,* Storelli C,# Distante A,*
De Caterina R°*
#University of Lecce, Lecce, Italy, *C.N.R. Institute of
Clinical Physiology, Pisa and Lecce, Italy,
°d’ Annunzio University, Chieti, Italy
Peroxisome proliferator-activated receptors (PPARα and γ) are highly expressed in the atherosclerotic intima, and likely involved in inflammation, cellular proliferation and differentiation. Both PPARs may
regulate the expression of cyclooxygenase(COX)-2,
which was found increased in atherosclerotic lesions,
colocalizing with matrix metalloproteinase(MMP)-9
in the endothelium of vasa vasorum, thus probably
favoring plaque neo-vascularization, progression and
instability. Because of the involvement of a prostaglandin (PG)E/cAMP-dependent pathway in MMP9 activation, we investigated the effects of the
PPARgamma agonist rosiglitazone (0.1-50 mmol/L
and of the PPARα agonist clofibrate (1-500 mmol/L),
on the stimulated expression of COX-2 and MMP-9
protein and activity in human umbilical vein
endothelial cells (HUVEC) stimulated by phorbol
myristate acetate (PMA). Results. In the absence of
any toxicity, rosiglitazone, at ⁄10 mmol/L, but not
clofibrate, significantly (*p<0.01) reduced COX-2
expression inducing by PMA without affecting the
constitutive expression of COX-1. Results for COX-2
protein at Western blot densitometry are shown in
haematologica vol. 89(suppl. n. 8):september 2004
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the Table, as% of stimulated controls (PMA). The
inhibitory effect by rosiglitazone was completely
reverted by the PPARγ antagonist bisphenol A diglycydil ether (BADGE; 50 mmol/L) which, in the same
experimental conditions, did not affect the PMAmediated induction of COX-2. In parallel, only rosiglitazone reduced the release of MMP-9 without affecting the activity of other MMPs investigated (MMP-1
and 2 and 3) at gelatin zimography and enzyme
immunoassay. Rosiglitazone reduces the induced
expression of COX-2 as well as the stimulated release
of MMP-9 in HUVEC. This effect occurs through a
PPARγ-dependent mechanism since it is completely
reverted in the presence of BADGE. These antiinflammatory and anti-angiogenic effects may contribute to vasculoprotection by PPARγ agonists in
vivo.

CO-058
PREVALENCE OF INFLAMMATORY GENE POLYMORPHISMS IN
NONVALVULAR ATRIAL FIBRILLATION PATIENTS
Gori AM, Gensini F,# Cecchi E, Innocenti D, Poli D,°
Sticchi E,# Michelucci A, Padeletti L, Porciani MC,
Prisco D, Abbate R, Gensini GF
Department of Medical and Surgical Critical Area,
University of Florence; °Dipartimento Cardiologico
e dei Vasi, Azienda Ospedaliera Universitaria, Florence; #Department of Clinical Pathophysiology,
University of Florence, Italy
Nonvalvular atrial fibrillation (NVAF) is the most
common arrhythmia in clinical practice and is a
potential cause of thromboembolic events. Recently, the involvement of inflammatory processes in
NVAF has been suggested, but no data are available
on genetic polymorphisms of the inflammatory
markers in NVAF. We investigated the prevalence of
C-Reactive Protein (CRP) 1059G/C polymorphism,
Interleukin 6 (IL-6) -174G/C promoter polymorphism,
and Interleukin 1β (IL-1β) -511 C/T promoter polymorphism in 195 patients with AF (mean age 73±8;
107 males and 88 females) and in 390 apparently
healthy subjects. One hundred and six NVAF patients
had history of ischemic event(s): ischemic stroke
(n=67), and transient ischemic attack (TIA) (n=39). In
89 NVAF patients no history of arterial ischemia was
registered. CRP 1059G/C, IL-6 -174G/C and IL-1β 511 C/T polymorphisms were analyzed by PCR and by
microarray technology using electronic chip (Nanogen technology). Both in patients with NVAF and in
control subjects the analyzed genotype distributions
were in Hardy-Weinberg equilibrium. The analysis of
CRP 1059G/C and IL-6 -174G/C polymorphisms
showed no significant differences in genotype distribution between NVAF patients and control subhaematologica vol. 89(suppl. n. 8):september 2004

jects. The prevalence of IL-1Beta -511 TT and CT
genotypes in NVAF patients was lower (62.0%) but
not significantly (p=0.051) different than that found
in control subjects (69.2%). No significance differences in genotype distribution of CRP 1059G/C, IL-6
-174 G/C and IL-1β -511 C/T polymorphisms
between NVAF patients with history of ischemic
events and NVAF patients without history of arterial ischemia were observed. Similarly, the genotype
distribution of the inflammatory gene polymorphisms did not differ between patients with chronic (n=142) or paroxysmal (n=53) NVAF. The percentage of AF patients with more than two rare variants
of inflammatory genes was significantly (p<0.05)
lower (44.6%) than that found in control subjects
(55.2%). In conclusion, our data showed a trend
towards a significant difference in genotype distribution of the IL-1β polymorphism in relation to AF.
This work was supported by a grant from Ministero
dell’Istruzione, dell’Università e della Ricerca.

CO-059
THE ENDOTHELIAL PROTEIN C RECEPTOR AND
THROMBOMODULIN IN INFLAMMATORY BOWEL DISEASE
Faioni EM,* Ferrero S,° Fontana G,* Biguzzi E,4
Franchi F,4 Saibeni S,5 Vecchi M,5 Gianelli U,2
Bosari S,° Ciulla M,3 Cattaneo M*
*Unità di Ematologia e Trombosi; °Unità di
Anatomia Patologica; 3DMCO e Az. Ospedaliera
San Paolo; Laboratorio di Informatica Clinica e
Imaging Cardiovascolare; 4Centro Emofilia e
Trombosi Angelo Bianchi Bonomi; 5Divisione di
Gastroenterologia ed Epatologia, Ospedale Maggiore Policlinico e Università degli Studi di Milano,
Italy
IBD (Crohn’s disease, CD and ulcerative colitis, UC)
arise from a derangement of the immune response of
the intestinal mucosa to foreign antigens. Thrombosis of the mucosal vessels is considered a pathogenic
mechanism of IBD. The endothelial protein C receptor (EPCR) and thrombomodulin (TM) are expressed by
endothelial cells and contribute to protein C activation. Activated protein C in turn dampens thrombin
generation and inflammation. Aims of the study were
to establish if downregulation of EPCR and/or TM
occurs in IBD mucosa compared to normal and to correlate changes with the phases and type of IBD. We
collected specimens of intestinal mucosa from 38
patients with CD, 36 with CU and 38 controls without IBD (intestinal sections of peritumoral areas).
EPCR in control samples was expressed on the
endothelium lining the vessels of the mucosa and submucosa and also on dendritic cells clustered around
the intestinal glands (immunohistochemistry). In UC
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and CD, EPCR staining was less intense on the
endothelium and the dendritic cells expressing EPCR
were less numerous. TM was present on the endothelium of the vessels only, and the intensity of colouring was lower in IBD than in controls. Immunofluorescence detected 23.8±10.4 CD21+/EPCR+ dendritic
cells per high power field in controls, 12.0±3.6
(p=0.03) in UC and 19.0±5.6 in CD. IBD had lower levels of EPCR mRNA (RT-PCR) and higher levels of soluble receptors than controls. In conclusion, since EPCR
expression is present on dendritic CD21-positive cells
in normal intestinal mucosa which are decreased in
IBD, we hypothesize that EPCR might have a role in
modulating innate immune responses in the intestine. Downregulation at the protein and mRNA level
of EPCR and TM in the vessels of IBD mucosa may
predispose to thrombosis, contributing to mucosal
ischemia.

CO-060
RISK FACTORS FOR THROMBOSIS IN PATIENTS WITH THE
NEPHROTIC SYNDROME
Podda GM,2 Lussana F,1 Moroni G,3 Zighetti Ml,1-2
Faioni EM,1 Ponticelli C,3 Cattaneo M1
1Unità di Ematologia e Trombosi, Ospedale San Paolo, DMCO, Università di Milano; 2Centro
Emofilia e Trombosi Angelo Bianchi Bonomi IRCCS
Ospedale Maggiore, Departimento di Medicina
Interna, Università di Milano; 3Divisione di
Nefrologia Ospedale Maggiore IRCCS, Milan, Italy
Arterial and venous thrombosis are frequent complications in patients with the nephrotic syndrome
(NS). Although some abnormalities of the hemostatic system have been described, the causes for the
high thrombotic risk in these patients are still
unclear. We investigated the prevalence of some
well-established thrombosis risk factors in patients
with NS. We enrolled 84 patients with NS and 84
age- and gender-matched healthy subjects. The following variables were investigated: plasma levels of
total homocysteine (tHcy), protein C, protein S,
antithrombin, fibrinogen, factor VIII, vitamin B6 and
serum levels of creatinine, albumin, folate, vitamin
B12, cholesterol; anticoagulant response to activated protein C (APC); glomerular filtration rate (GFR).
tHcy, creatinine, factor VIII, fibrinogen, protein C,
protein S, cholesterol were significantly higher, while
the anticoagulant response to APC, GFR, serum
folates, albumin and plasma vitamin B6 were significantly lower in NS patients than in controls. In NS
patients, the anticoagulant response to APC was correlated with factor VIII levels, while tHcy correlated
negatively with GFR, albumin and folate. In order to
rule out the influence of renal insufficiency on the
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studied parameters, we restricted our analysis to
subjects with normal GFR (&#8805; 75ml/min): in
this subgroup of subjects, vitamin B6 and folate levels were significantly lower and factor VIII, fibrinogen, protein C, cholesterol, triglycerides levels higher in NS patients (n=23) than in controls (n=62).
Therefore, in agreement with previous reports, we
found that several thrombosis risk factors are commonly found in patients with NS. Some of them are
independent of renal insufficiency, which is a common complication of NS. Among them, low plasma
levels of vitamin B6 have recently been shown to be
associated with a heightened risk for both arterial
and venous thrombosis.

CO-061
MARKERS OF INFLAMMATION, D-DIMER AND RECURRENCES
AFTER A FIRST EPISODE OF VENOUS THROMBOEMBOLISM
Cosmi B, Legnani C, Guazzaloca G, Pili C, Conti E,
Palareti G
Dept. of Angiology & Blood Coagulation “Marino
Golinelli”, University Hospital S. Orsola-Malpighi,
Bologna, Italy
Introduction: D-Dimer (D-d) has been shown to
have a high negative predictive value for recurrence
after oral anticoagulant therapy (OAT) withdrawal
for a first episode of venous thromboembolism (VTE).
Elevated D-d may express a chronic hypercoagulable
state induced by mediators of inflammation such as
cytokines. Aim of the study: to determine whether
markers of inflammation are increased in patients
with recurrent VTE and whether they correlate with
D-d after OAT withdrawal for a first episode of VTE.
Materials and methods: Symptomatic outpatients
with a first episode of venous thromboembolism
(deep vein thrombosis of the lower limbs DVT and/ or
pulmonary embolism-PE) were prospectively followed-up after withdrawal of OAT. Plasma concentrations of interleukin 6 (IL-6), interleukin 8 (IL-8),
monocyte chemotactic protein 1 (MCP-1), C-reactive
protein (C-RP) (Turbiquant, Dade Behring, Milan
Italy) and D-d (Vidas D-Dimer, BioMerieux, Rome,
Italy) were measured at the time of OAT withdrawal (T0) and 3 months afterwards (T3). IL-6, IL-8 and
MCP-1 were measured with commercial ELISA methods. Recurrent events were diagnosed in case of
symptoms of DVT or PE by objective methods during
a 2-year follow-up. Results: 207 patients were
included in the study (M/F 109/98; mean age:66; age
range:23-93). Total follow-up was 240 patient/years.
Recurrent events were recorded in 14 patients (7%).
IL-8 and MCP-1 did not differ significantly either at
T0 or T3 between patients with a recurrence and
patients without recurrence. D-d, IL-6 and C-RP levhaematologica vol. 89(suppl. n. 8):september 2004
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els increased significantly at T3 when compared to
T0 in patients with recurrences when compared to
patients without recurrences. C-RP and IL-6 correlated significantly with D-D at T3 in patients who
experienced a recurrent event (r = 0.50). Conclusions: Our data indicate that C-RP and IL-6 correlate
with increased D-Dimer levels and may be a risk factors for recurrence after a first episode of VTE.
SISET Prize

CO-062
INCREASED SOLUBLE CD40 LIGAND LEVELS IN CYSTIC
FIBROSIS
Falco A,* Romano M,* Iapichino L, Collura M,
Davì G*
*Center of Excellence on Aging, University of Chieti
"G. d' Annunzio", Chieti; Cystic Fibrosis Center, Di
Cristina Hospital, Palermo, Italy
Chronic inflammation represents a key pathogenetic event in the progression of lung disease in
cystic fibrosis (CF). To identify novel mechanisms of
the inflammatory reaction in CF and analyze its relation with coagulative activation, we carried out a
cross-sectional study to evaluate circulating levels of
the inflammatory mediators soluble (s) CD40L, Creactive protein (CRP), interleukin (IL)-1β, the coagulation markers activated factor VII (FVIIa) and prothrombin fragment (F) 1+2, as well as urinary 11dehydro-thromboxane (TX)B2, an index of in vivo
platelet activation, in 34 CF patients and 34 matched
healthy subjects. We observed that CF patients displayed significantly increased circulating levels of
sCD40L compared to controls [2.8 (0.4-15.6) vs 1.1
(0.2-2.7) ng/mL, p = 0.0003]. sCD40L levels inversely
correlated with forced expiratory volume at 1 second
(FEV1) (ρ= -0.788, p = 0.0001), whereas it directly
correlated with CRP and IL-1β levels (ρ =0.621, p
=0.0004; and ρ = 0.745, p = 0.0001, respectively),
which were also elevated in CF patients. CF patients
had also enhanced levels of FVIIa and F1+2 compared
to controls [39.2 (22.6-69.8) vs 22.3 (16.2-32.4)
mU/mL, p = 0.0001; 0.60 (0.30-1.80) vs 0.17 (0.100.40) nmol/L, p = 0.0001, respectively]. A direct correlation was observed between sCD40L and both plasma FVIIa (rho = 0.691, p = 0.0001) and F1+2 (rho =
0.545, P = 0.0017) as well as between sCD40L and urinary 11-dehydro-TXB2 (rho = 0.433, p = 0.0129). Our
findings suggest that in CF patients, sCD40L could
represent a biochemical link between the inflammatory state, and endothelial damage and coagulative
activation, leading to progressive impairment of pulmonary function.
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PLATELET FUNCTION INHIBITORS
CO-063
DETECTION OF A CRITICAL DEGREE OF PLATELET
TXA2- PRODUCTION CAPACITY BY THE PFA100 IN
ASPIRIN-TREATED SUBJECTS: POSSIBLE RELEVANCE FOR
THE MONITORING OF ASPIRIN RESISTANCE
Leone M, Mezzasoma AM, Gresele P
Department of Internal Medicine, Section of
Internal and Cardiovascular Medicine University
of Perugia, Italy
Aspirin resistance is attracting considerable attention for its potential role in recurrent ischemic events
under aspirin treatment. While the definition of
aspirin resistance is controversial, a widely held view
is that persistent production of platelet TxA2 is a
hallmark of aspirin resistance. Early pharmacologic
studies have shown that ex vivo platelet TxA2 production capacity must be reduced by aspirin by
~95% in order to exert in vivo antithrombotic effects
(Reilly IA et al. Blood. 1987). Reliable methods to
assess platelet thromboxane production (such as
radioimmunoassay of serum TxB2 or the measurement of urinary Tx A2 metabolites) are cumbersome
and time-consuming. The Platelet Function Analyser
100 (PFA100) can detect aspirin effects, but no systematic data exist on the degree of inhibition of
platelet TxA2 capacity that it can detect. Aim of our
study was to assess the threshold level of platelet
TxA2 inhibition in vitro and ex vivo which can reliably be detected by the PFA100. In vitro, citrated
human whole blood samples were incubated with
increasing doses of the COX-1 inhibitors indomethacin, indobufen and aspirin and tested in the
PFA100 (CEPI cartridges) and for thrombin-induced
maximal TxB2 formation (by RIA). In vivo, two groups
of healthy volunteers (four each) were treated with
aspirin at either 25 mg or 300 mg once a day for 5
days and blood samples were taken at baseline and
then daily, 1 hour after morning aspirin intake, up to
day 5; serum TxB2 and PFA100 were assessed. In vitro, all the tested COX-inhibitors reduced dose dependently TxB2 formation, and the PFA100 CEPI was
prolonged to ⁄ 300 sec only when, and each time
that, platelet TxB2 production capacity was suppressed by ⁄97%. Ex vivo, only when a ⁄97% inhibition of serum TxB2 was reached, prolongation to
⁄300 sec of PFA100 was detected in all the volunteers
tested. In conclusion, the PFA100 may theoretically

XVIII Congress of the Italian Society for Hemostasis and Thrombosis Research, Rome, Sept. 30-Oct. 3, 2004

be used for the rapid detection of adequate in vivo
inhibition of platelet TxA2 by aspirin. Only prospective randomised trials correlating PFA100 results
with long-term incidence of events, on one hand,
and the evaluation of whether PFA100-based adjustment of aspirin dosage affects the rate of success of
treatment, on the other, can validate the use of
PFA100 for the detection of aspirin resistance.

CO-064
COLLAGEN-INDUCED PLATELET THROMBOXANE A2
PRODUCTION IN PATIENTS CHRONICALLY TREATED WITH
ASPIRIN
Pulcinelli FM, Riondino S, Celestini A, Pignatelli P,
Trifirò E, Di Renzo L, Violi F
Dipartimento di Medicina Sperimentale e Patologia,
Università degli Studi di Roma "La Sapienza", Italy
A certain number of patients chronically treated
with aspirin shows a reduced sensitivity to its
antiplatelet effect. Aim of the present study was to
verify whether such a reduced sensitivity depends
on a persistent thromboxane A2 (TxA2) formation
and whether this production is caused by an incomplete inhibition of cyclooxygenase (COX)-1, or by the
presence of COX-2. We enrolled 196 patients taking
aspirin (100-330 mg/day) in whom collagen-induced
platelet aggregation and thromboxane A2 production were measured. In a subgroup of 96 patients
platelet aggregation and TxA2 production were also
investigated after in vitro treatment with a TxA2
receptor antagonist (13-Azaprostanoic acid), aspirin
or a COX-2 inhibitor (NS-398). Results: Patients were
divided into quartiles defined by the distribution of
the TxA2 values. Platelet still produced TxA2 in
response to collagen (128.7±21.6 pg/108 cells); TxA2
production is significantly correlated with platelet
aggregation (Spearman correlation coefficient
=0.44; p<0.0001). Patients in the highest quartile of
TxA2 showed higher platelet response to collagen
(p<0.0001) as compared to those in the lowest quartile. The in vitro studies demonstrated that the
antagonist of the TxA2 receptor (13-Azaprostanoic
acid) significantly inhibited collagen-induced
platelet aggregation without affecting TxA2 production; aspirin and NS-398 caused a significant
reduction of platelet TxA2 production (77.1±14.8
pg/108 cells and 95.3±15.8 pg/108 cells, respectively
vs. 141.2±19.1 pg/108 cells, p<0.001). The combined
use of aspirin and NS-398 caused the highest inhibition (90.5%) of TxA2 formation (23.4±3.3 pg/108
cells). In patients chronically treated with aspirin
platelet production of TxA2 may persist and account
for enhanced platelet aggregation. Ineffective inhibition of COX-1 and enhanced activity of COX-2
seem to be implicated in persistent TxA2 production.
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CO-065
PLATELETS EXPRESS SURFACE CD40L UPON INTERACTION
WITH DAMAGED VESSEL WALL IN VIVO IN HUMANS: EFFECTS
OF ASPIRIN INTAKE
Giannini S, Rossi R, Falcinelli E, Gresele P
Department of Internal Medicine, Section of
Internal and Cardiovascular Medicine, University of
Perugia, Italy
Platelets activated in vitro express surface CD40L
and release its soluble fragment sCD40L. CD40L
induces endothelial cell activation and this is considered a mechanism of platelet-dependent atherothrombosis. However, few studies have directly
demonstrated an increased expression of CD40L on
platelets in conditions of in vivo platelet activation
in humans, and no data are available on its relevance
for endothelial activation. Our aim was to evaluate
if platelets activated in vivo at a localized site of vascular iniury express membrane bound CD40L, if this
expression is sufficient to activate endothelial cells
and if it is inhibited by aspirin. Template bleeding
time was performed in healthy volunteers and the
blood emerging was collected at one minute intervals and examined by flow cytometry for platelet Pselectin and CD40L expression. sCD40L was measured by ELISA. Platelet-induced endothelial cell
activation was assessed by determining IL-8 secretion by HUVEC (ELISA) after incubation with thrombin-activated platelets. In five volunteers shed blood
was analysed before and one hour after the ingestion of 500mg aspirin. Platelets in the bleeding time
blood express CD40L; the expression increases in a
time dependent way (p<0.01 vs basal starting from
the second minute), compatible with ongoing
platelet activation; sCD40L is higher in shed blood
than in venous blood. The degree of platelet CD40L
expression in vivo (349% increase over basal) is sufficient to induce HUVEC activation. In fact in vitro,
activated platelets expressing CD40L to a level similar to that reached in shed blood, induced IL-8 secretion by HUVEC. Aspirin intake did not inhibit in vivo
platelet CD40L expression, while it reduced platelet
P-selectin expression (-59%, p<0.05). In conclusion,
platelets express surface CD40L upon activation in
vivo in humans to an extent sufficient to provoke
inflammatory reactions on endothelium and aspirin
does not inhibit it. Platelet CD40L may play an
important role in atherothrombosis and may represent one mechanism of aspirin resistance.
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CO-066
NITROPRAVASTATIN (NCX 6550), A NITRIC OXIDE-RELEASING
STATIN WITH POTENT ANTIPLATELET/ANTITHROMBOTIC
ACTIVITY

CO-067
INHIBITION OF PLATELET-LEUKOCYTE INTERACTIONS: A NEW
ANTI-ATHEROTHROMBOTIC EFFECT OF CLOPIDOGREL

Momi S,1 Rossiello MR,2 Guglielmini G,1
Caracchini R,1 Monopoli A,3 Ongini E,3 Semeraro N,2
Colucci M,2 Gresele P1
1Department of Internal Medicine, Sect. of Internal
and Cardiovascular Medicine, University of Perugia,
Perugia; 2Department of Biomedical Sciences, Sect.
of General Pathology, University of Bari, Bari; 3NicOx
Research Institute, Milan, Italy

Evangelista V,* Manarini S,* Dell’ Elba G,*
Napoleone E,° Di Santo A,° Martelli N,* Rossi C,^
Savi P,# Lorenzet R°
*Laboratory of Vascular Biology and Pharmacology,
°“Antonio Taticchi” Unit of Cellular and Molecular
Biology of Coagulation, ^Animal Care Unit,
Consorzio Mario Negri Sud, Santa Maria Imbaro,
Italy. #Cardiovascular/Thrombosis Research Department, Sanofi-Synthélabo, Toulouse, France

Statins decrease ischemic cardiovascular events
both in hypercholesterolemic and normocholesterolemic subjects but with a slow onset of action.
Recently a new class of drugs combining a statin
with a NO-donating moiety has been described. Aim
of our study was to evaluate the in vitro and in vivo
effects of the novel NO-releasing pravastatin (NCX
6550) on a number of cellular functions relevant to
atherothrombosis. In vitro, NCX6550, but not pravastatin, inhibited dose-dependently: 1) U46619induced human platelet aggregation in buffer and
plasma; 2) collagen-stimulated platelet P-selectin
expression in human whole blood; 3) platelet adhesion to collagen-coated coverslips under high wall
shear rate conditions. These effects were associated
with an enhancement of intraplatelet cGMP and
were abolished by the guanylyl cyclase inhibitor ODQ
(10uM). NCX6550 also inhibited dose-dependently
tissue factor (TF) expression in human blood
mononuclear cells exposed to LPS or PMA (85% inhibition at 50 µM) as assessed by TF antigen and activity determinations and by RT-PCR. However, the inhibition of TF by NCX6550 was not influenced by ODQ
nor by mevalonolactone (400 uM) or geranyl-geranyl-pyrophosphate (5 uM). Neither pravastatin nor
a NO-donor (SNP, 10 uM) reduced TF expression
under our experimental conditions. Treatment with
NCX6550 (48 mg/kg i.p.), but not with equimolar
pravastatin, significantly reduced mortality (from
80% to 37%, p <0.05), platelet consumption, and
lung vessel occlusion (from 86±20% to 72±32%,
p<0.05) in mice injected with collagen plus epinephrine. Moreover, NCX6550 treatment inhibited
the clot promoting activity of spleen mononuclear
cells (p<0.001) and peritoneal macrophages (p<0.02)
induced by LPS (2 mg/kg)-challenge while pravastatin was ineffective. Our results show that a novel
NO-donating statin, NCX6550, exerts antiplatelet
and antithrombotic effects both in vitro and in vivo
and may represent an interesting new antiatherothrombotic treatment for patients with acute
coronary syndromes.

Clopidogrel, through its active metabolite, blocks
P2Y12, the ADP receptor that mediates an important platelet activation-amplification loop. We
investigated whether this effect results in a reduced
capacity of platelets to adhere and promote proatherothrombotic functions in polymorphonuclear
leukocytes (PMN) and in monocytes. The effect of
clopidogrel on platelet-PMN adhesion and on production of reactive oxigen species (ROS) in PMN was
studied ex vivo, using cells from mice untreated or
treated with the drug. Moreover the ability of the
active metabolite of clopidogrel to inhibit plateletdependent ROS production by PMN and tissue factor (TF) expression in monocytes was investigated in
vitro on human cells. Treatment with clopidogrel
abolished or significantly reduced platelet aggregation and P-selectin expression triggered by ADP or
thrombin, respectively. Adhesion of platelets and
PMN from clopidogrel-treated mice, was abolished
after stimulation with ADP and was significantly
reduced after thrombin. Treatment of human
platelets with the active metabolite of clopidogrel, in
vitro, resulted in a profound inhibition of both
platelet P-selectin expression and platelet-PMN
adhesion induced by ADP or thrombin. Coincubation
of PMN and platelets from clopidogrel-treated mice
resulted in a reduced production of ROS, triggered by
either thrombin or fMLP, as compared to ROS production in mixed cell suspensions from control animals. Similarly, treatment of platelets with the active
metabolite, in vitro, resulted in a reduced production of ROS in mixed human cell suspensions. The
combination of mononuclear cells with platelets pretreated with the active metabolite resulted in a significant reduction of TF activity triggered by LPS
alone or in combination with TRAP. Conclusion:
Clopidogrel reduces platelet-dependent up-regulation of atherothrombotic functions, such as stimulation of ROS and TF, in leukocytes. Through these
effects clopidogrel may reduce acute thrombus formation as well as the inflammatory reaction that
underlies the chronic process of atherosclerosis.
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CO-068
STUDY OF THE SPECIFICITY OF THE NOVEL SURAMIN
ANALOGUE (NF449) AS A P2X1 RECEPTOR ANTAGONIST

CO-069
ANTIAGGREGATORY ACTIVITY IN HUMAN PLATELETS OF
POTENT ANTAGONISTS OF THE P2Y1 RECEPTOR

Zighetti ML,1,2 Ullmann H,3 Lecchi A,2 Meis S,3
Kassack MU,3 Cattaneo M1
1Unità di Ematologia e Trombosi, Ospedale San Paolo, Dipartimento di Medicina Chirurgia e Odontoiatria, Università di Milano; 2Centro Emofilia e Trombosi Angelo Bianchi Bonomi, IRCCS Ospedale Maggiore, Dipartimento di Medicina Interna, Università
di Milano; 3Pharmaceutical Institute, University of
Bonn, Germany

Cattaneo M,*° Lecchi A,° Ohno M,# Joshi BV,#
Besada P,# Tchilibon S,# Lombardi R,°
Bischofberger N,§ Harden TK,+ Jacobson KAC
*Hematology and Thrombosis Unit, Ospedale San
Paolo, DMCO-University of Milan, Italy. °Hemophilia
and Thrombosis Center, Dept. of Internal Medicine,
IRCCS Ospedale Maggiore, University of Milan;
#Molecular Recognition Section, Laboratory of
Bioorganic Chemistry, NIDDK, National Institutes of
Health, Bethesda, MD, USA, §Gilead Sciences, Foster
City, CA USA, and +Department of Pharmacology,
University of North Carolina, School of Medicine,
Chapel Hill, North Carolina, USA

It has been shown that P2X1 plays an important
role in platelet aggregation and platelet thrombus
formation under high shear conditions, making it an
attractive molecular target for antithrombotic intervention. In this study, we further characterized a
novel suramin analogue, 4,4,4 (carbonylbis(imino5,1,3-benzenetriyl-bis(carbonylimino)))tetrakis-benzene-1,3-disulfonic acid (NF449), a compound of
proven antagonistic activity (IC50=0.05 nM) on P2X1
recombinantly expressed in Xenopus oocytes. Study
#1. NF 449 was examined at P2Y1, P2Y2, and P2Y11
receptors recombinantly expressed in 1321N1 astrocytoma cells using as agonists 2-methylthio-ADP for
P2Y1, UTP for P2Y2, and ATPgS for P2Y11, respectively. The effect of NF449 on these receptors was
estimated by measuring the inhibition of agonistinduced increase in intracellular Ca2+. NF449 had no
effect at P2Y1 and P2Y2 up to a concentration of 3.2
mM. P2Y11 receptors were inhibited by NF449 with
an IC50 of ~180 µM. Study #2. The effect of NF449
on platelet function was studied in normal human
platelet-rich plasma (PRP) anticoagulated with
PPACK, in the presence of apyrase (0.5 U/mL), to prevent P2X1 desensitization. Inhibition of the P2X1dependent platelet shape change induced by 1 and
10 µM α,β,methylene-ATP was complete at NF449
concentrations of 10-5M and 10-4M, respectively.
Only at the highest concentration tested (10-4M),
NF449 partially inhibited ADP (1-10 µM)-induced
platelet aggregation, but had no effects on ADPinduced shape change or adnylyl cyclase inhibition.
P2X1 desensitization with α,β,methylene-ATP had
no inhibitory effects on ADP-induced platelet
responses, indicating that the inhibitory effects of
NF449 on these platelet responses were not mediated by P2X1 inhibition. NF449 (10-5 and 10-4) partially inhibited collagen (2 µg/mL)-induced platelet
aggregation; similar effects were observed after
P2X1 desensitization with α,β,methylene-ATP. In
conclusion, NF449 proved a rather specific antagonist of P2X1 receptor recombinanlty expressed on
astrocytoma cells. Its activity was less specific in
platelets.

Activation of the P2Y1 nucleotide receptor in
platelets by ADP causes changes in shape and aggregation, mediated by activation of phospholipase C
(PLC). Recently, MRS2500 (2-iodo-N(e)6-methyl(N)-methanocarba-2’-deoxyadenosine-3’,5’-bisphosphate) was introduced as a highly potent and selective antagonist for this receptor. We have studied
the actions of MRS2500 in human platelets and
compared these effects with the effects of two
acyclic nucleotide analogues, a bisphosphate
MRS2298 and a bisphosphonate derivative MRS
2496, which act as P2Y1 receptor antagonists,
although less potently than MRS2500. Improved
synthetic methods for MRS2500 and MRS2496 were
devised. The bisphosphonate is predicted to be more
stable in general in biological systems than phosphate antagonists due to the non-hydrolyzable C-P
bond. MRS2500 inhibited the ADP-induced aggregation of human platelets with an IC50 value of 0.95
nM. MRS2298 and MRS2496 also both inhibited the
ADP-induced aggregation of human platelets with
IC50 values of 62.8 nM and 1.5 µM, respectively. A
similar order of potency was observed for the three
antagonists in binding to the recombinant human
P2Y1 receptor and in inhibition of ADP-induced
shape change and ADP-induced rise in intracellular
Ca2+. No substantial antagonism of the pathway
linked to the inhibition of cyclic AMP was observed
for the nucleotide derivatives, indicating no interaction of these three P2Y1 receptor antagonists with
the proaggregatory P2Y12 receptor, which is also
activated by ADP.
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CO-070
NORMAL FUNCTION OF THE PLATELET P2X1 RECEPTOR IN
PATIENTS WITH UNEXPLAINED BLEEDING DIATHESIS
Zighetti ML,1,2 Podda G,2 Lombardi R,2
Terranova L,1,2 Cattaneo M1
1Unità di Ematologia e Trombosi, Ospedale San
Paolo, Dipartimento di Medicina Chirurgia e Odontoiatria, Università di Milano; 2Centro Emofilia e
Trombosi Angelo Bianchi Bonomi, IRCCS Ospedale
Maggiore, Dipartimento di Medicina Interna,
Università di Milano, Italy
Platelets express the P2X1 receptor, a ligand-gated cation channel, which mediates a rapid ATPinduced Ca2+ influx. Due to the fast desensitizing
property of P2X1 and because platelet studies have
mainly been performed at low extracellular Ca2+ concentrations, only recently the important role of the
receptor in platelet function at high shear has been
unravelled. Due to the above-mentioned methodological problems, no systematic search for P2X1
defects has so far been performed in patients with
bleeding diathesis. We studied P2X1-dependent
platelet response in 3 groups of subjects: 1) 16
healthy subjects; 2) 39 consecutive patients with
bleeding diathesis and normal coagulation tests and
plasma von Willebrand factor levels, who had been
referred to our Center to be screened for platelet
function disorders; 3) 15 historical patients with
congenital bleeding diathesis, in whom no known
abnormalities of the hemostatic system had been
diagnosed. P2X1-dependent platelet shape change
stimulated by α,β-methylene-ATP in PPACK-anticoagulated platelet-rich plasma (PRP) was studied after
45 min incubation at 21°C with 0.5 U/mL apyrase,
added to restore P2X1 function after its desensitisation that occurred during the preparation of PRP. The
amplitude of shape change in platelets from healthy
volunteers induced by 1 and 10 µM α,β-methyleneATP was 9±4 and 6±1 mm, respectively. None of the
15 historical patients with bleeding diathesis of
unknown cause displayed an abnormal α,β-methylene-ATP induced platelet shape change. Of the 39
consecutive patients referred to be screened for
abnormalities of platelet function, 5 had Primary
Secretion Defects, 1 δ-Storage Pool Deficiency and
2 Glanzmann’s Thrombasthenia, but none of them
had an abnormal platelet response to α, β-methylene-ATP. In conclusion, none of our well characterized patients with bleeding diathesis displayed
abnormalities of the P2X1-dependent platelet shape
change induced by α,β-methylene-ATP, suggesting
that P2X1 defects are probably uncommon among
patients with bleeding diathesis.
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THROMBOPHILIA & GENETIC POLYMORPHISMS
SISET Prize

CO-071
THE FACTOR VIII ASP1241GLU POLYMORPHISM AND RISK OF
VENOUS THROMBOSIS
Scanavini D,* Legnani C,° Lunghi B,* Cini M,°
Mingozzi F,* Gatti S,* Grassilli S,* Palareti G,°
Bernardi F*
*Dipartimento di Biochimica e Biologia Molecolare,
Università di Ferrara; ° Dipartimento di Angiologia,
Unità di Ricerca Clinica sulla Trombofilia "Marino
Golinelli”, Ospedale Universitario S. OrsolaMalpighi, Bologna, Italy
Elevated levels of Factor VIII (FVIII) are a recognized risk factor for venous thrombosis. Although
substantial genetic heritability of FVIII levels has
been reported, no variation in the FVIII gene has been
associated with high FVIII levels. Moreover, in an animal model it has been shown that inhibition of FVIII offers protection from venous thromboembolism.
Recently the G allele of a common polymorphism in
the FVIII B domain (3951C/G, Asp1241Glu) was found
to be associated to lower FVIII activity in family studies. We investigated by MnlI restriction of exon 14
PCR products whether the Asp1241Glu polymorphism was associated with lower risk of venous
thrombosis in women. Unrelated cases (n=132,
median age: 36 y; range: 19-50 y) were randomly
selected among consecutive patients referred for
investigation of thrombophilic states after experiencing a single episode of deep venous thrombosis
of a lower limb during reproductive age. As controls
(n=132, median age: 36 y; range: 15-51 y), we
selected unrelated pre-menopausal healthy women
from the general population usually referred for
thrombophilic screening before pill treatment. The
FVIII:C was found to be significantly higher among
the thrombotic patients compared with the asymptomatic subjects both for CC (p<0.0001) and for CG
(p=0.03) genotypes. In the total population (n=264)
carriership of the G allele was associated with 18%
reduced (ANOVA, p=0.007) FVIII levels, but differences were significant (p=0.02) only among the
asymptomatic subjects. However, frequency of the
heterozygous genotype, predicting lower FVIII levels
and thus potentially conferring protection from
thrombosis, was not higher among controls (12.8%)
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compared with cases (16.6%), indicating that
the1241Glu allele does not reduce thrombotic risk.
This study suggests that in thrombotic disease the
FVIII-lowering effects of the 1241Glu allele are counterbalanced by extragenic and/or environmental
components with a major role in determining high
FVIII levels.
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APC concentrations with 10% Glc. In conclusion, no
potentially significant polymorphisms were identified in the glucosylceramide synthase gene (64%
screening completed). Glucosylceramide enhances
anticoagulant reactions in normal plasma in an APC
and concentration-dependent manner.
SISET Prize

CO-072
ROLE OF GLUCOSYLCERAMIDE IN ANTICOAGULANT REACTIONS CO-073
RISK OF OCCURRENCE OF DEEP VEIN THROMBOSIS
AND SEARCH FOR GLUCOSYLCERAMIDE SYNTHASE
AND PROTEIN Z DEFICIENCY
POLYMORPHISMS
Faioni EM,1 Fontana G,1 Carpani G,2 Cattaneo M1
1Unità di Ematologia e Trombosi-DMCO; 2Centro
Trasfusionale, Az. Ospedaliera San Paolo e
Università degli Studi di Milano, Italy
Low levels of circulating glucosylceramide, a
sphingolipid, have been associated with an increased
risk of venous thromboembolism. Lipid vesicles containing glucosylceramide sustain factor Va inactivation better than those without. The origin of circulating glucosylceramide is unknown. We searched
for polymorphisms in the gene that codes for the
enzyme catalyzing the conversion of ceramide to Glc,
glucosylceramide synthase, which might explain the
low glucosylceramide levels found in some individuals with thrombosis. Fifty patients with a previous
first venous thromboembolic event (median age 40,
range 18-68, 20 men and 30 women) for whom DNA
was available were subjected to glucosylceramide
synthase genetic screening. Nine exons and the
intron/exon boundaries of the Glc-syn gene were
amplified and sequenced. In parallel, we developed
an APTT kaolin-activated assay to test the effect of
liposomes containing different lipid mixtures in sustaining activated protein C (APC)-mediated anticoagulant reactions in plasma. Plasma from 5 normal
control individuals was pooled for the coagulation
studies. Liposomes containing 70% phospatydilcoline (PC), and either phosphatydilserine alone or
phosphatydilserine with variable concentrations of
glucosylceramide (5, 10, 20%) were prepared by mixing with octylglucoside followed by dialysis. Results.
Three intronic and 2 exonic, presumably neutral,
polymorphisms were identified in the exons and
introns of the glucosylceramide synthase gene.
Coagulation studies showed that the effect of glucosylceramide was dependent on its concentration in
the liposomes and on the APC concentration. At
higher APC concentrations (>30 nmol/L) the clotting
times (delta above baseline) were much shorter than
at lower APC concentrations in the presence of 20%
Glc in the vesicles compared to no glucosylceramide.
An intermediate response was observed at the same

Santacroce R,° Cappucci F, Di Perna P, Sessa F,°
Colaizzo D, D'Andrea G, Grandone E,
Margaglione M°
Unita' di Aterosclerosi e Trombosi, I.R.C.C.S. "Casa
Sollievo della Sofferenza", S. Giovanni Rotondo;
and Genetica Medica, Università di Foggia,° Italy
Protein Z (PZ) serves as a cofactor for FX inhibition
by protein Z-dependent protease inhibitor. In vivo
and in vitro studies suggest that reduced PZ levels
may play an important role in venous and arterial
thrombosis. In patients with deep vein thrombosis
and in age- and sex-matched controls, we have
investigated whether PZ levels and PZ gene variants
are associated with deep vein thrombosis. Protein Z
plasma levels were evaluated by means of an
enzyme-linked immunosorbant assay. Common
and/or sporadic PZ mutations were investigated by
direct cycle sequence analysis. A wide PZ range was
found in controls (1.36+061 mg/mL) and in patients
(1.65+1.36 mg/mL), levels being similar between the
two settings. The prevalence of PZ levels below the
2.5 percentile of controls (0.44 mg/mL) was higher in
patients (8.8%) than in controls (2%; OR: 4.7, 95%
C.I.: 1.0-22.9). Among PZ gene variants investigated,
a significant association with PZ levels was shown
for the intron A 103a and the intron F g79a polymorphisms. Moreover, a heterozygous missense
mutation was found in two patients (Arg90Pro and
Leu292Phe) with low PZ levels (0.39 and 0.24 mg/mL,
respectively) and in a control (Tyr59Asn) with
reduced PZ levels (0.67 mg/mL). In conclusion, results
of the present investigation confirm the wide range
of PZ plasma values and show that genetic factors
within the PZ locus may explain, at least in part, this
inter-individual variability. Present data suggest an
association between low PZ plasma levels and the
occurrence of deep vein thrombosis, PZ gene variants
strongly contributing to this relationship.
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CO-074
VENOUS THROMBOTIC RISK ASSESSMENT AMONG FACTOR V
LEIDEN CARRIERS UNDERGONE A THROMBOPHILIC
SCREENING BY DIFFERENT TYPES OF INDICATIONS

CO-075
FACTOR V LEVELS, APC RESISTANCE AND THROMBOSIS RISK
ASSOCIATED WITH THE FACTOR V ASP79HIS (409 G/C)
POLYMORPHISM

Castori L, Depunzio I, Servettini I, Ferrante F,
Carloni D, Iorio A
Sezione di Medicina Interna e Cardiovascolare Università di Perugia, Italy

Lunghi B,1 Scanavini D,1 Grandini A,1 Busani C,1
Martinelli N,2 Girelli D,2 Legnani C,3 Palareti G,3
Bernardi F1
1Department of Biochemistry and Molecular Biology, Ferrara University, Italy; 2Department of Clinical
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From a cohort of patients undergoing a thrombophilic screening since March 1998, we identified
38 FV Leiden carriers (27 F:11M). FV wildtype controls
were matched by gender, age (46±16 yrs vs 47±15
yrs), date of and indication for the thrombophilic
screening. Indications for the thrombophilic tests
(ATIII, PC, PS, FVL, PT20210A, ACA, LAC, Hcy) were:
first occurring or recurrent venous thromboembolism
(VTE, 39.4%), first occurring or recurrent superficial
venous thrombosis (SVT 18.4%), retinal vein thrombosis (5.2%), cerebral venous thrombosis (2.6%),
stroke (2.6%), familiarity for venous or arterial
thrombosis (respectively 23.6%; 2.6%), oral contraceptives (2.6%) and spontaneous abortion (2.6%).
Unprovoked or provoked VTE (respectively 78.5% and
21.5%) and unprovoked or provoked SVT (40% and
60%) were separately matched. After an average
2.9±1.7 years follow up (3.04±1.7 yrs in the controls), 8 SVT (4 provoked, 4 unprovoked) occurred in
FVL carriers compared to 1 unprovoked VTE, 4 SVT (2
provoked, 2 unprovoked) and 1 stroke in the control
group. In both groups we measured FVIII levels and
d-dimer (Hemoliance factor VIII IL, d-dimer Elisa
Techno Clone GmbH). During the follow up period
the rate of recurrent SVT was significantly higher in
FVL carriers with a 2 years, at least, previous VTE/SVT
as an indication to the trombophilic screening compared to FVL carriers undergoing the screening by
other types of indications (RR 8.8 CI 95% 1.2
&#8211; 62.5, p=0.013). No VTE occurred in FVL carriers compared to 1 in the control group. Among FVL
carriers, patients with recurrent SVT presented significantly higher d-dimer levels (644±539 vs
228±354, p=0.02) and an increased trend to higher
factor VIII levels (189±56 vs 146±48). On the contrary, independently of recurrence, FV wildtype
patients with VTE/SVT as screening indication presented significantly higher factor VIII levels (320±54
vs 160±97, p< 0.01), but similar D-dimer levels compared to FVL wildtypes with other indications for
thrombophilic screening.
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Factor V (FV) genetic variation modulating FV levels in plasma and risk of thrombosis could provide
useful markers in thrombophilia studies. The FV
Asp79His polymorphism, located in exon 3 (A1
domain), has been reported either to modulate FV
levels and APC resistance (APCR) in plasma or to represent a neutral polymorphism. To address this
apparent discrepancy we investigated a large cohort
of subjects, characterized for FV activity levels and
FV genotype. We also evaluated the relationship of
the Asp79His change with APCR and venous thrombosis in FV Leiden carriers. Genotyping of 1000 subjects for the Asp79His change revealed that carriership of the 79His allele (n=121, 118 heterozygotes,
three homozygotes) was significantly (ANOVA,
p=0.048) associated to FV levels (127.7±42.5) lower
than those in non-carriers (n=879, FV:C 135.1±38.5).
In the doubly heterozygous condition with FV Leiden,
the Asp79His change could produce, through a partial pseudohomozygous mechanism, a relative
increase in plasma levels of APC resistant molecules.
244 carriers of FV Leiden mutation characterized for
APC ratio were genotyped for this polymorphism. No
increase of APCR levels in doubly heterozygotes for
FV Leiden and Asp79His (n=30, APCR 0.57±0.07)
respect to other FV Leiden carriers (n=214, APCR
0.57±0.07) was observed. To investigate the association of FV Asp79His polymorphism with venous
thrombosis we genotyped 200 unrelated carriers of
FV Leiden mutation, who suffered thrombotic
episodes (n=100, TV) or were still asymptomatic for
venous thromboembolism (n=100, AS). We found
very similar genotypic frequencies (11% TV, 12% AS),
which suggests that this polymorphism does not
influence the thrombotic risk in FV Leiden carriers.
Conclusion: Although carriership of the FV 79His
allele predicts slightly reduced (5%) levels of FV
coagulant activity in plasma, we did not detect any
effect on APC sensitivity and on the risk of venous
thrombosis.
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CO-076
THE PROTHROMBIN G20210A MUTATION ATTENUATES THE
ANTICOAGULANT BUT NOT THE FIBRINOLYTIC ACTIVITY OF
ACTIVATED PROTEIN C
Binetti BM,* Asti D,° Tripodi A,° Semeraro N,*
Colucci M*
*Dipartimento di Scienze Biomediche, Sezione di
Patologia Generale, Università di Bari, °Centro di
Emofilia e Trombosi A. Bianchi Bonomi, Dipartimento di Medicina Interna, Università di Milano, Italy
Hyperprothrombinemia associated with the prothrombin gene mutation G20210A is a common risk
factor for thrombosis and has been reported to cause
APC resistance. The inhibition of thrombin formation
by APC, however, not only limits fibrin formation but
also stimulates fibrinolysis by reducing TAFI (thrombin activatable fibrinolysis inhibitor) activation. We
evaluated the influence of prothrombin G20210A
mutation on the anticoagulant and fibrinolytic activities of APC. Thirty-two heterozygous carriers and 32
non carriers were studied. APC anticoagulant activity was assessed by aPTT prolongation whereas APC
fibrinolytic activity was determined by a microplate
clot lysis assay. APC-induced aPTT prolongation was
markedly less pronounced in carriers than in non carriers, resulting in APC sensitivity ratios of 2.11±0.41
and 3.15±1.37, respectively (p<0.0001). Fibrinolysis
time was longer in 20210 carriers than in controls
(73.0±11.2 vs 62.8±13.7 min, p<0.002). This notwithstanding, upon APC addition, the shortening of lysis
time in hyperprothrombinemic samples was comparable to that of controls. Indeed, APC clot lysis ratios
(lysis time – APC/lysis + APC) were 2.0±0.5 and
1.81±0.45 min, respectively. Accordingly, prothrombin levels were strongly correlated with APC-induced
aPTT prolongation (r=-0.529, p<0.0001) but not with
APC-induced shortening of lysis time (r=-0.022).
Moreover, the addition of purified prothombin to
normal plasma (final concentration: 150%) markedly reduced the sensitivity to the anticoagulant activity of APC but had no effect on APC-induced stimulation of fibrinolysis. These data indicate that APCresistance associated with hyperprothrombinemia,
at variance with that caused by FV Leiden mutation,
does not translate in an impairment of APC-mediated fibrinolysis probably because it influences the early phase of thrombin generation (responsible for fibrin formation) more markedly than the late phase
which, instead, is considered more important for the
inhibition of fibrinolysis.

59

CO-077
4G/5G POLYMORPHISM OF PAI-1 GENE AND VENOUS
THROMBOEMBOLISM
Barcellona D, Fenu L, Sardu C,* Contu P,* Marongiu F
Dipartimento di Scienze Mediche, Policlinico
Universitario, Università di Cagliari. *Dipartimento
di Igiene Pubblica, Università di Cagliari, Italy
The 4G/5G polimorphism of gene PAI-1 is caused
by a deletion/insertion of a guanosine in the promoter region, 675 basepairs upstream from the transcriptional region. It is associated with impaired
fibrynolitic system activity and the genotype 4G/4G
is responsible for a clear hypofibrinolytic state. Polymorphism 4G/5G of gene PAI-1 seems to play a role
in the devolopment of venous thromboembolism
(VTE) but it is still controversial. This study evaluated whether the 4G/5G polymorphism is a risk factor
for VTE in a group of 463 patients referred to our
Thrombosis Centre. Moreover, we wanted to know
whether this polymorphism associated with factor V
Leiden or prothrombin mutation could raise the risk
for VTE further in patients with both mutated genotype. To this purpose 463 patients (166 M and 297
F, mean age 48±17 years) affected by VTE were
enrolled. As a control group we studied 466 healthy
subjects (202 M and 246 F, mean age 48±14 years)
similar for age and gender. To calculate the relative
risk for VTE in patients with 4G/5G polymorphism of
gene PAI-1 we used a univariate logistic regression
analysis (SPSS Inc, Chicago, IL, USA). In order to better define the thromboembolic risk in patients carrying two different mutated genotype (4G/5G polymorphism and factor V Leiden or 4G/5G polymorphism and prothrombin mutation) we performed an
interaction study using a multivariated logistic
regression analysis. The results are expressed as Odds
Ratios (OR) and 95% Confidence Intervals (C.I. 95%).
Interactions are considered significant if the p value
was less than 0.25. The univariate logistic regression
analysis showed that genotype 4G/4G is an independent risk factor for VTE (OR=1.9, C.I. 95% 1.243.0, p=0.004) while genotype 4G/5G is not (p=0.12).
Multivariate logistic regression analysis confirmed
these results and showed that there was not an
interaction between genotypes 4G/5G, 4G/4G and
factor V Leiden (p=0.52, p=0.50). The latter is an
independent risk factor for VTE (OR=5.59, p<0.01).
In contrast, a significant interaction was found
between 4G/4G, 4G/5G genotypes and G20210A prothrombin mutation (p=0.15, p=0.24), The risk for VTE
in patients carrying prothrombin mutation-4G/4G
and prothrombin mutation-4G/5G genotypes is 12.7
(C.I. 2.94-54.6, p<0.001) and 4.5 (C.I. 2.36-8.5,
p<0.001) respectively. A trend to statistical significance was obtained when we considered patients
haematologica vol. 89(suppl. n. 8):september 2004
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with G20210A allele and 5G/5G polimorphism of
gene PAI-I (OR= 2.3, C.I. 0.87-6, p=0.09). Our results
show that 4G/4G genotype is a mild independent risk
factor for VTE but it may be of clinical impact when
associated with prothrombin mutation. Moreover,
we found the lack of interaction between G1691A
mutation and 4G/5G polymorphism. Factor V Leiden,
as independent risk, play alone a crucial role in determining thrombotic events. On the other hand, the
mechanism by which the G20210A mutation can
lead to a thrombotic event is still not well understood. Probably, it needs the concomitantly presence
of an hypofibrinolytic state, induced by 4G allele, to
confer patients an higher thrombotic risk. In conclusion we think that, to stratify the patient risk for
VTE, the 4G/5G polymorphism of the gene PAI-1
could to be searched in patients carrying the prothrombin mutation but it is not necessary when the
factor V Leiden is present, since the 4G/5G polymorphism of the gene PAI-1 does not significantly affect
the risk in patients carrying the G1691A mutation.
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ANTICOAGULANT THERAPY:
CLINICAL & LABORATORY PROBLEMS
CO-078
EVALUATION OF BLEEDING RISK FROM THE ASSOCIATION OF
ANTIAGGREGANTS AND ORAL ANTICOAGULANTS
Frigerio L,° Frigerio G,* Bianchi M,* Beretta A*
°Centro Sorveglianza Anticoagulati,*Divisione
Medicina I, Ospedale Valduce, Como, Italy
The association of antiaggregants and anticoagulants has always been a difficult therapeutic choice
because of the possibility of increasing the risk of
hemorrhage in the patients. The aim of our study
was to evaluate the incidence of major and minor
bleeding events in patients treated with both these
types of drugs. We selected 80 patients (58 males –
73%, 22 females – 27%), aged between 30 and 90
yr old (mean 71, median 73), who were attending
our anticoagulant clinic. All the patients were being
treated with oral anticoagulants and contemporaneously with antiaggregants. A computer program
was used to calculate the total days of therapy and
the number of days that anticoagulation was within the therapeutic range for each patient. A total of
36881 days (corresponding to 101 yr) of treatment
were considered; of these about 66% were passed
with the patient in the correct therapeutic range.
During the follow up 6 adverse events occurred (4
males and 2 females): 1 death because of cancer
(1.3%, unrelated event), 1 AMI (1.3%) and 4 events
related to the therapy (95% CI :0.014-0.123 – in 3
patients with ischemic heart disease and in 1 patient
with peripheral arterial disease, of which 2 major
bleeding events (2.5%- severe hematoma followed
by death and a sudden death) and 2 minor bleeding
events (2.5%, hematoma and epistaxis), equivalent
to 4.0% of events per patient per year. The INR was
within the therapeutic range at the time of the hemorrhagic event. The doses of antiaggregant were: ASA
160 mg for AMI event; 100 and 300 mg for the two
minor bleeding events; ASA 50 mg or ticlopidine in
the two major events. Although this is a limited
series, our results suggest that in the context of continuos and punctual monitoring of anticoagulant
therapy, the association of antiaggregants with anticoagulants does not seem to lead to an increased
risk of bleeding.
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CO-079
INTRACRANIAL BLEEDING: RELATIONSHIPS WITH
ANTITHROMBOTIC TREATMENT IN 241 CEREBRAL
HEMORRHAGES IN REGGIO EMILIA
Ghirarduzzi A, Nicolini A, Iotti M, Iorio A,* Baldi G*
Dpt. Area Medica 1^ - Angiologia e Centro Emostasi
e Trombosi, Arcispedale Santa Maria Nuova, Reggio
Emilia, Italy
Background. Anticoagulants (AC) and antiplatelets
(AP) drugs are effectively used in the prevention of
thromboembolic events, with the trade-off of bleeding side effects, particularly intracranial (IB). Aim of
the study: to determine IB incidence and to investigate the potential effect of AC and AP. Methods. We
reviewed all the patients admitted for IB at our hospital between April 1998 and September 2000. Data
were collected with a standard form. All the patients
were recalled to estimate long term mortality. Comparisons were performed with chi-squared and ttest, as appropriate. Logistic regression analysis was
performed to test predictors of mortality. Pharmacy
data were employed to estimate the total number of
AC and AP patients. Results: we found 241 cases
(107/134 female/male, mean age 61 years, 133/107
spontaneous/traumatic events, 0.32/1000 /year).
Twenty nine and 47 patients were given AC or AP,
respectively (4.9 /1000 /year and 3.7/1000 /year). The
relative risk of IB is 11 in AP and 15 in AC treated
patients. Mortality was 17/27 (62.9%), 26/47
(55.3%) and 57/157(36.3%) in AC, AP and untreated patients, respectively (p = 0.015). This increased
risk was maily confined to traumativ events (p =
0.0009), without difference between AC and AP. At
the time of the event, mean duration of AC treatment was 26.3 months (range 1 to 120). mean INR
was 1.94 (1.6–8.8). Overall mortality was 100/241
(41.8%), 25/104 (24%) in traumatic versus 75/132
(58%) in spontaneous events (p<.0001). The mortality was significatively predicted by GCS (p < 0.0001),
by the type of bleeding (spontaneous versus traumatic) (p = 0.0026) and by age (p < 0.0001). Conclusions. Accurate patient selection and traumatic
events prevention are the main candidate mechanism to reduce IB in AC and AP patients.
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CO-080
MANAGEMENT OF ANTICOAGULATION BEFORE AND AFTER
PACEMAKER OR DEFIBRILLATOR IMPLANTATION:
A PROSPECTIVE STUDY
Gonzi G,* Cipriano M, Finardi A,* Carboni A,*
Moschini L,* Ardissimo D,* Manotti C,**
Pattacini C,** Tagliaferri A**
*Divisione di Cardiologia,**Dip.Medicina 3, Centro
per le Malattie dell’Emostasi e Cura dell’Emofilia,
Azienda Ospedaliera di Parma, Italy
Background. The antithrombotic prophylaxis during perioperative pacemaker (PM) or defibrillator
(ICD) implantation procedures in patients taking oral
anticoagulants is not free of problems. Aim. The aim
of this prospective study was to define the prevalence of postoperative complications with the use of
enoxaparin before and after PM or ICD implantation.
Methods. Between November 2001 and February
2003, 302 consecutive patients underwent PM
(n=256,84.8%) or ICD implantations (n=46,15.2%).
The 49(16.2%) who were on warfarin therapy were
divided into four groups on the basis of their
high(HTR) or medium-low (MLTR) thromboembolic
risk, and their high(HSHR) or low (LSHR) surgical
haemorrhagic risk: group 1 consisted of eighteen
HTR+SHR patients (36.7%), group 2 of twenty
HTR+HSHR (40.8%), group 3 of seven MLTR+LSHR
14.3%), and group 4 of four MLTR+HSER (8.2%).
Warfarin was stopped 3-5 days before the procedure
on the basis of the international normalised ratio
(INR), and enoxaparin was given subcutaneously at
different doses depending on patient risk. The PM or
ICD was implanted when the INR was<1.5. In group
1, enoxaparin 1mg/kg was given every 12h when the
INR was sub-therapeutic; only 4000 IU were given
12h before and after the intervention; postoperative
enoxaparin was given at the preoperative dose and
discontinued when the INR reached>2. In groups 2,
3 and 4, enoxaparin was given at a dose of 4000IU
day when the INR became sub-therapeutic and was
continued postoperatively until the INR reached>2.
Warfarin was restarted the evening of the day of
surgery in the patients who did not experience any
complications. Results. Four patients receiving warfarin (8.2%;95%CI:0.02-0.20) developed pocket
hematoma [one (2.1%) in the HTR+LSHR, and three
(6.1%) in the HTR+HSHR] as against six not receiving warfarin (2.4%; 95% CI:0.01-0.05). Pocket hematoma was associated with a longer postoperative
hospital stay and, in three cases, required evacuation.
None of the patients showed any symptoms or signs
of thromboembolic event. Conclusions. This Enoxaparin-schema proposed may be an alternative prophylactic method in patients receiving anticoagulation who require PM or ICD.
haematologica vol. 89(suppl. n. 8):september 2004
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CO-081
CLOTTING PROFILE BY SONOCLOT ANALYSIS IS DIFFERENT IN
PATIENTS UNDERGOING OFF-PUMP AND ON-PUMP
CORONARY-ARTERY BYPASS SURGERY
Paniccia R,* Caciolli S,° Palmarini MFG,°
Costanzo M,* Tellini I,* Coppo M,* Pretelli P,°
Stefano PL,° Pepe G,* Abbate R,* Gensini GF,*
Prisco D*
*Dipartimento Area Critica Medico-Chirurgica,
Università degli Studi di Firenze; °Dipartimento
Cardiologico e dei Vasi, Azienda Ospedaliero-Universitaria Careggi, Florence, Italy
The Sonoclot analyzer, a new point-of-care device,
is able to assess clotting activation and platelet function after blood activation by celite. This instrument
measures changes in blood viscoelastic properties by
recording these variations in the form of a graph.
Sonoclot signatures” show a lag period (SonACT),
corresponding to ACT (sec), and a primary wave
whose slope reflects the rate of fibrin formation,
expressed by machine as Clot Rate (CR) and considered as an index of clot formation. Then, an inflection is produced as platelets are incorporated into
the fibrin mesh and a secondary upslope leads to
peak, which occurs at completion of fibrin formation.
Subsequent downslope is produced as platelets
induce further clot retraction. The time to peak (minutes) (TP) reflects clot retraction, and is influenced by
platelet function (PF). Aim of this study was to investigate whether a different hemostatic profile at Sonoclot analysis (SIENCO Inc, USA) exists in off-pump
coronary artery bypass (OPCAB) patients compared
with on-pump coronary artery bypass patients [cardiopulmonary bypass (CPB) patients]. Twelve OPCAB
and 15 CPB patients were studied. Sonoclot analysis in OPCAB patients was performed pre and postheparin bolus (5 min), 45 min and 75 min after
heparin administration, post-protamine infusion (5
min) and 24 hour after the surgery. In CPB patients
the procedure was similar to that for OPCAB patients
except for extracorporeal circulation (ECC) period in
which Sonoclot analysis was performed 30 and 60
min after the ECC beginning. At baseline, in OPCAB
and CPB patients no difference was found for the
parameters examined. After heparin, during surgery
and 24 h after surgery SonACTs were significantly
higher (at least p<0.05) in CPB than in OPCAB
patients. In CPB patients CR values were significantly
higher after protamine infusion (p<0.01) and 24 hrs
after surgery (p<0.05) than corresponding CR values
of OPCAB patients. Also TP values were significantly prolonged in CPB patients post-protamine infusion
and 24 hrs after surgery (p<0.05 for both). The results
of this pilot study indicate that OPCAB patients show
a different profile in Sonoclot analysis in comparison
haematologica vol. 89(suppl. n. 8):september 2004

with CPB patients. The clinical significance of this
finding needs further studies.

CO-082
A SHORTENED ACTIVATED PARTIAL THROMBOPLASTIN TIME
IS A RISK FACTOR FOR VENOUS THROMBOEMBOLISM
Tripodi A, Chantarangkul V, Martinelli I,
Bucciarelli P, Mannucci PM
Angelo Bianchi Bonomi, Hemophilia and Thrombosis Center, Department of Internal Medicine, University and IRCCS Maggiore Hospital, Milano, Italy
Hypercoagulability due to high levels of coagulation factor XI, VIII, IX, II and fibrinogen is recognized
as a risk factor of venous thromboembolism (VTE).
These factors are cumulatively explored by the activated partial thromboplastin time (APTT). To test the
hypothesis that short APTT is a risk factor of VTE we
carried out a case-control study in 605 patients
referred for thrombophilia testing after documented
VTE and in 1,290 controls. Median (range) values for
APTT-ratio (coagulation time of test-to-reference
plasma) were 0.97 (0.75-1.41) for patients and 1.00
(0.72-1.33) for controls (p<0.001). In patients who
had an APTT-ratio smaller than the 5th percentile of
the distribution in controls the odds ratio (OR) for
VTE was 2.4 (95% confidence interval [CI], 1.7-3.6)
and was independent of inherited thrombophilic
abnormalities. When patients with the smallest APTT
ratios (smaller than 0.80) were compared to those
with the greatest ratio (greater than 1.00), the relative risk of VTE was increased 5-fold. Further statistical analyses in 312 patients and 399 controls for
whom factor VIII (FVIII) levels were available showed
a decrease of the OR from 2.3 (95% CI, 1.3-4.1) to
1.8 (95% CI, 1.0-3.2), indicating that the observed
risk was partially but not entirely mediated by high
FVIII levels. In conclusion, a shortened APTT is a risk
factor of VTE independently of the presence of inherited thrombophilia and of factor VIII levels. This inexpensive and simple test should be considered in the
evaluation of the risk of VTE.

CO-083
CLINICAL AND LABORATORY PERFORMANCE EVALUATION OF
THREE POINT-OF-CARE DEVICES FOR INR DETERMINATION
(COAGUCHECK, PROTIME, HARMONY)
Ferrante F, Ghirarduzzi A,* Silingardi M,*
Franzoni C,* Iorio A
Sezione di Medicina Interna e Cardiovascolare,
Università di Perugia ; *Centro Emostasi e Trombosi,
Azienda Ospedaliera Santa Maria Nuova, Reggio
Emilia, Italy
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Background. Monitoring of oral anticoagulant therapy is usually performed assessing the INR on patient
plasma. Recently, several point-of-care (POC) devices
for INR determination on capillary whole blood have
been introduced for clinical use. Objective. To compare
the accuracy of three POC devices (CoaguCheck S,
Roche; ProTime, IL; Harmony, LifeScan) as compared
to standard plasma PT-INR for INR determination in
a routine clinical setting. Materials and Methods. INR
was simultaneously measured in patients on stabilized long term anticoagulation both from venous
blood (PT Diagnostica Stago on STA automated coagulometer, Roche) and from capillary blood by the three
POC devices under study. The results from the POC
devices were used in a blinded simulation study to
evaluate the impact on drug dosage and follow up
time, as compared with real data produced from PTINR. The accuracy of the POC devices versus plasma
PT-INR was evaluated by measuring the standard correlation coefficient and the Bland and Altman procedure. Results. One-hundred-twenty patients were
enrolled and analysed. No statistical difference was
found between the instruments for drug dosage prescription (% of cases with dose variation 15 to 26;
range of D dose -2.5 to +2.5;% of cases with time
variation 10 to 15), concordance limits (95% CI -1.14
to +1.28), agreement (% of results within CI, 74 to
93), Mean difference (POC-PT -0.09 to 0.41). Conclusions. All the three POC devices showed a good correlation with plasma PT-INR, and are likely to be efficiently and safely used in clinical practice. Marginal
differences concerning clinical and laboratory agreement as compared to plasma PT exist and could be
used, besides economic considerations, in the choice
between the devices.

CO-084
PHARMACOECONOMIC EVALUATION OF THE MANAGEMENT OF
ORAL ANTICOAGULANT TREATMENT WITH POINT-OF-CARE
DEVICES IN THE ITALIAN NATIONAL HEALTH CARE SYSTEM
Iorio A, Minciotti A, Ferrante F, Nenci GG
Sezione di Medicina Interna e Cardiovascolare,
Università di Perugia, Italy
Background. POC devices allow a management of
oral anticoagulation (OA) more tailored to the
patients needs than traditional laboratory methods.
However, the high cost of POC-INR determination
has to be taken into account. Aim of the study. To
evaluate direct and indirect cost of a distributed
model of OA management (D) as compared to the
costs in a Thrombosis Centre (C). Methods. The study
was runned in a peripheral OA units network in
Umbria through a questionnaire administered to 300
patients and cross-analysis of the patient visits data-
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base. Pharmacoeconomic analysis has been performed by taking the payer and the societal perspective, and testing both by assuming different scenarios (service directly given or reimbursed by the
NHS or paid for by the patient). Results and Conclusions. 217 (72.3%) questionnaires out of 300 were
returned. The following costs (in euros) were considered: (reimbursements and direct cost, respectively): venous venipuncture = 2.6 and 0.98; venous
PT = 2.6 and 0.67; short visit = 18; medical activity
(one hour) = from 47.19 to 82.18; nurse activity =
20.43 to 23.64; technical activity = 20.60; INR (POC)
= 6.57 (5.48 + VAT 20%) travel cost per km = 0.334.
The number of monthly visits per patient was 1,51 vs
1,62 for (D) and (C) respectively. The time used for the
activity 2.45 vs 5.50 hours per months and the time
used by an accompanying person 3.04 vs 3.24 hours
per months for 17.5% of (D) and 57.6% of (C)
patients respectively, with 14.8 vs 53.9 Km per
month. The use of the POC techniques costs 9900
extra euros per 100 patients per year over venous
PT-INR. However, if the NHS has to reimbourse the
management activity, this will cost 27.500 euros per
100 patients per year beyond the cost for POC-INR
at home. If the patient has to pay, the cost is of 5.4
euros per test, far below than the cost sustained for
travel and lost worktime.

CO-085
TELEMEDICINE FOR MANAGING PATIENTS ON ORAL
ANTICOAGULANT THERAPY
Testa S,1 Alatri A,1 Morstabilini G,1 Denti N,1
Martellenghi E,1 Mazzei G,2 Negri D,3 Pani A,4
Camaiora A,5 Lari B5
Centro Emostasi e Trombosi, Azienda Istituti Ospitalieri di Cremona1; Laboratorio Analisi, Ospedale di
Sospiro (CR)2; Laboratorio Analisi, Ospedale di Oglio
PO-AO Cremona3; Ospedale Geriatrico”A. Soldi” Cremona4; GTO-MMG Casalmaggiore (CR)5, Italy
In the last decade the indications of oral anticoagulant therapy have increased significantly. Several studies have shown that anticoagulation management by an Anticoagulation Clinic (AC) results in
better clinical control compared with routine medical care. As a consequence we observed a substantial increase in the number of patients followed up
at our AC. The patients, coming from the whole
province were 150 in 1991 and 2525 in 2003. We
identified 3 problems in the organization: 1. reduction of patient comfort at AC, due to overcrowding;
2. difficulty in reaching the AC for a substantial number of patient; 3. inadequate increase of health care
staff. It was therefore necessary to reorganize the
activity, maintaing the clinical quality level reached.
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1. Decentralize the activity in the health territorial
care units of the Cremona area, through a telemedicine system. 2. Improve the quality of life of the
patients living far from the AC site. 3. Reduce by
30% the number of patients seen daily at the AC. 4.
Maintain the same clinical quality levels. We
installed a centralized net supported program (intraand internet), TAOnet®, to collect and elaborate clinical data, connected with peripheral districts. PT-INR
is performed on Coaguchek® portable monitors. Clinical data are obtained from the nourse and sent in
real time to the AC. The AC sends within minutes the
appropriate dose adjustment and the clinical suggestions to the district. All the process is under quality assessement as based upon ISO 9001-VISION
2000 standards. The project started in 1-2002. Six
district are available to the public and 310 patients,
12% of the total, are now on treatment. Patients
expressed their overall satisfaction, as evaluated
through an open questionnaire. We observed an
increase of the time spent in the therapeutic range
as compared to the previous six months (AC= 61%,
health territorial care units= 68%; p<0.05). No difference in major complications was observed. This
new organization provides the following advantages:
1) direct communication between districts and AC,
2)improvement in time spent in the therapeutic
range, 3)improvement in patient’s satisfaction and in
their quality of life, 4) continuing medical record
update, 5) time gained by staff, 6) possibility to manage other antithrombotic drugs.

haematologica vol. 89(suppl. n. 8):september 2004

Oral Communications

VENOUS THROMBOEMBOLISM:
RISK OF RELAPSE
CO-086
PLASMA LEVELS OF FACTOR VIII, IX AND XI AND RISK OF
RECURRENT VENOUS THROMBOEMBOLISM
Marchiori A, Simioni P, Tormene D, Fadin M,
Gavasso S, Perlati M, Prandoni P
Dipartimento di Scienze Mediche e Chirurgiche,
Università di Padova, Italy
Background. Although high levels of factor VIII, IX,
and XI have been reported to increase the risk of
recurrent venous thromboembolism (VTE), the problem remains controversial. Aims. To assess the association between plasma levels of factor VIII, IX and
XI and recurrent VTE. Methods. Two-hundred and
fifty-one consecutive patients with the first episode
of objectively proved deep-vein thrombosis (DVT) of
the lower extremities, who had received at least
three months of conventional anticoagulation, were
followed-up prospectively up to 10 years. Patients
with malignancy, antiphospholipid antibody syndrome, and defects of antithrombin, protein C and S
were excluded from the evaluation. The development
of recurrent VTE was objectively documented. The
association between plasma levels of factor VIII, IX
and XI and recurrent VTE was assessed using Cox
regression models. Results. The hazard ratios (HR) of
recurrent VTE for each increase of 10 IU per deciliter
of factor VIII, IX and XI were 1.02 (95% CI, 0.95 to
1.10), 0.96 (0.87 to 1.08) and 0.95 (0.84 to 1.08),
respectively. Results did not change after adjustment
for age, sex, modality of clinical presentation, presence of factor V Leiden or G20210A prothrombin
mutation, and duration of oral anticoagulation.
When the analysis was confined to the 98 patients
with idiopathic DVT who were not carriers of factor
V Leiden or prothrombin mutation, a significant
association with VTE recurrence was found for high
levels of FVIII (HR=1.26; 95% CI, 1.08-1.48 for each
increase of 10 IU per deciliter). Conclusions. Plasma
levels of FIX and FXI are not associated with an
increased risk of recurrent VTE. High levels of factor
VIII predict the development of recurrent VTE in the
only subgroup of patients with idiopathic presentation who are not carriers of other known thrombophilic conditions.
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CO-087
HIGH PLASMA LEVELS OF FACTOR IX, FACTOR XI AND
HOMOCYSTEINE AND RISK OF RECURRENCE OF VENOUS
THROMBOEMBOLISM

CO-088
IMPACT OF ANTIPHOSPHOLIPID ANTIBODIES ON THE RISK OF
RECURRENT VENOUS THROMBOEMBOLISM AMONG PATIENTS
WITH INHERITED THROMBOPHILIA

Legnani C, Cini M, Cosmi B, Boggian O,
Cavallaroni K, Mattarozzi S, Guazzaloca G,
Palareti G
Dept. Angiology & Blood Coagulation “Marino Golinelli”, University Hospital S. Orsola-Malpighi,
Bologna, Italy

De Stefano V, Rossi E, Za T, D'Orazio A, Leone G
Institute of Hematology, Catholic University, Rome,
Italy

We evaluated the relationship between Factor IX
(FIX), Factor XI (FXI) and basal homocysteine (Homocys) levels, and risk of venous thromboembolism (VTE)
recurrence. Three hundred and sixty patients, after a
first episode of venous thromboembolism (VTE),
underwent clinical follow-up for a mean follow-up
period of 18 months after oral anticoagulant (OA)
withdrawal (total follow-up = 565 years). Patients
were enrolled on the day of OA discontinuation; 3-4
weeks afterwards, they were given a complete thrombophilic work-out that included: antithrombin, protein C and protein S activities; activated protein C
resistance (APCR) with DNA analysis for R506Q Factor V mutation in all cases with an APCR normalized
ratio < 0.80; DNA analysis for G20210A prothrombin
mutation, Factor VIII levels, LAC. FIX and FXI levels
were measured by clotting assays; homocys levels
were measured by a fluorescence polarization
immunoassay (FPIA). The end point was an objectively documented, symptomatic recurrent VTE. Recurrent VTE developed in 31/360 (8.6%) patients (incidence rate 5.5 per 100 person-years). FIX and FXI levels were stratified into quartiles. The risk of recurrence was 10-fold higher in patients with FIX levels
exceeding the 75th percentile [RR 10.88 (95%CI: 1.18100.70)] after adjustment for all possible confounding variables (age, sex, duration of anticoagulation,
absence/presence of thrombophilic alteration/s, Factor VIII and FXI levels). The risk of recurrence was not
significantly increased in patients with FXI levels
above the 75th percentile [RR 4.63 (95%CI: 0.4844.46)]. Patients were classified as having hyper or
normal homocys levels on the basis of age and sex
related normal ranges. The rate of VTE recurrence was
not significantly higher in patients with hyper-homocys [10% vs 7.7% in patients with hyper- and normal
homocys levels, respectively; RR: 1.27 (95%CI: 0.602.71)]. In conclusion, this study shows that high FIX
levels seem to be associated with increased risk of
VTE recurrence. On the contrary, the risk of VTE recurrence was not increased in patients with high FXI or
homocys levels.

Antiphospholipid antibodies (aPL) are considered
risk factors for first or recurrent venous thromboembolism (VTE); among them lupus anticoagulant
(LA) appears to be the strongest risk factor, whereas
the risk associated with anticardiolipin (aCL),anti-β2-glycoprotein I (aB2GPI), and antiprothrombin (aPT)
is debated. Data concerning interaction of aPL with
inherited thrombophilia are conflicting. We studied
852 patients (M/F 357/495) referred to our Thrombosis Center for VTE not cancer-related. All first VTEs
were objectively diagnosed (576 DVT of the legs, in
147 cases with pulmonary embolism –PE, 57 PE, and
219 superficial vein thrombosis of the legs -SVT).
First VTE occurred at a median age of 36 years (range
0-84) and was spontaneous in 41.4% of the cases.
Inherited thrombophilia was diagnosed in 36.7% of
the patients (n=313, AT deficiency=8, PC deficiency=31, PS deficiency=24, FV Leiden=154, PT
20210A=65, multiple defects=31). Seventy-eight
patients (9.1%) had aPL, in 38 cases associated with
inherited thrombophilia (35 patients with a single
inherited trait and 3 with double inherited traits). LA
was present in 31 cases (3.6%), aCL in 13 (1.5%),
and aB2GPI in 9 (1.0%); multiple combinations were
detected in the remaining 25 cases (2.9%), 23 of
them with LA. Thus LA was the aPL most represented (overall 54 cases, 6.3%), in 27 cases associated
with inherited thrombophilia. The median age of the
first VTE was anyhow 34 years in patients with inherited thrombophilia (range 0-73) and in patients with
aPL (range 12-72), 35 years in carriers of both alterations (range 17-74). To investigate the impact of
aPL on the risk for recurrent VTE among patients with
or without inherited thrombophilia we selected 227
patients. The inclusion criteria consisted of first VTE
occurred spontaneously, antithrombotic treatment
after the first VTE not longer than 6 months, interval time between withdrawal of antithrombotic
treatment and referral to our Thrombosis Center
longer than 1 year. We compared 11 pts. with aPL
(group A), 97 pts. with inherited thrombophilia
(group B), 13 pts. with both alterations (group C),
and 119 pts. without any known thrombophilic alteration (group D, reference group). The median time
between the first VTE and recurrence or referral to
our center was 2 years (A, range 1-14), 5 years (B,
range 1-39), 3.5 years (C, range 1-30), and 4 years
(D, range 1-39). No significant increase in risk for
haematologica vol. 89(suppl. n. 8):september 2004
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spontaneous recurrent VTE was noticed in any group
in comparison with the reference individuals: the
hazard ratio was 1.9 (95% CI 0.9-4.2) in the group
A (aPL), 1.2 (95% CI 0.8-1.8) in the group B (inherited thrombophilia), and 0.8 (95% CI 0.2-2.8) in the
group C (both aPL and inherited thrombophilia).
Patients with aPL (group A), in spite of the observation time shorter than that of the reference group D
(median 2 years versus 4 years), showed a moderate
1.9-fold increase in risk for recurrent VTE. However,
the presence of aPL does not seem to increase tendency towards VTE among patients with inherited
thrombophilia.

CO-089
D-DIMER AND VENOUS THROMBOTIC RESIDUE ARE
INDEPENDENT RISK FACTORS FOR RECURRENT VENOUS
THROMBOEMBOLISM AFTER ANTICOAGULATION WITHDRAWAL
Cosmi B, Legnani C, Cini M, Guazzaloca G, Valdrè L,
Brusi C, Palareti G
Dept. of Angiology & Blood Coagulation “Marino
Golinelli”, University Hospital S. Orsola-Malpighi,
Bologna, Italy
Introduction. D-dimer (D-d) and venous thrombotic residue (VTR) have been separately shown to be
risk factors for recurrent VTE. Aims: to assess the
predictive value of the combination of D-d and VTR
for the development of recurrent VTE. Methods. 704
consecutive symptomatic patients with a first
episode of proximal deep vein thrombosis of the lower limbs were enrolled on the day of OAT withdrawal (T1). At T1 and three months afterwards (T3), D-d
levels were measured and VTR was determined by
compression ultrasonography. D-d was also measured after 30+10 days (T2). All the three available
measurements of D-d were considered to establish a
trend (D-d trend): abnormal if D-d was persistently
above the cut-off value (75th percentile of the D-d
values at T1 according to type of index event) at T1,
T2 and T3 or if it increased above cut-off values at
T2 and/or T3. Recurrences were diagnosed in case of
symptoms of VTE by objective methods during a 2year period. Results. Abnormal D-d trend was present
in 59.7% and VTR in 51.9% of patients. Abnormal
D-d trend and VTR were associated with a multivariate hazard ratio for recurrence of 2.29 (95% CI:
1.29-4.06; p=0.004) and 1.84 (95% CI: 1.15-2.95;
p=0.011) respectively. When compared with patients
with normal D-d trend and absent VTR, the hazard
ratio for recurrence associated with abnormal D-d
trend and VTR was 6.36 (95% CI: 2.21-18.33; p=
0.001) in all patients after adjustment for sex, age,
OAT duration, thrombophilia, type of index event and
cancer and 4.95 (95% CI: 1.45-16.89; p= 0.011) in
haematologica vol. 89(suppl. n. 8):september 2004

patients with an idiopathic DVT after adjustment for
sex, age, OAT duration and thrombophilia. Conclusions: D-d and VTR are independent risk factors for
recurrent VTE.
SISET Prize

CO-090
RISK FACTORS AND RECURRENCE RATE OF PRIMARY DEEP
VEIN THROMBOSIS OF THE UPPER EXTREMITIES
Battaglioli T, Martinelli I, Bucciarelli P,
Passamonti SM, Mannucci PM
Angelo Bianchi Bonomi Hemophilia and Thrombosis
Center, Department of Internal Medicine and Dermatology, IRCCS Maggiore Hospital, University of
Milan, Italy
One third of cases of upper-extremity deep vein
thrombosis (DVT) are primary, i.e, they occur in the
absence of central venous catheters or cancer. Risk
factors for primary upper-extremity DVT are not well
established, and the recurrence rate is unknown. We
studied 115 primary upper-extremity DVT patients
and 797 healthy controls for the presence of thrombophilia due to factor V Leiden, prothrombin
G20210A, antithrombin, protein C, protein S deficiency and hyperhomocysteinemia. Transient risk
factors for venous thromboembolism were recorded.
Recurrent upper-extremity DVT was prospectively
evaluated over a median period of 5.1 years of follow-up. The adjusted odds ratio for upper extremity
DVT was 6.2 (95% CI 2.5-15.7) for factor V Leiden,
5.0 (95% CI 2.0-12.2) for prothrombin G20210A and
4.9 (95% CI 1.1-22.0) for the anticoagulant protein
deficiencies. Hyperhomocysteinemia and oral contraceptives were not associated with upper-extremity DVT. However, in women with factor V Leiden or
prothrombin G20210A taking oral contraceptives, the
odds ratio for upper-extremity DVT was increased up
to 13.6 (95% CI 2.7-67.3). The recurrence rate was
4.4% patient-years in patients with and 1.6%
patient-years in those without thrombophilia. The
hazard ratio for recurrent upper-extremity DVT in
patients with thrombophilia compared to those
without was 2.7 (95% CI 0.7-9.8). In conclusion,
inherited thrombophilia is associated with an
increased risk of upper-extremity DVT. Oral contraceptives increase the risk only when combined with
inherited thrombophilia. The recurrence rate of primary upper-extremity DVT is low, but tends to be
higher in patients with thrombophilia than in those
without.
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CO-091
RESIDUAL VENOUS OBSTRUCTION IS A SURROGATE MARKER
OF AN INCREASED RISK OF RECURRENT DEEP VEIN
THROMBOSIS
Dentali F, Ageno W, Galli M, Manfredi E, Mera V,
Steidl L, Venco A
Department of Clinical Medicine, University of
Insubria, Varese, Italy
Residual venous obstruction (RVO) in patients with
previous deep vein thrombosis (DVT) of the lower
limbs has been suggested as an independent risk factor for recurrent venous thromboembolism (VTE).
RVO could be a marker of a persistent prothrombotic state. We have compared the rate of RVO between
patients with DVT and a personal history of at least
one previous episode of VTE and patients with a first
episode of DVT. All patients underwent compression
ultrasonography (CUS) of the lower limbs after 1 year
from index DVT. In patients with recurrent DVT, the
index event was defined as the last documented DVT.
RVO was arbitrarily defined as a thrombus occupying, at maximal compressibility, more than 20% of
the vein area in the absence of compression. We have
enrolled 38 consecutive patients with recurrent DVT
and 50 age matched patients with a single episode
of DVT. In the group with recurrent DVT, the index
event was idiopathic in 57.9%, and secondary to a
known risk factor in 42.1%, 4 patients had cancer.
Among patients with a single episode of DVT, in 54%
the event was idiopathic and in 46% it was secondary to a known risk factor, 5 patients had cancer.
All patients with recurrent DVT were receiving oral
anticoagulant treatment (OAT) after 1 year. Seventy-two percent of patients with a single DVT had OAT
stopped after 3 or 6 months, in 28% the treatment
was still ongoing. In 70.6% of patients with recurrent DVT the index event occurred in the contralateral leg or in a different segment of the omolateral
leg. RVO was detected in 50% of patients with a single episode of DVT and in 84.2% of patients with
recurrent DVT (p=0.0009). The prevalence of RVO is
significantly higher in patients with recurrent DVT
than in patients with a single episode. Because
patients with multiple episodes of DVT are known to
be at very high risk of further recurrences, this finding supports the importance of RVO as a potential
marker of a persistent prothrombotic state.

CO-092
RESIDUAL VEIN THROMBOSIS ASSESSMENT ESTABLISHES THE
OPTIMAL DURATION OF ANTICOAGULANTS IN PATIENTS WITH
IDIOPATHIC OR PROVOKED DEEP VEIN THROMBOSIS
Malato A, Anastasio R, Milio G,* Bonifacio G,
Pellegrino M,** Siragusa S
Cattedra di Ematologia e *Cattedra Di Angiologia,
Azienda Ospedaliera Universitaria Policlinico Di
Palermo, **U.O.S Di Chirurgia Vascolare, Ospedale
Civico di Trapani, Italy
The optimal intensity and duration of Oral Anticoagulant Therapy (OAT) after a first episode of Deep
Vein Thrombosis (DVT) is still matter of debate.
Patients with unprovoked DVT are currently treated
for up to 12 months while patients with provoked
DVT are usually treated for shorter periods of time.
The persistence of vein clots, Residual Vein Thrombosis (RVT) was found to be associated with an incresead risk of recurrences. However, no prospective
studies have been done using this parameter to
select patients who could require prolonged OAT. The
main advantage of this approach relates to the fact
that patients can be treated on the basis of their
individual risk of recurrence. In this study we
prospectively investigated patients with a first
episode of DVT and RVT was used to assess the duration of OAT. During the period March 1999 - September 2002, 252 patients with DVT of the lower
limbs (either idiopathic or provoked) were evaluated
in a randomized controlled trial; patients with cancer or lupus anticoagulant were excluded. At the
third months of OAT, RVT was assessed as previously described (Siragusa et al, Thromb Haemost 1993;
538:1435); briefly, RVT was considered present when
we obtained, under a gentle pressure of the probe of
the ultrasonography, a compressibility of the lumen
vein less than 60%. Patients with RVT were randomly
assigned to continue OAT for 1 year (group A1), or to
stop it (group A2). In patients without evidence of
RVT, OAT was discontinued (group B). Events, classified as recurrent DVT and/or Pulmonary Embolism
(PE) or major and minor bleeding were evaluated; all
patients were followed-up for additional 12 months
after OAT discontinuation. Two-hundred and eighteen patients completed the study; at the third
months of OAT, RVT was still present in the 64.6% of
patients. The rate of recurrent events at 12-months
follow-up was 7.3%, 15.6% and 1.8% in group A1,
A2 and B, respectively; these differences were statistically significant. The rate of major bleeding was
2.4%, 1.25 and 0% in group A1, A2 and B, respectively. Considering a time to event analysis (21
months), in patients without RVT the incidence of
haematologica vol. 89(suppl. n. 8):september 2004
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recurrent DVT remains low after OAT withdrawal
while in patients with RVT the risk of recurrent VTE
increased after the discontinuation of OAT (Figures
1-2).

months. In patients with persistent vein occlusion,
OAT should be continued for more than 3 months
although it is not clear for how long, since prolonged
OAT simply delay the risk of recurrence.

CO-093
DURATION AND QUALITY OF ORAL ANTICOAGULANT
TREATMENT AND RISK OF SUBSEQUENT RECURRENT VENOUS
THROMBOEMBOLISM
Palareti G, Legnani C, Cosmi B, Cini M,
Mattarozzi S, Poggi M, Guazzaloca G
Dept. Angiology & Blood Coagulation “Marino
Golinelli”, University Hospital S. Orsola-Malpighi,
Bologna, Italy

This is the first prospective, randomized trial
assessing the optimal duration of OAT on the individual risk basis. This investigation shows that
patients without RVT, after stopping OAT and no
matter the type of DVT (either idiopathic or provoked), maintain a low risk of recurrences; therefore,
in these patients OAT can be safely withheld after 3
haematologica vol. 89(suppl. n. 8):september 2004

After a first episode of acute VTE the risk of recurrence is relatively high and clinical consequences
important. The aim of the present study was to assess
whether or not the duration of anticoagulant treatment performed after the first VTE episode and the
quality of its laboratory control may influence the
risk of recurrent VTE episodes after OAT is stopped,
or of criteria that have been reported to be predictive factors for the risk of recurrent VTE (D-dimer
values after OAT is stopped and persistence of residual venous thrombosis -RVT). We prospectively evaluated 710 patients (pts, 351 males) with a single previous VTE episode; the mean follow up was 1.62 y
and the total follow up was 1148 y. Recurrent VTE
during follow up was recorded in 72 pts (10.1%). Ddimer levels, measured in 641 pts at 1 month after
OAT was stopped (n.v. < 500 ng/mL, VIDAS, bioMerrieux) were altered in 246 pts (38.4%). The persistence of RVT at 1 month after OAT was stopped was
observed in 336 pts (52.6% of the 639 examined).
The duration of previous OAT and the quality of its
laboratory control (mean INR value, percentage of
time spent within, below, above the therapeutic
range) were calculated for each examined patient
and median values and ranges evaluated in the various subgroup of patients. None of the investigated
OAT parameters (median duration, median INR values, time spent in- or below- or above-range) was
different in pts who suffered of subsequent VTE
recurrence vs those who did not, as well in pts with
altered or normal D-dimer, and in those with or without RVT. In conclusion, the duration of OAT after the
first VTE episode and the quality of its laboratory
control do not seem to affect the risk of subsequent
recurrence and do not seem to influence the D-Dimer
levels and the persistence of RVT after OAT is
stopped.
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VASCULAR RISK FACTORS
CO-094
THROMBOPHILIC RISK FACTORS IN PATIENTS WITH SEVERE
CAROTID ATHEROSCLEROSIS: GENDER-RELATED DIFFERENCES
Marcucci R, Sofi F, Fedi S, Cellai AP,# Lari B,
Sestini I, Rogolino A, Pratesi G, Pratesi G, Dorigo W,
Abbate R, Gensini GF
Dipartimento Area Critica Medico Chirurgica,
#Dipartimento Cardiologico e dei Vasi; Azienda
Ospedaliero-Universitaria Careggi, Florence, Italy
Arterial thromboembolism from carotid plaques is
an important pathogenetic mechanism of ischemic
stroke. In addition to the identification and treatment of well-established modifiable risk factors,
ongoing prevention efforts include the identification
and validation of novel biochemical and genetic factors that increase the risk for cerebrovascular disease
and stroke. Aim of this study was to determine the
thrombophilic risk profile of patients with severe
carotid stenosis by evaluating a number of genetic
and metabolic risk factors (FII G20210A, FV Leiden,
MTHFR C677T polymorphisms, aCL antibodies, Lp(a)
and Hcy) in addition to the traditional cardiovascular risk factors. The study population consisted of
615 patients [(410 M/205 F; median age: 73 (26-94)
yrs] admitted to the Department of Vascular Surgery
of the University of Florence with severe carotid
stenosis, and 615 apparently healthy subjects [(410
M/205 F; median age: 73 (31-92) yrs], comparable
for age and sex. At the multivariate analysis adjusted for age, sex and the classical cardiovascular risk
factors, independent risk factors were elevated Hcy
and Lp(a) levels, the presence of anticardiolipin antibodies and heterozygosity for FII G20210A polymorphism which determine a 2- to 6- fold increase in the
odds of having severe carotid atherosclerosis. In the
subgroup of women, independent risk factors for
severe carotid atherosclerosis were: high levels of
homocysteine and Lp(a) and the presence of anticardiolipin antibodies, whereas hyperhomocysteinemia, elevated Lp(a) levels, anticardiolipin antibodies,
FII G20210A and MTHFR 677TT polymorphisms
remained independent risk factors at the multivariate analysis performed in the subgroup of men. The
results of the present study demonstrate that the
prevalence of the thrombophilic risk factors is definitely increased in patients with severe atherosclerosis.
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CO-095
MORE CAROTID ATHEROSCLEROSIS IN HCV POSITIVE ITALIAN
PATIENTS?
Boddi M, Chellini B, Marcucci R, Cellai AP, Fedi S,
Alessandrello Liotta A, Rogolino A, Attanasio M,
Gori AM, Prisco D, Abbate R, Gensini GF,
Solazzo V,* Zignego AL*
Dipartimento di Area Critica Medico-Chirurgico,
*Dipartimento di Medicina Interna, Azienda
Ospedaliero-Univeristaria Careggi, Florence, Italy
The existence of a link between HcV infection and
increased risk of atherosclerotic disease has been
recently suggested by a Japanese cross-sectional
study, but not confirmed in two studies on European
general populations. However, in an Italian population of patients affected by ischemic heart disease
(CHD), HcV infection was an independent risk factor
for CHD. Aim of the study was to evaluate the association between HcV infection and carotid atherosclerosis in 1123 patients consecutively referred to
the Center for evaluation of cardiovascular risk factors
of the University of Florence from 1st January to 31th
December 2003. HcV positivity was investigated by
ELISA using a commercial kit. In all HcV+ patients
(n= 33, 3,3%) and in 86 HcV– patients, matched for
age and sex (88 males, 35 females, mean age 67.6±13
years) the status of carotid arteries (number of
carotid plaque and carotid intima-media thickness)
was studied by high resolution B-mode ultrasonography (Sonolayer SSA 270A equipped with a 7.5 MHz
transducer). In all patients the prevalence of major
risk factors for carotid atherosclerosis (smoking habit,
hypertension, diabetes, dyslipidemia, family history
of premature coronary artery disease (CHD)), levels of
fibrinogen, C reactive protein (CRP) and Lp(a) lipoprotein) and main liver parenchimal function parameters
were also investigated. In the group of 123 patients
investigated, the prevalence of carotid lesions was
significantly higher in HcV positive (51.3%) than in
HcV negative patients (19%, p<0.01). None of the
major risk factors for atherosclerosis showed a higher prevalence in the HcV positive group than in the
negative group. Univariate analysis showed a positive
association between hypertension and total cholesterol but not with hemoglobin A1c levels and carotid
atherosclerotic lesions, and HcV infection remained
as independent predictor at multivariate regression
analysis. The prevalence of smokers (5% vs 18%) and
premature familiar history for CHD (9% vs 22%) was
significantly lower in the HcV positive group (p<0.05
vs HCV negative pts). Lp(a) plasma levels were significantly higher in HcV positive patients (518±292 vs
263±188 mg/L), whereas CRP did not differ between
the 2 groups. Principal parameters of liver function
did not differ between the 2 groups. In conclusion our
haematologica vol. 89(suppl. n. 8):september 2004
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data strenghten the possibility that HcV infection
facilitates the occurrence of carotid atherosclerotic
lesions, independently from the major risk factors for
atherosclerosis, possibly by potentiating lipid oxidation.

allele increased in the patient genotype (VV=
13.8±4.9; VL=10.8±3.0; LL=7.0±0.1; p=0.001). Finally, Kaplan-Meier and log rank were used to compare
survivals among FXIIIA genotype (Figure).

CO-096
FXIII-A V34L AND FXIII-B H95R GENE POLYMORPHISMS:
EFFECTS ON THE EFFICACY OF THROMBOLYTIC THERAPY
IN ACUTE MYOCARDIAL INFARCTION
Gemmati D, Tognazzo S, Serino Ml, Catozzi L,
Ferrara R,* Campo G,* Ferrari R,* Scapoli GL
Center Study Haemostasis & Thrombosis and
Department of Cardiology,* University of Ferrara,
Ferrara, Italy
Thrombolysis (TBL) is the most efficacious pharmacological treatment in patients with ST-elevation
acute myocardial infarction (AMI). The efficacy of
TBL relies on the capability to achieve a rapid reperfusion of the infracted myocardial area, minimizing
the occlusion time of the culprit coronary artery by
thrombus dissolution and by prevention of artery
reocclusion. However, approximately half of treated
patients fails to achieve an optimal tissue reperfusion. The aim of our study was to evaluate the
effects, if any, of two common FXIII gene polymorphisms on non-invasive parameters of myocardial
reperfusion and on 1-year event-free survival in
patients undergoing systemic TBL. The most readily
useful tool for assessing reperfusion is the extent of
ST-segment reduction from the baseline electrocardiogram: a reduction ≥50% within the first 60-180
minutes after therapy is a validate marker of successful reperfusion. Factor XIII plays a crucial role in
thrombus organization and its variants have been
described affecting XL-fibrin structure. Therefore, we
evaluated in 318 consecutive patients with AMI and
in 440 healthy controls the gene distribution of two
common FXIII polymorphisms (FXIII-A V34L and FXIII-B H95R). The FXIIIA-L34 allele was underrepresented in cases (20% vs 25%; p=0.03) whereas the
FXIIIB-R95 allele was underrepresented in controls
(10% vs 6.2%; p=0.014). Among the whole group of
AMI, those eligible for TBL therapy were 31.4%
(n=100). The effects of the thrombolytic agent used
(rt-PA, Actilyse, Boehringer) were analyzed by evaluating the extent of reduction of ST-segment (≥50%
in 90 min) and monitoring an early CPK peak appearance (≤12h). Data retrospectively stratified by FXIII
genotypes showed a significant higher number of
cases with ST-segment reduction (≥50%) in the FXIIIA-L34 carriers with respect to the VV subgroup
(93.6% vs 70.1%; p=0.01) and an earlier achievement (h) of the CPK peak as the number of the L34
haematologica vol. 89(suppl. n. 8):september 2004

The incidence for adverse cardiac thrombotic events
at 365 days was 52.3% and 14.3% respectively for the
VV and the L-carrier subgroup (p=0.001). No significative differences were obtained computing the FXIIIB polymorphism data. Our results suggest a key role
of the FXIIIA-L34 allele in modulating the effect of
coronary TBL, achieving an optimal reperfusion after
therapy and significantly reducing the incidence of
major adverse cardiac events.

CO-097
SOLUBLE CD40 LIGAND AND STROKE IN PATIENTS WITH
NONVALVULAR ATRIAL FIBRILLATION
Di Lecce VN,* Fimognari F, Ferro D, Loffredo L,
Del Ben M, Milite MT,^ Sbrighi P, Alessandri C,
Violi F
Divisione IV Clinica Medica, Policlinico Umberto I,
Università “La Sapienza” Rome, Italy, *U.O.C. Medicina Interna, Ospedale L. Parodi-Delfino, ASL RM G,
Colleferro, Italy; ^Servizio di Patologia dell’Emostatsi, Ospedale L. Parodi-Delfino, ASL RM G, Colleferro,
Italy
Aim. Among patients with nonvalvular atrial fibrillation (NVAF) several clinical characteristics identify patients at high risk for stroke, but no plasma
markers have yet been shown to predict stroke. The
objective of this study was to assess whether soluble CD40 ligand (sCD40L), a marker of platelet activation with proimflammatory and prothrombotic
activity, is associated with ischemic stroke in patients
with NVAF. Methods and Results: One hundred and
fifty-nine consecutive patients with NVAF, admitted
to our division were evaluated between March 2000
and July 2003; forty five NVAF patients (28.3% of
159 patients) had a clinical history of previous
ischemic stroke. Thirty healthy volunteers matched
for age were used as controls. Compared to controls,
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NVAF patients had higher sCD40L values (5.0±1.8 vs
2.8±0.8 ng/mL respectively, p<0.001) Patients with
NVAF and stroke had higher concentrations of plasma sCD40L than patients with NVAF alone (7.4±1.3
ng/mL and 4.1±1.1 ng/mL respectively, p<0.001).
Patients with sCD40L values>5.7 ng/mL (upper tertile) experienced stroke in 80.8% of cases, compared
to only 2.8% in those with values <5.7 ng/mL. After
adjustment for age and hypertension, sCD40L was
independently associated with ischemic stroke (OR:
10.8; 95% C.I.: 5.5-21.3). Clinical factors independently associated with elevated sCD40L were age,
hypertension and LDL-cholesterol. Conclusion: In
patients with NVAF, elevated sCD40L plasma levels
are significantly associated with a clinical history of
previous stroke.

CO-098
EMERGING GENETIC AND METABOLIC RISK FACTORS IN
PATIENTS WITH PERIPHERAL ARTERY DISEASE
Sofi F,* Pratesi G,* Lari B,* Rogolino A,*
Marcucci R,* Sestini I,* Cellai AP,° Pulli R,*
Pratesi C,* Prisco D,* Abbate R,* Gensini GF*
*Dipartimento Area Critica Medico-Chirurgica,
Università degli Studi di Firenze; °Dipartimento
Cardiologico e dei Vasi, Azienda Ospedaliero
Universitaria Careggi, Florence, Italy
Peripheral arterial disease (PAD) is a common manifestation of systemic atherosclerosis. Recently, several novel mediators of atherosclerosis have been
identified but not definite information is available
about the role of the contemporary presence of these
parameters in different pathophysiological conditions. Aim of this study was to evaluate the prevalence of emerging hemostatis-related risk factors in
a group of patients with peripheral artery disease
(PAD). Two-hundred-eighty patients with PAD (216
males and 64 females), admitted to the Vascular
Surgery Unit of University of Florence, were included in the study and matched for age and sex with a
control group. In PAD patients homocysteine plasma
levels were found significantly higher than in healthy
subjects. Hyperhomocysteinemia (HHcy) have been
identified in 85/280 patients (30.3%) and in 35/280
(12.5%) healthy subjects. Lipoprotein (a) levels were
significantly higher in patients with PAD (median:
207 mg/L) than in healthy subjects (median: 85 mg/L)
and Lipoprotein (a) levels >300 mg/L were found in
110/280 (39.3%) patients and in 49/280 (14.3%)
healthy subjects. Plasminogen Activator Inhibitor-1
(PAI-1) plasma levels were found significantly different between the two groups and PAI-1>15 UI/mL
was present in 74/280 (26.4%) patients compared to
25/280 (8.9%). Positivity of anticardiolipin antibod-
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ies, defined as levels > 20 UMPL for IgM type and/or
UGPL for IgG type), was found significantly more
prevalent in patients than in healthy subjects
(p<0.0001). No difference was found for the presence
of Factor V Leiden mutation between the two groups.
G20210A prothrombin variant was significantly more
prevalent in patients (15/280; 5.4%) than in healthy
subjects (4/280; 1.4%). Logistic multivariate analysis showed a significant association between the
presence of altered parameters (HHcy, high levels of
Lp(a), PAI-1>15 UI/mL, ACA positivity and prothrombin variant) and PAD. Moreover, when high levels of Lp(a) were associated with another metabolic
risk factor (e.g. HHcy or dyslipidemia) the susceptibility to the disease resulted to be increased. In conclusion, these results show an association between
PAD and emerging hemostasis-related risk factors.

CO-099
ASSOCIATION BETWEEN –675 4G/5G POLYMORPHISM OF THE
PAI-1 GENE AND OBESITY IN ITALIAN MEN: LONGITUDINAL
FINDINGS OF THE OLIVETTI HEART STUDY
Iacoviello L,* Iacone R,° Farinaro E,°° Versiero M,°
Siani A,** Cappuccio F,°°° Donati MB,* Strazzullo P°
*Center for High Technology Research and Education
in Biomedical Sciences, Catholic University, Campobasso, °Department of Clinical & °°Experimental
Medicine, Department of Preventive Medical Sciences, "Federico II" University of Naples Medical
School, Naples; **Epidemiology & Population Genetics, Institute of Food Sciences, CNR, Avellino; Italy;
°°°Department of Community Health Science, St.
Georges' Hospital Medical School, London, UK
Background. Development of obesity is associated
with extensive remodelling of adipose tissue and
involves extracellular matrix proteolysis. PAI-1 levels have been associated with adipose tissue remodelling. PAI-1-deficient mice on high fat diet developed more rapidly adipose tissue than their lean
counterparts while transgenic mice overexpressing a
stable human PAI-1 variant had virtually no intraperitoneal fat. Objective. To investigate the possible
association of –675 4G/5G polymorphism of the PAI1 gene, a genetic variation associated with PAI-1
levels, with body mass, body fat distribution and obesity-associated hypertension in a sample of adult
male population. Methods. The –675 4G/5G polymorphism was evaluated in a group of 378 participants of the Olivetti Heart Study seen at the 20012003 follow-up visit, who had been examined for
the first time in 1975 (all males, age range 50-81
years). Complete anthropometry and blood pressure
(BP) were measured with standardised procedures.
Results. At the follow-up examination participants
haematologica vol. 89(suppl. n. 8):september 2004
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carrying the 5G/5G, compared to those with 4G/5G
or 4G/4G genotype, had greater values of BMI (28.3
vs 27.4 or 26.8 kg/m2, p=0.005), hip circumference
(100.3 vs 98.5 or 98.1 cm, p=0.03), arm circumference (32.2 vs 31.5 or 30.9 cm, p=0.005), leg circumference (50.0 vs 48.7 or 48.8 cm, p=0.02) and subscapular skinfold (23.4 vs 21.8 0r 20.5 mm, p=0.02).
No association was detected between blood pressure, lipid or glucose levels and –675 4G/5G polymorphism. The increase in body weight since 1975
(27-year average follow-up) was 5.03;0.78 kg for
5G/5G vs 3.35; 0.39 kg for the other group (p=0.038).
Among participants who were not overweight in
1975, the 27 year-incidence of over-weight (BMI;
27 kg/m2) was 56.7% for 5G/5G vs 27.3% for the
other participants (O.R.=3.49; 95% C.I.=1.97 to 6.21)
and that of obesity (BMI; 30 kg/m2) 22.6% vs 11.8%,
respectively (O.R.=2.18; 95% C.I.=1.17 to 4.04). No
difference was observed in the BP, lipids and glucose
changes over time, according to PAI-1 genotypes.
Conclusions. In this sample of adult male population, the 5G/5G homozygosity was a signifi-cant predictor of overweight and obesity. Since 5G allele has
been associated with lower levels of PAI-1, it can be
hypothesised that a genetic tendency to decreased
levels of PAI-1 is associ-ated with body weight gain.

by PCR-RFLP analysis. The genotype distribution was
in Hardy-Weinberg equilibrium for all polymorphisms. The genotype distribution and allele frequency of ACE I/D, but not AT1R A1166C polymorphism were significantly different between patients
and controls (ACE I/D: p=0.0002 and p<0.0001,
respectively and AT1R A1166C: p=0.6 and p=0.4,
respectively). An association between the ACE DD
genotype and the predisposition to AAA was found
(OR DD vs.ID+II= 1.9 95% CI 1.3-2.9 p<0.0001). The
OR for the predisposition to AAA varied from 1.76
(p=0.019) in ID heterozygotes to 2.86 (p<0.0001) in
DD homozygotes, with a dose dependent effect.
From the multivariate analysis adjusted for age, sex,
and traditional vascular risk factors, ACE DD genotype was found to be independently related to the
disease (OR DD vs. ID+II = 2 95% CI 1.2-3.3 p=0.007).
Our findings document a role for ACE gene I/D polymorphism in the pathogenesis of a complex disease,
such as AAA.

CO-101
GENETIC AND ENVIRONMENTAL REGULATION OF FACTOR VII
LEVELS: RESULTS FROM THE IMMIDIET PROJECT

Fatini C,* Sticchi E,* Lari B,* Bolli P,* Sofi F,*
Lenti M,* Gensini F,° Pratesi G,* Pulli R,* Pratesi C,*
Abbate R,* Gensini GF*
*Dipartimento Area Critica Medico-Chirurgica,
Università degli Studi di Firenze; °Dipartimento
Fisiopatologia Clinica, Università degli Studi di
Firenze, Italy

Di Castelnuovo A,* Zito F,* Dircks C,# Siani A,°
Arnout J,# Cappuccio FP,§ Donati MB,* Iacoviello L*
on behalf of the IMMIDIET Study Group
*Laboratory of Genetic and Environmental
Epidemiology, Center for High Technology Research
and Education in Biomedical Sciences, Catholic
University of Campobasso, Italy; #Center for
Molecular and Vascular Biology, University of
Leuven, Campus Gasthuisberg, Leuven, Belgium;
§Department of Community Health Sciences, St
George's Hospital Medical School, Cranmer Terrace,
London, UK; °Institute of Food Sciences, CNR,
Avellino, Italy

Genetic and environmental components contribute
to the etiology and progression of aortic aneurysms.
To date, ACE I/D and AT1R A1166C polymorphisms in
genes encoding for Renin Angiotensin System (RAS)
components have been demonstrated to be associated with atherosclerotic lesions and ACE D allele
has been related to angiotensin II plasma levels.
Experimental studies demonstrated that angiotensin
II infusion produced abdominal aortic aneurysm
(AAA). In humans few data are available regarding
the role of RAS in aneurysm formation. In order to
determine the role of these two polymorphisms in
the development of AAA, we investigated 250 consecutive patients, 217 males and 33 females (median age 72, range 50-83), undergone to AAA elective
repair and 250 healthy controls, comparable for sex
and age. ACE and AT1R polymorphisms were studied

Background and Aim. The 10ins allele of the 0/10bp
polymorphism in the promoter region of coagulation
factor VII (FVII) gene is associated with low levels of
FVII. A gradient exists in Europe in the frequencies of
the 10ins allele, and in the mean levels of FVII, which
is compatible with the North-South gradient of cardiovascular disease mortality. We aimed at investigating the differences in the distributions of FVII levels and of 10ins allele, in three primary care-based
European populations from the IMMIDIET project.
Methods. The IMMIDIET Project includes a study on
1400 subjects from 3 populations: Italy, Belgium and
mixed couples, the latter group formed by subjects
migrated to Belgium from Southern Italy (Mixed Italians) and their Belgian spouses (Mixed Belgians). The
subjects, apparently healthy and aged 30 -65 years,
were free from diabetes, CVD or other major chron-

CO-100
ACE DD GENOTYPE: A PREDISPOSITION FACTOR TO
ABDOMINAL AORTIC ANEURYSM
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ic diseases. Results. The prevalence of the 10ins allele
was not different between Italians and Mixed-Italians and between Belgians and Mixed-belgians, and
was higher in Italians in comparison with Belgians
(p=0.0054) (see Table).

73

Oral Communications

HOMOCYSTEINE &
ANTIPHOSPHOLIPID ANTIBODIES
CO-102
POLYMORPHISMS IN GENES INVOLVED IN HOMOCYSTEINE
METABOLISM IN THE INCHIANTI STUDY

FVII levels were higher in subjects without the
10ins allele, in all three populations (p<0.0001, multivariate ANOVA adjusted for age and gender). Italians showed significantly lower FVII levels as compared with Belgians (p<0.001). The Italians migrated to Belgium showed FVII values comparable to
those of their Belgian counterparts, and significantly higher than Italians (p=0.0005, p=0.074, p<0.0001
for activity, activated and antigen). Belgians spouses of migrated Italians showed similar FVII activity
and activated levels, and higher FVII antigen levels
(p<0.0001), in comparison with Belgians. Findings
have been exactly replicated excluding carriers of
the 10ins allele. Comments. Our results confirm the
expected South-North gradient in 10ins allele frequency and in elevated FVII levels. More interestingly, we found that migration and subsequent cultural integration raised FVII activity and activated levels in Italians but not in Belgians (difference of
effects: p=0.016 and p=0.039), suggesting a strong
environmental regulation of FVII levels, but also a
role of genetic background in controlling the environmental effect.

Giusti B, Corsi AM,* Gori AM, Lapini I, Lucarini L,
Cesari F, Ferrini S, Beconcini S, Pepe G,
Ferrucci LC,** Gensini GF, Abbate R
Department Medical and Surgical Critical Care,
UNiversity of Florence, Italy; *Laboratory of Clinical
Epidemiology, Geriatric Department, National Institute of Research and Care on Aging (INRCA),
Florence, Italy; **Longitudinal Studies Section,
Gerontology Research Center, National Institute on
Aging, National Institutes of Health, Baltimore, USA
Total blood levels of homocysteine (tHcy) have
been shown to depend on both environmental and
genetic factors, and to be associated with the risk of
developing atherosclerosis with its complications of
coronary heart disease and stroke. Hyperhomocysteinemia may be associated with the presence of
polymorphisms in genes codifying for enzymes
involved in the Hcy metabolism. Aim of this study
was to evaluate in the InCHIANTI Study, a prospective population-based Italian study of risk factors for
disability in late life: 1) total homocysteine, folic acid,
vitamin B12 and B6 levels and 2) the association
between homocysteine levels and the genetic polymorphisms of methionine metabolism enzyme:
C677T and A1298C of 5, 10-methylenetetrahydrofolate reductase (MTHFR), and A2756G of methionine
synthase (MTR) gene polymorphisms. We studied 586
men (78% aged, ≥65 years) and 734 women (81%
aged, ≥65 years) randomly selected from the people
living near Florence. Homocysteine plasma levels
were significantly (p<0.0001) higher in men than in
women and significantly correlated with increasing
age (r= 0.46; p<0.0001). Serum folic acid, vitamin B6
and B12 were 6.3 (0.7-45.3) nmol/L, 25.3 (0.4-689.2)
nmol/L and 285 (25.2-1488.1) pmol/L respectively. A
significant genotype-phenotype association (p<0.01)
between homocysteine levels and C677T MTHFR
polymorphisms was observed; no significant association with A1298C MTHFR or A2756G MTR polymorphisms was found. Furthermore, in subjects with
folic acid <5nmol/L we observed a significant genotype-phenotype association (p<0.001) between
homocysteine plasma levels and C677T MTHFR polyhaematologica vol. 89(suppl. n. 8):september 2004
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morphism, but not in those with folic acid ≥5 nmol/L.
Among all the possible combinations of the 3 analyzed polymorphisms, the more frequent combined
genotypes resulted 677CT/1298AC/2756AA (28.6%),
677TT/1298AA/2756AA (19.6%) and 677CT/1298AA/
2756AA (16.7%). Homocysteine levels were significantly (p<0.01) higher in combination 677TT/
1298AA/2756AA, 16.6 (15.8-17.5) than in all the
other possible combinations. These data demonstrate
that homocysteine levels were influenced by C677T
MTHFR polymorphism, but not A1298C MTHFR or
A2756G MTR polymorphisms, in subjects with
reduced folic acid levels.
This work was supported by a grant from Ministero
della Salute.

CO-103
INFLUENCE OF THE ENOS GENE POLYMORPHISMS ON THE
HOMOCYSTEINE PLASMA LEVELS IN HEALTHY SUBJECTS
Sofi F,* Fatini C,* Sticchi E,* Gori AM,*
Bruschettini A,* Gensini F,° Lari B,* Bandinelli B,*
Corsi AM,^ Gensini GF,* Ferrucci L,^ Abbate R*
*Dipartimento Area Critica Medico-Chirurgica,
Università degli Studi di Firenze; °Dipartimento di
Fisiopatologia Clinica, Università degli Studi di
Firenze; ^Gerontology Research Center, National
Institute on Aging, NIH, Baltimore, USA, Geriatric
Department, National Institute of Research and
Care on Aging (INRCA), Florence, Italy
Nitric oxide (NO) plays a relevant role in various
events during atherogenesis. Homocysteine, a known
risk factor for atherosclerosis, impairs NO release
from endothelial cells. In vitro studies suggest that
homocysteine modulates NO pathway by inhibiting
DDAH activity, increasing ADMA accumulation, so
reducing NO synthesis. Aim of this study was to
investigate the role of eNOS T-786C, G894T and
4α/4β polymorphisms in influencing homocysteine
plasma levels in healthy subjects. We enrolled 758
healthy subjects 346 males and 422 females (median age 66 yrs, range 17-96). Homocysteine plasma
levels were determined by FPIA assay and the eNOS
polymorphisms by PCR-RFLP analysis. No association between eNOS genotypes and homocysteine
plasma levels was observed (p for trend >0.05). At
the multivariate logistic regression analysis adjusted for age, sex, creatinine plasma levels, folate, B6
and B12 plasma levels, folate and B6 intakes and
MTHFR polymorphism, eNOS gene polymorphisms
were not significantly associated with an increased
risk of having high levels of homocysteine. Nevertheless, as far as subjects with lowest serum folate
tertile are considered, only eNOS -786C variant influenced the risk of being in the highest homocysteine
haematologica vol. 89(suppl. n. 8):september 2004

tertiles (2nd tertile: OR 6.4, p=0.02; 3rd tertile: OR
8.3, p=0.01). Our results document a possible association between eNOS T-786C polymorphism and
homocysteine plasma levels in healthy subjects with
low serum folate levels.

CO-104
A PROINFLAMMATORY STATE INDICATED BY HIGH IL-6
LEVELS IS RELATED TO HYPERHOMOCYSTEINEMIA
Gori AM, Fedi S, Corsi AM,* Rogolino A,^
Alessandrello Liotta A,^ Gazzini A, Lenti M, Poggi F,
Rossi L, Ferrucci L,** Abbate R, Gensini GF
Department of Medical and Surgical Critical Area,
University of Florence; *Laboratory of Clinical
Epidemiology, Geriatric Department, National Institute of Research and Care on Aging (INRCA), Florence; ^Dipartimento Cardiologico e dei Vasi, Azienda Ospedaliero-Universitaria Careggi, Florence,
Italy; **Longitudinal Studies Section, Gerontology
Research Center, National Institute on Aging,
National Institutes of Health, Baltimore, USA
Elevated levels of homocysteine may reflect
increasing age, male sex, renal failure, vitamin deficiencies (low folate, vitamin B12 or vitamin B6), or
inherited abnormalities of enzymes involved in the
methionine metabolism. Aim of this study was to
determine in a large population based sample
whether hyperhomocysteinemia is associated with
high circulating levels of inflammatory markers.We
studied 586 men and 734 women randomly selected from the people living in two sites in the surrounding of Florence, Italy. In the InCHIANTI population homocysteine, folic acid, vitamin B6 and B12
levels were 13.7 (5.4-95.9) µmol/L, 6.3 (0.7-45.3)
nmol/L, 25.3 (0.4-689.2) nmol/L and 285 (25.21488.1) pmol/L respectively. Dietary vitamin B6 and
folic acid intakes were strongly (p<0.0001) and
inversely associated with homocysteine levels, as
well as serum levels of folic acid vitamin B12 and vitamin B6. Interleukin 1- receptor antagonist (IL-1ra)
and interleukin-6 (IL-6) serum levels were significantly (p<0.001) and positively associated with
homocysteine plasma levels also after adjustment
for creatinine levels, total energy, lipid, alcohol, and
folic acid intakes, as well as serum levels of folic acid,
vitamin B12, vitamin B6. At multivariate logistic
regression analysis, subjects who had IL-6 serum levels in the highest tertile compared to the lowest tertile of the distribution had an increased risk of being
in the highest homocysteine groups (OR=2.53 95%
CI 1.13-5.65 for homocysteine >15,6 µmol/L, p=0.02
and OR= 1.60 95% CI 1.20-2.12 for homocysteine
12,2-15,6 µmol/L, p=0.0013). This study provides
data about the complex relationship between homo-
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cysteine, the pattern of inflammatory mediators, vitamin intakes and vitamin levels in a large population-based study, in the InChianti Study. Interleukin6 and interleukin-1ra, but not other markers of
inflammation, were found to be independent predictors of homocysteine plasma levels, in addition to
the vitamins involved in methionine cycle.
This work was supported by a grant from Ministero
della Salute.

CO-105
REDUCED IN VIVO OXIDATIVE STRESS FOLLOWING A
SHORT-COURSE SUPPLEMENTATION OF
5-METHYLTETRAHYDROFOLATE IN SUBJECTS WITH HOMOZYGOUS
THERMOLABILE METHYLENETETRAHYDROFOLATE REDUCTASE
AND A HISTORY OF EARLY-ONSET THROMBOSIS
Coppola A,* D’Angelo A,^ Fermo I,° Mazzola G,^
Cajani A,# Sala A,# Folco G,# Tremoli E,# Di Minno G*
*Regional Reference Centre for Coagulation Disease,
Department of Clinical and Experimental Medicine,
“Federico II” University, Naples; ^Coagulation Service
and Thrombosis Research Unit, and °Department of
Laboratory Medicine, I.R.C.C.S. “H S. Raffaele”, Milan;
#Department of Pharmacological Sciences, University
of Milan, Italy
The protective role of folate in vascular disease is
related to its effects on oxidative stress. We evaluated some effects of a 28-day course of 15 mg of the
biologically active form of folate, D-L 5-methyltetrahydofolate(5-MTHF, Prefolic, Zambon, Italy) in 45
homozygotes for the 677TT mutation of the methylenetetrahydrofolate reductase (MTHFR) gene (27 men,
18 women, mean age 40.8±14.0 yrs, range 14-76, all
with a history of thrombotic episodes, 11 with fasting
mild/moderate hyperhomocysteinemia). At baseline,
patients’ urinary excretion of 8-iso-PGF2α, a plateletactive product of arachidonic acid peroxidation and
reliable marker of in vivo oxidative sress, was 304 (0.10)
pg/mg creatinine (geometric mean and one SD as a
multiple of the logarithmic mean, range: 101-1011),
higher levels being found in subjects in the lowest
quartile of plasma folate distribution (p<0.05). In age
and sex-matched controls (n= 45, 27 men 18 women,
mean age 42.3±13.8 yrs, range 19-77) urinary 8-isoPGF2α was 190 (0.09) pg/mg creatinine (p<0.001 vs
patients). After 5-MTHF supplementation, metabolite
excretion was 254 (0.09) pg/mg creatinine, (p<0.048
vs baseline values) the reduction being proportional to
individual baseline patient’s excretion (r=0.77). Plasma
folate levels increased by about 13 folds following the
supplementation, (p<0.0001 vs baseline); this was
associated with the lowering of tHcy levels (mean
37%, p<0.0001) in a manner proportional to baseline
levels (r=0.98). The effects on plasma folate (p<0.0001)
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and tHcy (p=0.0004) persisted up to two months after
cessation of the supplementation. No difference with
respect to baseline values of 8-iso-PG2α, folate and
tHcy was found in samples collected 4-6 mo. after cessation of the supplementation (p always >0.05). These
results provide evidence for enhanced in vivo formation of 8-iso-PGF2α in homozygotes for the 677TT
mutation of the MTHFR gene with a history of juvenile
thrombotic episodes and for its partial dependence on
5-MTHF-sensitive mechanisms.

CO-106
HOMOCYSTEINEMIA AS RISK FACTOR FOR STROKE IN
PATIENTS WITH NONVALVULAR ATRIAL FIBRILLATION
Loffredo L,* D’Angelo A,** Fimognari FL, Cangemi R,
Milite MT, Lorecchio G,* Sampietro F,* Mazzola G,
Di Lecce VN, Buttiglieri R, Violi F
Policlinico Umberto I, Università “La Sapienza” Rome,
Italy; ** Servizio di Coagulazione ed Unita’ Ricerca
Trombosi, Scientific Institute H.S. Raffaele, Milano,
Italy; *U.O.C. Medicina Interna, Ospedale L. ParodiDelfino, ASL RM G, Colleferro, Italy
Atrial fibrillation (AF) is complicated by a high rate
of ischemic stroke. Previous studies have shown that
increased circulating total homocysteine (tHcy) is an
independent predictor of stroke, but it is unclear
whether it does predict stroke also in patients with
atrial fibrillation. The objective of this study was to
evaluate if increased tHcy is an independent predictor
of cardio-embolic stroke in patients with nonvalvular
AF. We studied 163 consecutive patients (77 males and
86 females; mean age 72.3±8.8 years) with chronic
(n=118) or paroxysmal (n=45) AF of nonvalvular origin.
Among them, ischemic stroke was documented by
MNR or CT imaging in 40 patients (16 males and 24
females mean age 74.8±8.8 years). Fasting tHcy levels
were determined by HPLC after cleavage and reduction
with sodium borohydride followed by derivatization
with SBD-F (ammonium-7-fluorobenzo-2-oxa-1,3diazole-4-sulfonate). Multivariate analysis showed
that age (OR:1.063 for each 1 year increase of age;
95% C.I.: 1.009-1.121, p=0.034), total homocysteine
(OR:1.052; for each 1 µmol/l increase, 95% C.I.: 1.0051.102; p=0.025) and fibrinogen (OR:1.008 for each 1
mg/dL increase; 95% C.I.: 1.002-1.013; p=0.009) were
independent predictors of ischemic stroke. In patients
with nonvalvular atrial fibrillation, increased fasting
tHcy levels are an independent predictor of cardioembolic stroke, suggesting that changes in methionine metabolism may predispose to thromboembolism
in this setting.
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CO-107
HOMOCYSTEINE PLASMA LEVELS AND MTHFR GENOTYPES IN
YOUNG AND OLD PATIENTS WITH RETINAL VEIN OCCLUSION
Piana A,* Camicione P,° Verrastro G,° Calabria G,°
Minniti G,§ Cerone R,§ Calevo MG, Perrone L,•
Armani U*
*Department of Internal Medicine, Thrombosis
Research Center and °Department of Neurosciences, Ophthalmology and Genetics, University
of Genoa, §Department of Pediatrics II and Service
of Statistics and Epidemiology, Gaslini Institute,
Genoa, •Lab. Human Genetics, Galliera Hospital,
Genoa, Italy
Aim of this study is to evaluate homocysteine levels
in the fasting state and after methionine loading test
and C677T MTHFR mutation in patients with retinal
vein occlusion (RVO). Ninety-three consecutive
patients with a RVO were enrolled. Thirty-nine patients
were aged less than 50 years and 54 patients over 50
years. Seventy-one matched controls were also included. Total plasma HCY was measured by high-pressure
liquid chromatography before and after a standardized
methionine-loading test. Hyperhomocysteinemia was
defined as total plasma HCY level above the 95th percentile in the control group. The odd ratio was calculated as an estimate of the risk of RVO for individuals
with hyperhomocysteinemia. MTHFR genotypes were
ascertained by standard molecular methods. The mean
fasting plasma homocysteine level was significantly
higher in younger RVO group (9.8±3 µmol/µL) compared with the younger control group (7.3±3 µmol/L;
p < 0.001). Among the elderly group, the difference
between the fasting HCY levels in OVR patients
(8.8±2.6 µmol/L) and controls (8.5±2.2 µmol/L) did
not reach statistical significance. HCY values after
methionine loading compared with the fasting HCY
levels were not significantly different in two different
age groups. On univariate analysis, elevated fasting
HCY levels conferred an increased risk of retinal vein
occlusion in young OVR patients, which remained significant in a multivariate analysis (OR 1.37;CI 95%
1.11-1.7; p< 0.004). Genotype distribution of the MTHFR C677T mutation among controls and patients did
not reveal any significant difference. No significant
differences were shown regarding plasma total HCY
levels and MTHFR genotype between CRVO and BRVO
in both different age group examined. This study show
a significant association between the elevated fasting
plasma total homocysteine levels and retinal venous
occlusive disease in young RVO patients compared
with the control group and with older patients.
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CO-108
HOMOCYSTEINE CAUSES THE EXPRESSION OF VASCULAR CELL
ADHESION MOLECULE-1 IN CULTURED ENDOTHELIAL CELLS BY
A PRO-OXIDANT MECHANISM: PROTECTIVE ROLE OF DIETARY
ANTIOXIDANTS
Carluccio MA,* Ancora MA,* Massaro M,*
Carluccio M,* Distante A,* Storelli C,° De Caterina R#
*CNR Institute of Clinical Physiology, Lecce and Pisa,
°University of Lecce, #D’ Annunzio University, Chieti,
Italy
High levels of homocyst(e)ine are now recognized
as an indipendent and graded risk factor for vascular disease. Monocyte adhesion to the vascular
endothelium is a crucial early event in atherogenesis and vascular cell adhesion molecule (VCAM)-1 is
an important mediator of such interactions. We
therefore evaluated whether homocysteine (Hcy)
could up regulate the endothelial expression of
VCAM-1 and possible mechanisms involved. In cultured human umbilical vein endothelial cells (HUVEC)
we found that Hcy, but not cysteine, at pathophysiological concentrations (10-500 µmol/L) induced the
expression of VCAM-1 (average increase: 2 folds)
and the effect became highly significant in the presence of low concentrations of tumor necrosis factor
(TNF)α (Table 1).

Correspondingly Hcy, but not cysteine, increased
TNF-induced VCAM-1 mRNA at Northern analysis,
as well as the activation of redox sensitive transcription factors nuclear factor-cappaB (NF-κ) and
activator protein (AP)-1, as assessed by electrophoretic mobility shift assay. This proinflammatory
effect by Hcy was accompanied by a clear overproduction of reactive oxygen species (ROS), as evaluated by -dichlorofluoresceine diacetate at flow
cytometry. Mediterranean diet antioxidants hydroxytyrosol and trans-resveratrol (10-50 µmol/L)
reduced the stimulated expression of VCAM-1 and
the ROS overproduction induced by either Hcy and
Hcy plus TNF, pointing to a causal link between ROS
overproduction and VCAM-1 expression by Hcy. In
conclusions, our results shown that Hcy, per se and
in conjunction with known proatherogenic/proinflammatory agonists, induces the expression of
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VCAM-1 through a ROS-mediated mechanism, and
suggest the possibility that Mediterranean diets
could counterbalance some of Hcy vascular proinflammatory effects.

CO-109
PHOSPHOLIPID OXIDATION-DEPENDENT INHIBITION OF
ACTIVATED PROTEIN C ACTIVITY AND RISK OF THROMBOSIS
IN LUPUS ANTICOAGULANT PATIENTS
Esmon NL, Safa O, Della Valle P, Fattorini A,
Esmon CT, D’Angelo A
Oklahoma Medical Research Foundation, Oklahoma
City, USA; Servizio di Coagulazione ed Unita’ Ricerca
Trombosi, HS. Raffaele, Milan, Italy
Lipid oxidation enhances the anticoagulant function of activated protein C (APC) and facilitates
detection of its inhibition by anti-phospholipid antibodies. The anticoagulant activity of APC (0.2 µg/mL
f.c.) was explored in Xa-one stage clotting assays
with non-oxidized and oxidized phospholipid (PL)
after the addition of total IgG fraction (0.6 mg/mL
f.c.) obtained from healthy subjects (C, n = 22),
patients with atrial fibrillation on oral anticoagulant
treatment (AF, n = 21), lupus anticoagulant (LA)-free
patients with history of thrombosis on oral anticoagulant treatment (LA-/Thr+, n = 28), patients with
LA and no history of thrombosis (LA+/Thr-, n = 25)
and LA patients with history of thrombosis on oral
anticoagulant treatment (LA+/Thr+, n = 25). LA
potency (PTT-LA, Staclot and Staclot + hexagonal PL,
Stago) and aCL IgG titers at diagnosis were similar
in the two groups of LA patients. With non-oxidized
PL, clotting times were prolonged to a similar extent
in all groups by APC. The APC response with oxidized
PL was similar in the C and AF groups (median ratio
= 3.11 and 3.24 respectively), but was lower with
IgG from patients of the other groups (median ratios
< 2.83, p< 0.0001). With respect to C and AF subjects, impaired PL oxidation-dependent response to
APC was observed for one patient in the LA−/Thr+
group, 5 patients in the LA+/Thr− group (OR = 6.75, p
= 0.07)) and 13 patients in the LA+/Thr+ group (OR =
29.3, p = 0.0002). By logistic regression, independent predictors of impaired oxidation-dependent
APC response in LA patients were aCL IgG titers (OR
= 1.05, p = 0.015), association with autoimmune diseases (OR = 26.3, p = 0.04) and history of thrombosis (OR = 143.0, p = 0.006). These data strongly suggest that APC resistance with oxidized phospholipids
is a major risk factor for thrombosis in patients with
lupus anticoagulants.
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HEMORRHAGIC SYNDROMES:
DIAGNOSIS AND CLINICAL ASPECTS
CO-110
VALIDATION OF A DIAGNOSTIC ALGORITHM FOR INHERITED
THROMBOCYTOPENIAS IN 46 CONSECUTIVE PATIENTS
Balduini CL, Noris P, di Bari F,* Pecci A,
Di Pumpo M, Ceresa I, Arezzi N, Ambaglio C,
Savoia A*
Clinica Medica III, IRCCS Policlinico San MatteoUniversity of Pavia and *Telethon Institute of
Genetics and Medicine (TIGEM), Naples, Italy
An algorithm to assist clinicians in the diagnosis of
inherited thrombocytopenias has been proposed by
the Italian Gruppo di Studio delle Piastrine (Haematologica 2003;88:582). It includes a first phase of
clinical and simple laboratory investigations to put
forward diagnostic hypotheses, followed by a second
phase of specialized investigations to make diagnosis. To validate this diagnostic algorithm, we applied
it retrospectively to 46 consecutive unrelated
patients with inherited thrombocytopenias observed
in our institution during the last 5 years. At the end
of second level investigations, patient phenotypes
have been classified as follows: 11 MYH9-related
disease (MYH9-RD); 4 homozygous Bernard-Soulier
syndrome (BSS); 8 heterozygous BSS; 1 gray platelet
syndrome; 1 X-linked thrombocytopenia with thalassemia (XLTT); 1 von Willebrand disease 2B. Two
additional patients had the clinical phenotype of
MYH9-RD (autosomal dominant macrothrombocytopenia, deafness, and kidney defect), but a normal
distribution of mutant protein (NMMHC-IIA) within
neutrophils excluded this diagnosis. Mutation
screening confirmed the diagnoses of MYH9-RD and
XLTT. No mutations of MYH9 were detected in the 2
patients with the clinical phenotype of MYH9-RD
and normal leukocyte distribution of NMMHC-IIA.
Molecular diagnostic tests in the 8 patients with the
phenotype of heterozygous BSS identified the
Bolzano mutation in 4 cases, while no mutations of
GPIbα, GPIbβ, GPIX or GPV were observed in the
remaining 4 cases. Eighteen patients did not meet
the criteria for any known inherited macrothrombocytopenia and no further diagnoses were done by
additional investigations other than those required
by the diagnostic algorithm. In conclusion: a) the
investigated algorithm identified all patients with a
known form of inherited thrombocytopenia; b) the
haematologica vol. 89(suppl. n. 8):september 2004
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most frequent inherited thrombocytopenias were
MYH9-RD and BSS; c) some patients with the phenotype of MYH9-RD or heterozygous BSS had no
mutations in the genes for MYH9 or GPIb/IX/V,
respectively, thus indicating genetic heterogeneity
of these disorders.

CO-111
THERAPY WITH HIGH-DOSE DEXAMETHASONE (HD-DXM) IN
PREVIOUSLY UNTREATED PATIENTS AFFECTED BY IDIOPATHIC
THROMBOCYTOPENIC PURPURA
Mazzucconi MG,* Bernasconi S,* Fazi P,*
Amendola A,* De Rossi G,° Baronci C,° Leone G,^
Carbone C,' Vianelli N,°° Quattrin S,** Fioritoni G,''
Gugliotta L,^^ Mandelli F* for the GIMEMA
Cooperative ITP Study Group
*Dip. Biotec. Cellulari ed Ematologia Univ. "La
Sapienza", Rom; °Divisione di Ematologia, Ospedale
Pediatrico Bambino Gesù, Rome; ^Divisione di
Ematologia, Università Cattolica del Sacro Cuore,
Rome; 'Sezione di Ematologia e Trapianti, Spedali
Civili, Brescia; °° Istituto di Ematologia e Oncologia
Medica L.e A. Seragnoli, Università di Bologna; **
U.O.Oncoematologia Ospedale Santa Maria delle
Grazie, Pozzuoli; ''Div. Emat. con Trapianto, Azienda
USL, Pescara, ^^ Servizio di Ematologia, Arcispedale
"Santa Maria Nuova", Reggio Emilia, Italy
We evaluated the efficacy, safety, feasibililty of
pulsed HD-DXM, as first-line therapy, in a series of
newly diagnosed untreated ITP patients (pts).
Patients with platelet (plt) count 30×109/L or
>30×109/L with bleeding symptoms, were enrolled.
HD-DXM was given at daily doses of 40 mg for 4
days for four courses (on days: 0-14-28-42).
Response was evaluated at day 60 from the treatment onset: plt count 150×109/L complete response
(CR); 50<150×109/L partial response (PR),
>30<50×109/L minimal response (MR); 30×109/L or
presence of bleeding symptoms, non response (NR).
Persistent response (pCR, pPR, pMR): stable plt
counts without therapy for at least 2 months. Ninety-five pts (M34/F61; median age 20 years, range 270) were enrolled. Ninety pts were evaluable for
response; 3 patients were lost to follow-up (FU); 2
stopped treatment early: 1 for gastric toxicity and 1
for medical decision after the 3rd and 2nd cycle,
respectively. The responder pts were 77/90 (86%):
CR 58, PR 18, MR 1. The overall response rate was the
same in pts under (42 pts) and over (48 pts) 18 years.
Total response rates at the end of the 1st, the 2ndand
the 3rd cycle were: 69.5%, 76%, 89%, respectively.
A statistically significant increase concerning the
overall response rate was found after the 3rd cycle
(p 0.018), while no further rise after the 4th one was
haematologica vol. 89(suppl. n. 8):september 2004

recorded. At the last control (median F.U. 10 months,
range 4-24), among the 77 responder pts, 67 (87%)
showed a persistent response. Ten/77 (13%) responder pts relapsed after a median F.U. of 6.5 months
from response achievement (range 3-10). Treatment
was well tolerated. Efficacy of pulsed HD-DXM is
proven by high initial and persistent response rate.
HD-DXM would be proposed in a next randomized
GIMEMA trial, versus conventional corticosteroid
treatment, as first-line therapy.

CO-112
FAMILIAL THROMBOCYTOPENIA CHARACTERIZED BY REDUCED
GPIA-IIA EXPRESSION AND DEFECTIVE PLATELET-COLLAGEN
INTERACTION IS NOT ASSOCIATED WITH MUTATIONS IN
GPIA-IIA GENE CODING REGIONS
Noris P, Torti M,* Conti V,° Di Pumpo M, Ceresa IF,
Guidetti G,* Arezzi N, Pecci A, Gamba A, Savoia A,°
Balduini CL
Department of Internal Medicine and *Department
of Biochemistry, University of Pavia, IRCCS, San
Matteo, Pavia,° Telethon Institute of Genetics and
Medicine (TIGEM), Naples, Italy
Two families with history of autosomal dominant
thrombocytopenia were referred to our laboratory
because of worsening of bleeding tendency (family 1)
and birth of a baby with severe thrombocytopenia
(family 2). All patients had a reduced platelet count
(39-70×109plt/L). Slight platelet macrocytosis, prolonged bleeding time (>30’) and defective in vitro
platelet aggregation to collagen were observed in the
propositus from family 1. Normal MPV, platelet aggregation and clot retraction were detected in family 2
where only one member with mild bleeding tendency had prolonged bleeding time (11’). A reduced
platelet surface expression of GPIa-IIa was detected
by routine flow cytometry in all patients (32-50% of
control). It is known that nucleotide polymorphysms
in the GPIa gene define multiple alleles associated
with a different density of GPIa-IIa: allele 1
(807T/837T/873A/Brb), allele 2 (807C/837T/ 873G/Brb)
and allele 3 (807C/837C/873G/Bra) are associated
with increased, low and intermediate levels of GPIaIIa, respectively. Therefore, we typed these polymorphysms in our patients and the results of subsequent
analyses were compared with genotype-matched
donors. Defective expression levels of GPIa-IIa were
confirmed both by flow cytometry and SDS-PAGE with
immunoblotting (30-60% of control). Platelet adhesion to monomeric collagen type I ranged from 15 to
40% of that observed for controls. In family 1, residual adhesion to decorin was 40% while in family 2
residual adhesion to the CB8 peptide, obtained from
digestion of collagen II, ranged from 30 to 55% of
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control. Searching for a molecular defect underlying
the impaired expression of platelet GPIa-IIa, the coding region of GPIa and GPIIa genes were analysed but
no mutations have been identified. The defective
GPIa-IIa platelet expression and the reduced cell
adhesion to GPIa-IIa ligands define a new inherited
thrombocytopenia whose pathogenesis is unknown
since no mutations have been identified in the genes
for GPIa and GPIIa.

CO-113
PLATELET AGGREGATION STUDIES: AUTOLOGOUS
PLATELET-POOR PLASMA INHIBITS PLATELET AGGREGATION
WHEN ADDED TO PLATELET-RICH PLASMA TO NORMALIZE
PLATELET COUNT
Lecchi A,° Zighetti ML,*° Lussana F,* Cattaneo M°
*Unità di Ematologia e Trombosi, Ospedale San
Paolo, Dipartimento di Medicina Chirurgia e
Odontoiatria, Università di Milano; °Centro Emofilia
e Trombosi Angelo Bianchi Bonomi, IRCCS Ospedale
Maggiore, Dipartimento di Medicina Interna,
Università di Milano, Italy
Platelet aggregation (PA) studies are important for
diagnosing patients with defects of platelet function.
Due to the high variability of the test, results obtained
with platelet-rich plasma (PRP) of the patient should
be compared to those of control PRP, run in parallel.
Platelet counts in the two PRPs should be adjusted to
the same value, using autologous platelet-poor plasma (PPP) for proper dilution. We investigated whether
or not dilution of PRP with autologous PPP affects
the results of PA studies. Study 1. We re-evaluated the
results obtained with 83 control PRPs in PA studies
run with the same instrument from 1999 through
2001. Twenty-six PRPs had been diluted with PPP,
while 57 were used undiluted. The mean (range)
platelet count was 301×109/L (120-436) in dilutedPRPs and 376 (177-588) in undiluted-PRPs (p<0.001).
The mean maximal percent of PA induced by PAF 0.2
microM, ADP 2 µM or collagen 2 µg/mL was significantly lower in diluted-PRPs than in undiluted-PRPs
(24.4 vs 50.2, 39.2 vs 54.7, 72 vs 76). PA correlated
with platelet count in diluted-PRPs (PAF, rho=0.41;
ADP, rho=0.37; collagen, rho=0.33), but not in undiluted-PRPs (PAF, rho=0.09; ADP, rho=-0.10; collagen,
rho=0.02). Study 2. We tested the hypothesis that
adenine nucleotides (AN) released from cells into PPP
during its preparation inhibit PA. Platelet counts of
normal PRPs (n=7) were diluted to 300, 220 and 150
with PPP plus saline (S-PRP) or 0.5 U/mL apyrase
(APY-PRP), which degrades AN. PA decreased with the
extent of PRP dilution both in S-PRP and APY-PRP, but
was significantly higher in diluted APY-PRP than in
diluted S-PRP. Therefore, platelet count (range,
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&#8776;150-500) in PRP is not a determinant of in
vitro PA. AN (and, possibly, other factors) in PPP inhibit PA. Platelet count should not be adjusted with PPP
to the lowest value when comparing PA in different
samples.

CO-114
PREOPERATIVE HAEMOSTASIS SCREENING TESTS IN
CHILDREN: ARE THEY PREDICTIVE FOR BLEEDING RISK?
Contino L,* Demicheli M,* Santi R,* Pola E,*
Cellerino L,* Mirone P,* Gallini C,° Levis A*
*Hematology Department,° Pediatric Intensive Care
Unit, Azienda Ospedaliera SS. Antonio e Biagio,
Alessandria, Italy
Background. So far the predictive value of laboratory preoperative screening test (PT, aPTT) in evaluating the surgical risk of bleeding is under discussion.
Some authors stress the role of the clinical anamnesis, with regards to family and personal bleeding history, as the main tool in order to quantify the risk of
bleeding. This opinion can be shared for adult subjects who are candidate for elective surgery. However, in the case of children, personal and family history is insufficient to foresee the hemorrhagic risk.
Aim of the work. To study the role of an abnormal
preoperative screening test in a group of children in
absence of anamnestic abnormalities. Patients and
methods. From January 2002 to March 2004 we have
studied 227 children who presented, as part of their
preoperative screening, PT and/or aPTT alterations. At
a second evaluation the abnormalities were confirmed in 192 patients (85%). Factor dosage, lupus
anticoagulant, anticardiolipin antibodies were
analysed according to their clinical and laboratory
pattern. Results. Alterations in factor levels of no or
minimal clinical significance were evidenced in 42
patients, while 14 patients showed a factor deficiency of clinical interest as follows: three patients
showed von Willebrand disease of various degree,
four middle hemophylias, four a FVII deficiency, one
a FIX deficiency, one a FXI deficiency, and one FXII
deficiency. Moreover Lupus anticoagulant, anticardiolipin antibodies and both of them were positive in
11 patients. Factor deficiencies and lupus anticoagulant positive test were confirmed at least two moths
later in all cases. Conclusions. Among children, a high
percentage of patients with an abnormal preoperative clotting test is affected by an hemostatic problem that can increase the surgical risk. We consider
therefore that, for children, preoperative laboratory
screening tests are needed together with a routine
anamnestic evaluation in order to minimise the surgical bleeding risk.
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CO-115
STUDY OF THE ASSOCIATION OF PFA-100® CLOSURE TIME
AND THE SKIN BLEEDING TIME WITH THE SEVERITY OF
BLEEDING SYMPTOMS IN PATIENTS SCREENED FOR
BLEEDING DIATHESIS
Podda GM,* Bucciarelli P,* Lussana F,° Lecchi A,*
Cattaneo M°
*Centro Emofilia e Trombosi Angelo Bianchi Bonomi
IRCCS Ospedale Maggiore, Departimento di
Medicina Interna, Università di Milano; °Unità di
Ematologia e Trombosi, Ospedale San Paolo, DMCO,
Università di Milano, Italy
We compared the association of PFA-100® closure
time (CT) and the Bleeding Time (BT) with the severity of bleeding history in 128 consecutive patients
referred to our Center from June 2002 through June
2003 to be screened for bleeding disorders, due to
the presence of bleeding symptoms or the casual
finding of abnormal screening tests of hemostasis. All
patients underwent a careful medical interview and
were assigned a “bleeding score”, based on the number, type, frequency and severity (need for blood
transfusion and/or surgical or medical intervention)
of bleeding symptoms. In addition, all patients
underwent a first-line screening, which included PT,
APTT, BT and PFA-100® CT (with both the collagenADP and the collagen-epinephrine cartridges). The
search for Von Willebrand disease (VWD), platelet
function disorders (PFD), clotting factor defects and
abnormalities of fibrinolysis was performed according to the results of the first line screening tests and
the severity and type of bleeding history. Seven (6%)
patients had type-1 VWD, 7 (6%) PFD, 29 (23%)
defects of coagulation, 18 (14%) defects of the contact system or lupus anticoagulant, while in 67
(52%) all tests gave normal results. The sensitivity of
PFA-100® for VWD was 86% (both cartridges), for
PFD 71% (collagen-epinephrine) and 14% (collagenADP). The sensitivity of BT for VWD was 29%, for
PFD 57%. After dividing the patient population in
four quartiles of distribution, according to the severity of the bleeding score (null, low, intermediate and
severe), only the CT values of collagen-epinephrine
showed a progressive and significant prolongation
from the first to the fourth quartile (p=0.04). No
association of BT and collagen-ADP CT with the
severity of bleeding history was found. In conclusion, PFA-100 showed a better sensitivity than BT
for VWD and PFD. CT with the collagen-epinephrine
cartridge was significantly associated with the severity of the bleeding history.

haematologica vol. 89(suppl. n. 8):september 2004

CO-116
1-DEAMINO-8-D-ARGININE VASOPRESSIN AND PFA-100TM
IN PERCUTANEOUS ULTRASOUND GUIDED RENAL BIOPSY:
A RANDOMIZED PLACEBO CONTROLLED TRIAL
Bonifati C,* Ranieri P,° Sardone V,° Petruzzellis S,°
Micelli M,° Strippoli GFM,* Campobasso N,*
Schena FP,* Manno C*
*Istituto di Nefrologia, Università degli Studi, Bari;
°Laboratorio di Coagulazione, Azienda Policlinico,
Bari, Italy
Background. Risks associated with percutaneous
renal biopsy decreased in the past two decades
because of technical advances. However, bleeding
complications still occur in about 1/3 of procedures
resulting in increased costs and hospital stay. We
evaluated the pre-biopsy treatment with DDAVP on
the post-biopsy bleeding complications and the reliability of the in vitro closure time (CT) determined
with the PFA-100(e)TM system (Dade-Behring, Marburg, Germany) for the evaluation of primary hemostasis. Methods. A randomized controlled trial with
blinding of participants, investigators and outcome
assessors was performed in patients with normal renal
function, IVY bleeding time and coagulation; patients
were centrally randomized to DDAVP 0.3 µg/kg s.c. 1
hour prior to biopsy versus matched placebo. Before
and after biopsy were evaluated: CT with PFA-100TM
[Collagen-epinephrine (CEPI-CT) and Collagen-ADP
(CAPD-CT)], FVIII:c, vWF:Ag and vWF:RCo. Post biopsy bleeding complications were evaluated after 24hours with renal ultrasound. Analysis was by intention to treat. Results. Forty patients with no demographic differences were allocated to DDAVP/placebo
(20/20). DDAVP vs placebo significantly reduced the
number (6/20 versus 12/20; p=0.04) and the size of
hematomas (83±173.7 mm2 vs 254.7±257.7 mm2;
p=0.02). DDAVP, but not placebo, significantly reduced
CEPI-CT [137.6±33.7 to 102.3±34.4 seconds
(p=0.008)] and CADP-CT [80.9±12.0 to 64.4±21.8
seconds (p=0.003)] and increased FVIII:C [94.1±34.5
to 196.0±111.0 IU/dl (p=0.002)], vWF:Ag [114.2±28.6
to 170.3±59.0 IU/dl (p=0.004)] and vWF:Rco
[111.7±26.8 to 180.3±68.1% (p=0.002)]. Correlation
between CT and FVIII:c/vWF:Ag/vW:RCo (p<0,001)
was found only in the DDAVP group. Conclusions: Prebiopsy administration of DDAVP significantly reduced
the post-biopsy bleeding complications. CT, which
unlike IVY is sensible, repeteable and not invasive, can
be useful to monitor the effect of treatment with
DDAVP.
Stiles KP, Hill C, LeBrun CJ, Reinmuth B, Yuan CM, Abbott KC. The
impact of bleeding times on major complication rates after percutaneous real-time ultrasound-guided renal biopsies. J Nephrol
2001;14:275–9.
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CO-117
COAGULATION SCREENING FOR OTORHINOLARYNGOIATRIC
SURGERY: A PHARMACOECONOMIC APPRAISAL IN THE
SETTING OF THE ITALIAN NATIONAL HEALTH SYSTEM
Ferrante F, Bifarini B,* Tesoro S,* Peduto F,* Iorio A
Sezione di Medicina Interna e Cardiovascolare e
*Servizio di Anestesia e Rianimazione Università
di Perugia, Italy
Background. Tonsillectomy and adenoidectomy are
the most frequently performed paediatric surgery
interventions in Italy. Prothrombin Time (PT) and
activated Partial Thromboplastine Time (aPTT) are
used as screening tests for their supposed predictivity on post surgical bleeding, but their sensitivity and
specificity are still debated. An evaluation of the real
need of these tests is necessary. Aim of the study. To
evaluate in a prospective observational study and in
the published literature the efficiency of the coagulation screening for paediatric ORL surgery. Methods. We considered all the patients admitted to our
hospital for planned tonsillectomy and/or adenoidectomy from Jan 2002 to Jul 2003 and we evaluated the overall cost, the cost per each screening
and the cost avoided for side effects. Contextually we
considered studies concerning children and adolescents undergoing coagulative screening before
otorhinolaryngoiatric surgery in a metanalysis of
studies. Afterwards we compared our data with data
obtained from the metanalysis and we used our cost
estimates to predict the cost for this bigger dataset.
Results. Prospective study: out of 246 children, only
5 (2.03%) resulted affected by mild coagulative disorders and none of the children submitted to the
adenotonsillectomy bleeded in the perioperative
phase. Considering costs, the mean cost of the
screening per patient was of 20 Euros and the mean
cost per newly diagnosed coagulopathy was 990
Euros. Metanalysis. Out of 4695 patients, from 7 different studies, 283 bleeding events occurred. The
bleeding rate was 5.7 and 11.8 in patients with negative and positive screening, respectively. By applying to this figures the costs evaluated in the prospective study, the cost for avoided bleeding event was
of 333 euros. Since no bleeding was fatal, the cost
for avoided death was higher than 162,000 euros.
Discussion. We concluded that coagulation screening tests in symptomatic patient with negative
bleeding history and undergoing adenotonsillectomy
have a low positive predictive value for perioperative
bleeing, since they lead to a great number of false
positives. the screening is indicated only in the presence of a positive bleeding history.
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VENOUS THROMBOEMBOLISM:
EPIDEMIOLOGY AND RISK FACTORS
CO-118
DEEP VEIN THROMBOSIS IN ASIA AFTER MAJOR ORTHOPEDIC
SURGERY. AN EPIDEMIOLOGICAL STUDY WITH MANDATORY
BILATERAL VENOGRAPHY AND CENTRAL INDEPENDENT
ADJUDICATION
Piovella F, Passera R, Barone M, Librè L, Piovella C,
Wang CJ, Lu H, Lee K, Lee LH, Lee WC, Turpie AG,
Gallus A, Planes A, Perdriset G, Rouillon A
Servizio Malattie Tromboemboliche, I.R.C.C.S
Policlinico San Matteo, Pavia, Italy; U.O. di Radiodiagnostica, I.R.C.C.S Policlinico San Matteo, Pavia,
Italy; Department of Orthopedic Surgery,
Chang-Gung Memorial Hospital, Kaohsiung,
Taiwan; Department of Orthopedic Surgery, People s
Hospital, Beijing, China; Division of Pharmacy Practice, The Chinese University, Hong Kong, Hong Kong;
Department of Hematology, Singapore General
Hospital, Singapore, Singapore; Department of
Preventive Medicine, The Catholic University of
Korea, Seoul, Korea; McMaster Clinic, Hamilton
General Hospital, Hamilton, ON, Canada; Pathology
Services, Flinders Medical Centre, Bedford Park,
Australia; Service d Orthopedie, Clinique RadioChirurgicale du Mail, La Rochelle, France; Asia-Middle East Medical Direction, Sanofi-Synthelabo
Group, Gentilly, France
In Western countries venous thromboembolism
(VTE) is a common, life-threatening complication in
patients undergoing major orthopedic procedures.
Based on the results of contrast venography, the
prevalence of total deep vein thrombosis (DVT) at 7 to
14 days after total hip replacement (THR), total knee
replacement (TKR), and hip fracture surgery (HFS) is
about 50 to 60%. In contrast, the prevalence of postsurgical VTE is traditionally thought to be low in Asia,
and the use of thromboprophylaxis remains controversial. The objective of AIDA study was to assess the
incidence of VTE in THR, TKR or HFS patients not
receiving pharmacological prophylaxis from 7 Asian
countries. The principal outcome measure was objectively confirmed DVT as assessed by mandatory bilateral venography performed 6 to 10 days after surgery
or symptomatic DVT. DVT was classified as proximal or
distal. Venograms were evaluated by a central panel
(C.A.C, I.R.C.C.S. Policlinico San Matteo, Pavia)
unaware of the clinical data. After giving their
haematologica vol. 89(suppl. n. 8):september 2004
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informed consent, consecutive patients from different
Asian ethnic subgroups, hospitalised for elective hip
or knee replacement or emergency hip fracture
surgery were enrolled. Patients were then followed
for three months for symptomatic VTE. In case of confirmed DVT, the treatment modalities were according
to local hospital practice. The study protocol was
approved by the institutional review boards of the
participating hospitals. Between July 2002 and March
2003, 407 patients were enrolled (175 THR, 136 TKR,
96 HF). Three hundreds and sixty three venographies
were centrally adjudicated (89.2% of the enrolled
population) and 278 (76.6%) were assessed as adequate by the Adjudication Committee. One hundred
and twenty venographies were positive for DVT
(43.2%); proximal thrombus (associated or not with
a distal thrombus) in 30 cases (10.8%) and distal
(only) thrombus in 90 cases (32.4%). Pulmonary
embolism was clinically suspected in 7 cases, and
objectively confirmed in 2 cases. This study definitely shows that in Asia DVT is a common complication
of major orthopedic surgery of the lower limbs. In the
absence of thromboprophylaxis, venographic DVT rate
of 43.2% was observed. This incidence rate is very
similar to what observed in Western countries. In
almost 60% of the cases, thrombosis was totally
asymptomatic. These data strongly suggest that VTE
prophylaxis should be recommended in Asian patients
undergoing major orthopedic surgery of the lower
limbs.

CO-119
THE LONG-TERM CLINICAL COURSE OF ACUTE DEEP VEIN
THROMBOSIS OF UPPER EXTREMITIES. A PROSPECTIVE
COHORT STUDY
Prandoni P, Bernardi E, Marchiori A, Lensing A,*
Prins M,^ Villalta S, Bagatella P, Sartor D, Piccioli A,
Simioni P, Pagnan A, Girolami A
Dipartimento di Scienze Mediche e Chirurgiche,
Università di Padova, Italy; *Center for Vascular
Medicine, University of Amsterdam, The
Netherlands; ^Department of Clinical Epidemiology,
University of Maastricht, The Netherlands
Introduction. In contrast with the extensive documentation on the long-term incidence of recurrent
venous thromboembolism (VTE) and post-thrombotic syndrome (PTS) after deep-vein thrombosis (DVT)
of the lower extremity, the long-term clinical course
of patients with upper extremity DVT is poorly
defined. Aims. To assess the long-term incidence of
recurrent venous thromboembolism (VTE) and that of
the post-thrombotic syndrome (PTS) in patients with
the first episode of DVT of the upper extremity. Materials and Methods. Fifty-three consecutive patients
haematologica vol. 89(suppl. n. 8):september 2004

with upper extremity DVT received an initial treatment with full-dose heparin followed by at least
three months of oral anticoagulation. Follow-up
assessments were scheduled at three and six months,
and then every six months up to five years. Diagnosis of recurrent VTE was adjudicated according to
standard methods, and the PTS was assessed using
a standardized scale Results. Of the 53 patients, 3
developed a recurrent thrombotic event. The cumulative incidence of recurrent VTE after one, two and
five years was 2.0% (95% CI, 0.0 to 5.9), 4.2% (0.0
to 9.9), and 7.7% (0.0 to 16.5), respectively. The PTS
developed in 13 patients (severe in 1). The cumulative incidence of the PTS was 20.8% (95% CI, 9.3 to
32.3) at six months, 25.1% (12.8 to 37.4) at one year,
27.3% (14.6 to 40.0) at two years, and remained stable afterwards. Conclusions. Symptomatic upper
extremity DVT carries a low risk of recurrent VTE.
Post-thrombotic sequelae occur in almost one fourth
of patients within the first two years.
SISET Prize

CO-120
A PROSPECTIVE REGISTRY ON LONG-TERM CLINICAL
OUTCOME OF VENOUS THROMBOEMBOLISM (MASTER):
STUDY METHODOLOGY AND PRELIMINARY RESULTS
Caponi C, Agnelli G, Rossi R, Verso M, Moia M,
Palareti G, Pistelli R, Allegra C, for The MASTER
Investigators
Division of Internal and Cardiovascular Medicine,
University of Perugia, Italy and the MASTER Study
Centers
Background. The long-term clinical course of
patients with venous thromboembolism (VTE) has
not been completely elucidated. Only limited information on risk stratification for unfavorable longterm clinical outcome are available. The aim of this
study is to collect prospectively information on the
long-term outcome of 2000 patients with acute VTE
in 30 Italian centers. Research methodology. Information about diagnostic methods, temporary and
permanent risk factors, methods of prophylaxis and
treatment are captured by an electronic data network at the time of the index event. A 24-month
follow-up includes clinical examination after 6 and
12 months and after 2 years. On-going results. On
April 20, 2004, 1477 patients have been included in
the registry. 254 patients (17.2%) have known cancers at the time of the DVT/PE index event: 143 of
these patients are on chemo- or hormone therapy. In
44 patients (2.9%) cancer was found at the DVT/PE
diagnosis. Fifty-four patients (3.6%) had a known
thrombophilia at hospital admission. 691 patients
(46.8%) have one or more temporary risk factors. A
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follow-up is currently available in 897 patients
(60.7%) at 6 months, 562 patients (38%) at 12
months and 67 patients (4.5%) at 24 months. During follow-up 146 events were recorded: 18 VTE
recurrences at 6 months and 18 at 12 months; 15
bleeding episodes at 6 months and 4 at 12 months;
8 new-diagnosed cancer at 6 months and 4 at 12
months; 2 myocardial infarction at 6 months and 2
at 12 months; 2 strokes at 6 months; 21 deaths at 6
months and 15 at 12 months. Conclusions: The VTE
population enrolled in this registry appears to be representative of the broad spectrum of VTE patients.
The long-term follow-up will allow to better understanding the long-term clinical course of VTE and to
optimize and standardize its management.
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detected in 52 of the 79 patients (65.8%) with spontaneous thrombosis, and in 32 of the 61 (52.5%) with
secondary thrombosis. The OR for symptomatic atherosclerosis and/or carotid plaques in patients with
spontaneous as compared to secondary thrombosis
was 2.0 (95% CI, 1.0 to 3.9). In a multivariate analysis taking into account age, risk factors for atherosclerosis, thrombophilia, and history of previous
thrombosis the strength of the association did not
change. Conclusions. The results of this study, conducted in a wide series of patients with symptomatic
DVT older than 50 years (including patients with symptomatic atherosclerosis and/or multiple thrombotic
episodes), confirm the existence of an association
between atherosclerosis and idiopathic venous thrombosis.

SISET Prize

CO-121
PREVALENCE OF SYMPTOMATIC AND ASYMPTOMATIC
ATHEROSCLEROSIS IN PATIENTS WITH IDIOPATHIC
DEEP-VEIN THROMBOSIS

CO-122
ANTITHROMBOTIC PROPHYLAXIS DURING PREGNANCY IN
WOMEN WITH PREVIOUS VENOUS THROMBOEMBOLISM

Sartor D, Petrobelli F, Hartman L, Concolato A,
Bilora F, Pagnan A, Prandoni P
Dipartimento di Scienze Mediche e Chirurgiche,
Università di Padova, Italy

Martinelli I, Battaglioli T, Mannucci PM
Angelo Bianchi Bonomi Hemophilia and Thrombosis
Center, Department of Internal Medicine and Dermatology, Istituto di Ricovero e Cura a Carattere
Scientifico Ospedale Maggiore Policlinico, University of Milan, Italy

Background. Recently, an association has been
described between atherosclerosis and venous thrombosis, suggesting that either atherosclerosis may
induce venous thrombosis or the two conditions may
share common risk factors. Aim. To assess whether the
prevalence of symptomatic and asymptomatic atherosclerosis in patients with idiopathic deep-vein thrombosis (DVT) is higher than that of patients with thrombosis secondary to known risk factors. Patients and
Methods. Out of 180 patients over 50 years who had
suffered an episode of DVT, alone or associated with
pulmonary embolism, between 2000 and 2003, 140
were retrieved who fulfilled the study criteria. Of them
31 (22.1%) had a history of multiple thrombotic
episodes, and 23 (16.4%) were carriers of thrombophilia. At referral, they received an interview with
emphasis to previous symptomatic atherosclerosis
(coronary artery disease, ischemic stroke, or artheriopathies of the lower limbs). Then, they underwent
the bilateral ultrasound assessment of carotid arteries to evaluate the presence of vessel wall plaques.
Results. Of the 140 patients, 79 (56.4%) were labeled
as having an idiopathic DVT, while in the remaining 61
the thrombosis was associated with a known risk factor. The prevalence of symptomatic atherosclerosis in
patients with idiopathic DVT (27/79; 34.2%) was higher than that observed in patients with secondary DVT
(16/61; 26.2%). At least one carotid plaque was

Pregnancy enhances the risk of venous thromboembolism (VTE). Although previous episodes of VTE
are considered risk factors for recurrence, women
with previous VTE seem to have a low risk for recurrence during pregnancy. Therefore, whether or not
they may benefit from antithrombotic prophylaxis is
not established. Thrombosis during pregnancy may
also involve the placental circulation, resulting in
obstetrical complications, such as fetal loss, preeclampsia and intrauterine growth restriction. Aims
of the study were: i) to assess the efficacy of prophylaxis with low molecular weight heparin (LMWH)
during pregnancy in women with previous VTE. ii) to
assess the same regimen in preventing obstetrical
complications. Sixty women with previous VTE who
underwent a thrombophilia screening were prospectively followed in 74 pregnancies. Twenty-two
women without thrombophilia were followed for 28
pregnancies and 38 with thrombophilia (3 protein
C-, 1 protein S-, 1 antithrombin-deficiency, 16 factor V Leiden, 10 prothrombin mutation, 1 antiphospholipid antibodies) for 46 pregnancies. Forty-six
pregnancies (32 in women with and 14 in women
without thrombophilia) were treated with LMWH
from the first trimester and 28 (14 in women with
and 14 in women without thrombophilia) were not.
Two recurrences of VTE during pregnancy, both in
women with thrombophilia, were observed in the
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non-treated group and zero in the treated group (7%
vs 0%). Among women with thrombophilia, the
recurrence rate of VTE during pregnancy was 14% in
the non-treated and 0% in the treated group.
Obstetrical complications occurred in 5 women of
the non-treated (18%) and in 8 in the treated group
(17%), independently of thrombophilia. In conclusion LMWH during pregnancy is useful in preventing
recurrent VTE in women with thrombophilia, but may
not be warranted in those without. In our selected
cohort of women with previous VTE, heparin did not
reduce the rate of obstetrical complications.

CO-123
PROTEIN Z DEFICIENCY IS NOT ASSOCIATED WITH
OCCURRENCE OF UNEXPLAINED FETAL LOSSES
Grandone E, Colaizzo D, Cappucci F, Santacroce R,
Sciannamè N, Vergura P, Margaglione M
IRCCS Casa Sollievo della Sofferenza, Department
of Medical Genetics, University of Foggia, Italy
Protein Z is a K-dependent glycoprotein with an
important role in the regulation of the coagulation
cascade because of a serpin called protein Z-dependent protease inhibitor (ZPI). ZPI in the presence of
protein Z causes a fast inactivation of factor Xa
Recently, it has been shown that Protein Z could have
a role in early fetal losses. Since March 1999 to February 2003, 453 women women underwent a workup for identifying known causes of fetal losses. At the
end of the work-up, women with known causes of
fetal losses were excluded (n=271). Moreover,
women with inherited or acquired thrombophilia
(n=38), as well as those with previous thromboembolic disease, were excluded (n=3). Thus, 141 women
were eligible, but blood samples were available for
124 of them. Mean age (±1SD) was 32±5.3 years. All
these women had a history of recurrent (n=3) early
unexplained fetal losses, defined as the occurrence
of fetal loss until 14 weeks of gestational age or at
least one late fetal death (>20 weeks). Protein Z values were 1.40±0.75 mg/mL in the whole group,
1.38±0.69 mg/mL in the group with primary recurrent miscarriages before 9 weeks, 1.24±0.56 mg/mL
in the group with fetal losses between the beginning of 10 weeks and the end of 15th week, and
1.28±0.9 mg/mL in women with fetal loss >16
weeks. No significant difference was observed comparing each group with a reference group from the
same ethnic background, formed by 60 women with
uneventful pregnancies (mean age 29±4.3 yrs, protein Z values: 1.43±0.76 mg/mL). We are not able to
confirm data recently published by Gris and coll,
although we employed similar selection criteria and
have analyzed data using the same categories. How-
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ever, our data are in agreement with a more recent
report.

CO-124
RISK OF DEEP VEIN THROMBOSIS: INTERACTION BETWEEN
ORAL CONTRACEPTIVES AND HIGH FACTOR VIII LEVELS
Legnani C, Cini M, Abate C, Bettini F, Mattarozzi S,
Palareti G
Dept. Angiology & Blood Coagulation “Marino
Golinelli”, University Hospital S. Orsola-Malpighi,
Bologna, Italy
High levels of Factor VIII are a common risk factor
for venous thromboembolism (VTE); it was also
shown that the combination of oral contraceptive
(OC) use and high Factor VIII levels has an addictive
effect on the VTE risk. The aim of this study was to
evaluate the possible interaction between the presence of high Factor VIII levels and OC use. Factor VIII
levels were measured by a chromogenic assay in 174
women who suffered from VTE in reproductive age
and in 484 healthy women. Subjects carrying thrombophilic alterations were excluded. The median Factor VIII levels were 1.89 (range: 0.45-4.18 IU/mL) for
the patients and 1.41 (range: 0.38-4.57 IU/mL) for
the controls (p<0.0001). Factor VIII levels were stratified into quartiles. The age-adjusted ORs for women
with Factor VIII levels in the upper quartile (>1.95
IU/mL) was 8.68 (95%CI: 4.62-16.3). Our data also
showed that the association between Factor VIII levels and VTE risk has a dose-response relationship and
that the risk for venous thrombosis steadily increases for increasing levels of Factor VIII. Among the
174 patients, 85 had experienced VTE during OC. The
179 healthy women who had used OC for at least 6
months in the two years before presentation but had
stopped OC at least 3 months before the blood sampling were considered as OC users. The VTE risk of the
combination of OC use and Factor VIII levels in the
upper quartile was increased about 16-fold (OR:
15.6, 95% CI: 6.52-37.3). In conclusion, we confirm
that elevated Factor VIII levels are a strong risk factor for venous thromboembolism. Our results also
show that there is an increased risk due to OC use in
women with elevated Factor VIII and, as it has been
previously described for Factor V Leiden and
G20210A mutations, both factors seem to have a
synergistic effect.
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CO-125
THROMBOTIC COMPLICATIONS AFTER INDUCTION OVULATION:
ROLE OF DIFFERENT RISK FACTORS
Grandone E, Colaizzo D, Vergura P, Cocomazzi N,
Cappucci F, Vecchione G, Lo Bue A, Cittadini E,
Margaglione M
Unità di Aterosclerosi e Trombosi, IRCCS Casa Sollievo della Sofferenza, S. Giovanni Rotondo; Centro
di Biologia della Riproduzione, Palermo; Cattedra di
Ostetricia e Ginecologia, Istituto Materno-Infantile,
Palermo; Genetica Medica, Università degli Studi di
Foggia, Italy
To calculate the magnitude of thrombotic risk during cycles of ovulation induction and to investigate
the role of inherited and acquired thrombophilia for
these events. This is an observational study involving outpatients of a clinical research center. Consecutive women undergoing induction of ovulation
for IVF (n=305) were enrolled. Blood samples for
studying inherited and acquired thrombophilia were
obtained at least two months after the last cycle of
treatment. OR and CI were determined for markers
significantly associated with thrombotic events.
Blood samples were analysed for inherited and
acquired causes of thrombophilia (antithrombin, protein C, protein S, antiphospholipid antibodies, the
Factor V Leiden and FIIA20210 mutations, the TT677
MTHFR genotype, and homocysteine plasma levels).
Thrombotic events were observed in 4/747 cycles of
ovulation induction, with a prevalence of 0.5%, corresponding to 1.6 per 100.000 cycles/woman. Age
>39 years and homocysteine plasma levels above the
97.5 percentile were significantly associated with
thrombotic events during IVF (OR 15.2, 95%CI: 2.0115.0, and OR: 14.4, 95%CI: 1.5-141.3, respectively). Age >39 years and mild hyperhomocysteinemia
are strongly associated with the occurrence of
thrombotic events during IVF.
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THROMBOSIS AND CANCER:
CELL AND CLINICAL STUDIES
CO-126
BLOCKADE OF THE RENIN-ANGIOTENSIN SYSTEM ALTERS THE
PROCOGUALANT/FIBRINOLYTIC POTENTIAL OF HUMAN BREAST
CARCINOMA CELLS
Napoleone E, Di Santo A, Amore C, Martelli N,
Donati MB,* Lorenzet R
“Antonio Taticchi” Unit of Cellular and Molecular
Biology of Blood Coagulation, Consorzio Mario
Negri Sud, S.Maria Imbaro, and * Center for High
Technology Research and Education in Biomedical
Sciences, Catholic University, Campobasso, Italy
The renin-angiotensin system (RAS) promotes
angiogenesis and growth of neoplastic cells. In
recent years it has been shown that angiotensinconverting enzyme (ACE) inhibitors and blockade of
the angiotensin II (AngII) receptor AT1 may protect
against cancer, thus suggesting new treatment
strategies of malignancies. Since a possible role of
tissue factor (TF) and of the plasminogen/plasminogen activator system in the metastatic process has
repeatedly been proposed, we thought to determine
whether interference with RAS could modulate TF,
tissue-plasminogen activator (t-PA) and plasminogen activator inhibitor-1 (PAI-1) expression in the
metastatic breast carcinoma cell line MDA-MB-231.
To test this hypothesis, MDA-MB-231 cells were cultured and incubated with or without different ACE
inhibitors (captopril and enalapril) at 37°C. At the
end of incubation, conditioned medium was collected and tested for t-PA and PAI-1 antigen levels by
ELISA, and cells were disrupted and tested for procoagulant activity by a one-stage clotting assay.
Both the strong TF activity constitutively expressed
by the cells and the antigen levels of the fibrinolytic factors were significantly reduced in a dosedependent manner by the ACE inhibitors. Since flow
cytometry clearly showed the presence of the AngII
receptor AT1 on MDA-MB-231 membrane, we tested whether blockade of AT1 could affect the procoagulant/fibrinolytic potential of the cells. Indeed,
losartan, a competitive inhibitor of AT1, reduced tPA and PAI-1 antigen levels and TF activity at a
degree similar to that exerted by ACE inhibitors. The
same effect was observed when an anti-AT1 antibody was used instead of losartan. To test whether
AngII was involved in the constitutive MDA-MB-231
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TF expression the cells were incubated in the presence of an anti-AngII antibody. In this experimental
setting, a strong inhibition of TF activity could be
observed. These results could, at least in part, explain
the efficacy of ACE inhibitors and AT1 receptor
antagonists in some types of malignancy, and further
support their use for tumor control.

CO-127
LOW-MOLECULAR WEIGHT HEPARINS REDUCE THE
FUNCTIONAL ADHESION OF DIFFERENT TUMOR CELL
TYPES TO THE VASCULAR ENDOTHELIUM
Vignoli A, Marchetti M, Agosti M, Falanga A
Department of Hematology, Ospedali Riuniti,
Bergamo, Italy
Adhesion to the vascular wall is an important step
for tumor cell extravasation and distant metastasis
formation. In this study we evaluated the effect of
two LMWHs (i.e.: dalteparin, DLT, and enoxaparin,
ENX) and unfractionated heparin (UFH) on the functional adhesion of tumor cells to human endothelial
cells (EC) of two types: the microvascular cell line
HMEC-1, and the macrovascular HUVEC. After 24h
incubation of EC monolayer with each heparin (10
IU/mL) ± IL-1β (5 ng/mL), or the vehicle (control cells,
C), the adhesion of two human tumor cell lines (i.e.
the leukemic NB4 and the breast cancer MDA-MB231 cell lines) was analyzed. Simultaneously, quantification of the main EC surface adhesion molecules
(ICAM-1, VCAM-1, E-selectin) by flow cytometry and
by ELISA was performed. Tumor cell adhesion to EC
matrix produced by heparin-treated EC was also evaluated. All heparins significantly (p<0.05) counteracted the increase of NB4 cell adhesion to HMEC-1
monolayer induced by IL-β, being DLT the most effective in this condition (81% mean inhibition). Similarly, in HUVEC, all heparins significantly (p<0.05) inhibited the IL-1β-induced increase in NB4 adhesion to EC
monolayer, with DLT confirming the most active (91%
mean inhibition). The reduction of NB4 adhesion to IL1β-stimulated EC by heparins was not accompanied
by significant variations in EC adhesion molecule
expression. Differently, NB4 cell adhesion to the
matrix from either HMEC-1 or HUVEC was not significantly affected by heparins. As regard to
MDA.MB.231 cells, their adhesion to EC monolayer
was not significantly modified by IL-1β, nor heparins
had any influence. However, all heparins significantly (p<0.05 vs C) reduced MDA.MB.231 adhesion to the
matrix produced by HMEC-1 (not by HUVEC). This
study shows that heparins can reduce the adhesion of
various tumor cells to the vessel wall at different levels (i.e. EC monolayer or matrix) depending on the
tumor cell type, and apparently this effect does not
haematologica vol. 89(suppl. n. 8):september 2004

involve the modulation of EC adhesion molecules by
heparins.

CO-128
ALL-TRANS RETINOIC ACID INHIBITS BOTH TISSUE FACTOR
AND ANGIOGENESIS IN ENDOTHELIAL CELL EXPOSED TO
ACUTE PROMYELOCYTIC LEUKEMIA CELL
Balducci D, Marchetti M, Russo L, Barbui T, Falanga A
Dept. Hematology, Ospedali Riuniti, Bergamo, Italy
ATRA induces the complete remission of human
APL and a rapid resolution of the associated coagulopathy. ATRA possesses multiple effects on the
hemostatic system, including inhibition of endothelial cell tissue factor (TF). Since TF is involved not only
in blood clotting activation, but also in tumor neoangiogenesis, this study was designed to understand
whether ATRA modulation of endothelial TF is accompanied by the occurrence of antiangiogenic effects.
Specifically, in a model of leukaemic cell (APL cell
NB4) interaction with microvascular endothelial cells
(HMEC-1 cells) in vitro, we evaluated whether ATRA
may affect both TF expression and angiogenesis by
HMEC-1 stimulated by NB4 cells. The expression of
TF activity and antigen by HMEC-1 was evaluated
after incubation with NB4 conditioned medium (CM),
in the presence of increasing concentrations of ATRA
(0.0001-1.0 µM) or vehicle (control). Angiogenesis
was evaluated in vitro by the capillary-like tube formation assay in the Matrigel model. Briefly, HMEC-1
were seeded in a 96-well plate pre-coated with
Matrigel in the presence of NB4-CM or purified
proangiogenic factors (i.e.:VEGF and bFGF). Capillarylike tube formation was examined under phase-contrast microscopy and tube length determined by
image analysis software. The results show that NB4CM significantly (p<0.01) increased the expression of
TF, and strongly stimulated new vessel formation by
HMEC-1. The addition of ATRA significantly counteracted the increase in TF expression and the induction
of angiogenesis, with a maximum effect at the dose
of 0.1 microM. Cytokine measurement in the NB4CM revealed the following content: VEGF> IL-1β>
TNF-α> bFGF. ATRA completely inhibited tube formation induced by standard purified VEGF, bFGF, and
VEGF + bFGF combination. In conclusion, these data
demonstrate a simultaneous effect of ATRA on both
prothrombotic and proangiogenic activities induced
by APL cells in microvascular cells, and suggest a role
for tumor-secreted cytokines in this process. ATRA
capacity to modulate these mechanisms represents a
valuable tool to clarify pathways linking thrombosis,
inflammation, and cancer.
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CO-129
THALIDOMIDE IN FRONT LINE TREATMENT IN MULTIPLE
MYELOMA: SERIOUS RISK OF VENOUS THROMBO-EMBOLISM
Rus C, Bazzan M, Palumbo A,* Bringhen S,* Foli C,
Vaccarino A, Bertola A,* Falco P,* Cavallo F,*
Cangialosi C,* Boccadoro M*
Gruppo Italiano Per Lo Studio Del Mieloma Multiplo
(GUSMM)1 U.O.A di Ematologia e Malattie
Trombotiche, O. Evangelico Valdese, and *Divisione
di Ematologia dell'Università di Torino, Azienda
Ospedaliera S. Giovanni Battista, Turin, Italy
Recently thalidomide (Thal) was shown to be effective in relapsed or refractory multiple myeloma, but
the role of this novel agent as front line treatement is
still under investigation. To address this issue, a multicentric, open, randomized trial was started in January 2002 in 30 Departments of haematology in Italy.
Myeloma patients at diagnosis were included, if aged
more than 65 (or less, if they refused transplantation
for personal reasons). The trial compares two treatments: oral Melphalan and Prednisone (MP) versus
MP in association with low dose Thalidomide
(MPThal). The treatment schedule is Melphalan (4
mg/m2), Prednisone (40 mg/m2) p.o. for seven consecutive days every four weeks, for a total of six courses; Thal (100 mg/die) is started on the first day of the
first MP and continued untill evidence of a relapsed
disease or any grade 3-4 toxicities. An interim evaluation has been performed after two years, covering
131 patients. The patients’ characteristics were balanced between the two groups (age, immunoglobulin heavy chain type, Bence Jones protein, bone marrow plasmacells, β2 microglobulin) with the exception
of the stage of disease: stage IIA was prevalent in the
MP arm and stage IIIA in the MP Thal arm (p=0.0001).
No other significant difference was present in the two
groups. A high prevalence, statistically significant, of
serious thromboembolic events (6 spontaneous proximal deep vein thrombosis, 1 superficial venous
thrombosis, 1 arterial thrombosis, 3 pulmonary
embolisms) was observed in the MPThal section: 11
events versus none (v< 0.0007). All clinical events
were symptomatic and objectively diagnosed. The
majority of the events (73%) occurred during the first
three months of treatment and was independent of
the clinical stage. The high incidence of VTE prompted us to define an antithrombotic strategy for patients
in the MPThal group: Enoxaparin 40 mg once a day,
in association with elastic stockings if the patient was
immobilized, or elastic stockings alone when the
platelet count was under 70.000/mm3 and Enoxaparin
was stopped. The Enoxaparin treatment was scheduled for 3 months from starting the chemotherapy.
The exact cause of this pro-thrombotic effect is at
present unclear: at present there is no evidence of the
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best anti-thrombotic regimen in this clinical setting:
a prospective multi-centric and randomized study is
required.

CO-130
THE FEASIBILITY OF HOME TREATMENT OF DEEP VEIN
THROMBOSIS IN CANCER PATIENTS
Ageno W,* Limbiati S,* Dentali F,* Grimwood R,°
Steidl L,* Wells P°
*Department of Clinical Medicine, University of
Insubria, Varese, Italy, and °Ottawa Health Research
Institute, Ottawa, Canada
Outpatient treatment of deep vein thrombosis
(DVT) is a common practice in many centers. Cancer
is often considered an exclusion criterion for home
treatment because of an increased risk of both bleeding and recurrent DVT. We performed a retrospective
review of clinical practice patterns to assess the rate
of cancer patients who were deemed eligible for outpatient treatment of their DVT. The charts of outpatients with objectively documented DVT at 2 institutions were reviewed. All patients were routinely evaluated for the home treatment program at both institutions. Usually, only patients with poor clinical conditions, active bleeding or high risk of bleeding, and
pain requiring parenteral narcotics were admitted to
the hospital. All patients received low molecular
weight heparin (LMWH) and warfarin or LMWH
alone. We evaluated a total of 321 patients, mean
age 60.4 years, 40.2% were males. Most frequent
sites of cancer were genitourinary in 21.2%, breast
in 20.5%, and gastrointestinal in 18.4%. Metastases
were known in 52.5%. Treatment with LMWH and
warfarin was prescribed to 67.0%, LMWH alone to
33%. One hundred and ninety seven patients (61.4%)
were entirely treated at home. There were no differences between patients treated at home and hospitalized patients according to gender, mean age, site
of cancer, presence of metastases, and type of treatment. After 3 months, recurrent thrombosis occurred
in 6.1% of patients treated at home and in 4.8% of
hospitalised patients (p=n.s.), major bleeding in 1.0%
and in 4.8%, respectively (p=0.03), and minor bleeding in 2.0% and in 4.8%, respectively (p=n.s.). One
hundred and sixty patients died (49.8%), 100 among
patients treated at home (50.7%) and 60 among
hospitalized patients (49.6%, p=n.s.). Home treatment of DVT is feasible for almost two thirds of
patients with concomitant cancer. Outpatient management of antithrombotic treatment did not
increase the rate of adverse events, even if the stage
of the disease was advanced in a considerable rate
of patients.

CO-131
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RISTOS, A PROSPECTIVE STUDY ON CLINICALLY OVERT
VENOUS THROMBOEMBOLISM AFTER CANCER SURGERY

(OR 4.50, 1.06-19.04) and bed rest longer than 3
days (OR 4.37, 2.45-7.78). VTE remains a common
complication of cancer surgery, with a remarkable
proportion of events occurring late after surgery. VTE
is still the most common cause of death in these
patients.

Rossi R,1 Agnelli G,1 Bolis G,2 Capussotti L,3
Scarpa RM,4 Tonelli F,5 Bonizzoni E,6 Moia M,7
Parazzini F,8 Sonaglia F,1 Valarani B,9
Bianchini C,10 Gussoni G,10 on behalf of
The @RISTOS Study Group
1Division of Internal and Cardiovascular Medicine,
University of Perugia, Perugia; 2Obstetrics and
Gynecology Clinic I, Univesity of Milan, Milan;
3Department of Surgical Oncology, Istituto per la
Ricerca e la Cura del Cancro, Candiolo, Turin;
4Department of Urology, “San Luigi” Hospital,
Orbassano, Turin; 5Department of Clinical Physiopathology, University of Florence, Florence; 6Institute of Medical Statistics and Biometry, University
of Milan, Milan; 7Angelo Bianchi Bonomi Hemophilia and Thrombosis Center, IRCCS Maggiore Hospital,
Milan; 8Obstetrics and Gynecology Clinic I, University of Milan, Milan; 9Hyperphar Group, Milan;
10Scientific Department, Italfarmaco, Milan; Italy

Moia M,^ Cortelezzi A,° Falanga A,* Pogliani EM,§
Agnelli G,# Gussoni G,$ and the CATHEM
Investigators Study Group
A. Bianchi Bonomi Hemophilia and Thrombosis Center,^ Department of Hematology° IRCCS Maggiore
Hospital and University of Milan, Ospedali Riuniti of
Bergamo*, Bicocca University of Milan,§ University
of Perugia,# Scientific Department, Italfarmaco
Milan$, Italy

Current epidemiology of venous thromboembolism
(VTE) after cancer surgery is based on venography
clinical trials on VTE prophylaxis. However, the clinical relevance of asymptomatic venography-detected DVT has been challenged and the study population of these clinical trials is not representative of the
overall cancer surgery population. Moreover, in
recent years cancer surgery has undergone a number of changes, hence the need for up to date data
on VTE in this clinical setting. Aim of the study was
to evaluate the incidence of clinically overt VTE in a
wide-spectrum of patients undergoing surgery for
cancer and to identify risk factors for VTE. @RISTOS
was a prospective observational study on consecutive patients undergoing general, urologic or gynecologic surgery. Patients were assessed for clinically
overt VTE occurring up to 30±5 days from surgery or
more in the case of longer hospital stay. The study
included 2373 patients: 1238 (52%) undergoing
general, 685 (29%) urologic, and 450 (19%) gynecologic surgery. In-hospital prophylaxis was performed in 81.6% and post-discharge prophylaxis in
30.7% of the patients. Fifty patients (2.1%) were
adjudicated as affected by VTE (DVT 0.42%, non fatal
pulmonary embolism 0.88% and death 0.80%). The
incidence of VTE was 2.83% in general surgery, 2.0%
in gynecologic surgery and 0.87% in urologic surgery.
Forty percent of the events occurred later than 21
days from surgery. The overall death rate was 1.72%,
in 46.3% of the cases due to VTE. Five risk factors
were identified in a multivariate analysis: age above
60 years (OR 2.63, 95% CI 1.21-5.71), previous VTE
(OR 5.98, 2.13-16.80), advanced cancer (OR 2.68,
1.37-5.24), anaesthesia lasting more than 2 hours

Few data are available on central venous catheter
(CVC)-related thrombotic complications in patients
with hematological malignancies. Thrombocytopenia, which is frequent and often severe in hematologic patients, might decrease the risk of thrombosis, and also contraindicate the use of anticoagulants. CATHEM was a prospective, observational
study performed in 8 Italian Hematology Departments. Aims were i) to assess the incidence and the
risk factors for symptomatic CVC-related thrombotic complications; ii) to to evaluate the hemorrhagic
risk of prophylaxis with anticoagulants. 458 consecutive CVC positioning in 412 patients (males 50.4%,
mean age 50.9±14.7 years) were registered. Most
patients experienced periods of thrombocytopenia
(< 50,000×106/L in 81.2% of cases) and many had
severe neutropenia (< 100×106/L in 59.8%). 14.2% of
patients received antithrombotic prophylaxis (LMWH
in most cases). The incidences of clinically overt complications were (in brackets, patients receiving antithrombotic prophylaxis): CVC-related deep vein
thrombosis (DVT) 1.5% (0%); DVT of lower limbs
0.4% (0%); total pulmonary embolism (PE) 1.3%
(0%); fatal PE 0.6% (0%), CVC-related superficial
thrombophlebitis 3.9% (0.2%); CVC-occlusion/malfunction of thrombotic origin 6.1% (1.1%); major
arterial events 1.1% (0.4%); serious bleeding 3.5%
(0.4%). A composite study end-point (venous thromboembolism + superficial thrombophlebitis + CVC
occlusion / malfunction) had an overall incidence of
12%. It was utilized to assess a possible predictive
value of selected risk factors. At multivariable analysis, thrombocytopenia was associated with a trend to
a reduced risk of CVC-related thrombotic complica-
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CO-132
CATHETER-RELATED COMPLICATIONS IN PATIENTS WITH
HEMATOLOGICAL MALIGNANCIES: RESULTS FROM THE
CATHEM PROJECT
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tions. However, 10.8% (vs 17.4%) of patients with
platelet counts > 50,000x106/L had thrombotic complications. In summary, the incidence of symptomatic
CVC-related thrombotic complications in patients
with hematological malignancies is not negligible.
Thrombocytopenia seems to reduce, but not to abolish, these thrombotic complications. Prophylaxis with
anticoagulants is not apparently related with an
increased risk of bleeding.

CO-133
A DOUBLE-BLIND PLACEBO-CONTROLLED RANDOMIZED
STUDY ON ENOXAPARIN FOR THE PREVENTION OF
UPPER LIMB DVT IN CANCER PATIENTS WITH CVC
Verso M, Agnelli G, Bertoglio S, Ageno W,
Bazzan M, Parise P, Quintavalla R, Naglieri E,
Santoro A, Imberti D, Sorarù M For The ETHICS
Investigators
Sezione di Medicina Interna e Cardiovascolare,
Dipartimento di Medicina Interna, Perugia; Unità
Organica di Oncologia Chirurgica, Genova; Divisione di Medicina Interna, Ospedale di Circolo,
Varese; Divisione di Ematologia, Ospedale Evangelico Valdese, Torino; Divisione di Medicina, Gubbio;
Divisione di Medicina, Parma; Unità Organica di
Oncologia Medica e Sperimentale, IRCCO Oncologico, Bari; Unità Organica di Oncologia, Ospedale
Humanitas, Milano; Divisione di Oncoematologia,
Piacenza, Divisione di Oncologia Medica, Camposampiero, Italy
Efficacy of prophylaxis with fixed dose of warfarin
or low molecular weight heparin (LMWH) for upper
limb deep vein thrombosis (UL-DVT) related to central vein catheter (CVC) has been claimed after open
studies with limited sample size. The rate of bleeding in cancer patients receiving prolonged prophylaxis with LMWH is undefined. The aim of this study
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was to evaluate the efficacy and safety of the LMWH
enoxaparin in the prevention of UL-DVT in cancer
patients with CVC. Methods. Consecutive cancer
patients with CVC for chemotherapy were included
in a multicenter double-blind randomized placebocontrolled study performed in 11 Italian centers.
Enoxaparin, 40 mg once a day, or placebo were given subcutaneously for 6 weeks, starting 2 hours
before the CVC insertion. The primary endpoint of
the study was UL-DVT, as detected by venography
(CVC limb) performed at 6 weeks and/or clinically
overt pulmonary embolism confirmed by objective
testing. The safety endpoint was major bleeding.
With a postulated incidence of DVT of 30% in the
placebo group and 15% in the enoxaparin group,
300 evaluable patients were required. Results. 385
patients were included in the study. 321 patients
underwent venography (83.4%). The primary efficacy outcome was assessed in 310 patients with adequate venography. Enoxaparin reduced the incidence
of UL-DVT from 18.1% (28/155) to 14.2% (22/155),
a relative risk reduction of 21.4% (95% CI: 0.47 to
1.31, p=0.35). Two patients in the enoxaparin group
(1.0%) and 6 patients in the placebo group (3.1percent) had a symptomatic venous thromboembolism.
No major bleeding occurred in both treatment
groups. Minor bleeding occurred in 6.3% of the
patients (12/191) in the enoxaparin group and 3.6%
of the patients (7/194) in the placebo group. CONCLUSIONS: Enoxaparin, at the dose of 40 mg daily,
produced a 21% non significant reduction in the
incidence of CVC-related DVT in cancer patients. This
dose was safe and well tolerated: this leaves open
the option of increasing the dose of enoxaparin to
optimize its efficacy in this clinical setting.
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VON WILLEBRAND FACTOR AND DISEASE

CO-134
IN VITRO EXPRESSION STUDY OF A NEW MUTATION (R1308L)
FOUND IN A FAMILY WITH TYPE 2B VON WILLEBRAND DISEASE
CHARACTERIZED BY ALL SET OF MULTIMERS IN PLASMA AND
NO THROMBOCYTOPENIA AFTER DESMOPRESSIN
Baronciani L, Federici AB, Cozzi G, Beretta M,
Canciani MT, Mannucci PM
Angelo Bianchi Bonomi Hemophilia and Thrombosis
Center, IRCCS Maggiore Hospital and University of
Milan, Italy
Type 2B von Willebrand disease (VWD) is characterized by enhanced ristocetin-induced platelet
agglutination (RIPA) and by loss of high molecular
weigh multimers (HMWM) in plasma. A novel 2B von
Willebrand factor (VWF) variant (4173G>T, R1308L)
was found in four patients with RIPA (0.3-0.4
mg/mL), VWF:Ag (27-51 U/dL), VWF:RCo (23-49
U/dL), bleeding time (6-11 min), all set of multimers
in plasma and normal platelet count. Interestingly, a
common VWD type 2B mutation, R1308C is characterized by loss of HMWM, low platelet count and
RIPA (0.7-0.8 mg/mL), VWF:Ag (26-48 U/dL),
VWF:RCo (13-39 U/dL), bleeding time (10-27 min).
Mutated rVWF-R1308L and rVWF-R1308C, were
transiently expressed in Cos 7 cells, and analyzed for
their ability to bind GpIb receptor along with rVWFWT. Binding of rVWFs to the GpIb platelet receptor
was tested by an ELISA method (Federici et al.
Haematologica 89:77, 2004), at increasing concentrations of ristocetin (0, 0.125, 0.25 and 0.5 mg/mL),
and the rVWF bound to GpIb; was revealed by antiVWF Antibody-HRP reading O.D. 492 nm. The three
rVWFs have a similar VWF:Ag and a full set of multimers. Our data demonstrated that the new mutation (R1308L) can enhance the VWF capacity to bind
to GpIb receptor, but with lower efficiency compared
to the R1308C variant. This might explain why these
patients have normal VWF multimers in plasma. The
increased binding capacity of VWF-R1308L for GpIb
does not cause its spontaneous interaction with
platelets, or at least, not as efficiently as VWFR1308C does. The enhanced RIPA of 0.4 mg/mL,
observed in patients with VWF-R1308L, versus 0.7
mg/mL of VWF-R1308C is probably due to the presence of all set of multimers, that strongly compensate for the lower binding capacity to GpIb of this
new variant.
haematologica vol. 89(suppl. n. 8):september 2004

CO-135
BIOCHEMICAL CHARACTERIZATION OF RECOMBINANT VON
WILLEBRAND FACTOR (VWF) WITH A TYPE 2B MUTATION
(P1337L) COEXPRESSED WITH A TYPE 1 VWF DEFECT (C275R):
A COMPLEX MOLECULAR DEFECT IN A PATIENT PREVIOUSLY
DIAGNOSED WITH TYPE 2A VON WILLEBRAND DISEASE
Baronciani L, Federici AB, Beretta M, Cozzi G,
Canciani MT, Mannucci PM
Angelo Bianchi Bonomi Hemophilia and Thrombosis
Center, IRCCS Maggiore Hospital and University of
Milan, Italy
In a patient with apparently type 2A VWD (mean
values: FVIII:C = 32 U/dL, VWF:Ag = 7 U/dL, VWF:RCo
= < 6 U/dL, VWF:CB = <1, RIPA >2.0 mg/mL, loss of
high and intermediate molecular weight multimers
in plasma and low platelet VWF) a transient thrombocytopenia occurred after an infusion test with
desmopressin. The propositus' brother showed a less
severe laboratory data (mean values: FVIII:C = 36
U/dL, VWF:Ag = 17 U/dL, VWF:RCo = 6 U/dL,
VWF:CB=1, RIPA = 1.2 mg/mL). The two brothers
resulted to be compound heterozygous for mutation
P1337L and a novel candidate defect C275R. In their
children, mutations were associated with type 2B
(P1337L) and type 1 (C275R) VWD. rVWF-P1337L
and rVWF-C275R, were transiently expressed in Cos
7 cells, on their own, together and with the rWVFWT. VWFs. rVWFs were tested for VWF:Ag and multimer analysis. Binding of rVWFs to the GpIb platelet
receptor was evaluated by an ELISA method (Federici et al. Haematologica 89:77, 2004), at increasing
concentrations of ristocetin (0, 0.125, 0.25, 0.5, 0.8
and 1 mg/mL), and the rVWF bound to GpIb was
revealed by anti-VWF Antibody-HRP reading O.D.
492 nm. Only the expression of rVWF-C275R alone
showed a strongly reduced VWF:Ag in cells medium
and a complete absence of multimers. The remaining rVWFs (P1337L, P1337L/WT and C275R/WT)
showed only a slightly reduce VWF:Ag, in comparison to rVWF-WT, and a full set of multimers. GpIb
binding assay (Table) showed that rVWF obtained by
co-expression of mutation P1337L with C275R
behave very similarly to rVWF-P1337L. It seems that
rVWF-C275R molecules do not contribute with the
rVWF-P1337L to form multimers.
rVWFs

Ristocetin Ristocetin Ristocetin Ristocetin Ristocetin Ristocetin
0 mg/ml 0.125 mg/ml 0.25 mg/ml 0.5 mg/ml 0.8 mg/ml 1 mg/ml

WT
P1337L
P1337L/WT
P1337L/C275R

0.066 O.D.
0.117 O.D.
0.063 O.D.
0.084 O.D.

0.071 O.D.
0.310 O.D.
0.166 O.D.
0.372 O.D.

0.128 O.D.
0.689 O.D.
0.409 O.D.
0.635 O.D.

0.154 O.D.
0.984 O.D.
0.740 O.D.
0.925 O.D.

0.691 O.D.
0.984 O.D.
0.894 O.D.
1.105 O.D.

0.924 O.D.
1.039 O.D.
1.008 O.D.
1.117 O.D.
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Therefore in the propositus and his brother mutation P1337L results to be present in all the VWF subunits, which might explain their more severe phenotype in comparison with their children that carry only
mutation P1337L.

CO-136
MODULATION OF THE VON WILLEBRAND FACTOR A1 DOMAIN
BINDING TO PLATELET GLYCOPROTEIN IB BY α-THROMBIN

Mendolicchio GL, Celikel R, Varughese KI, Ruggeri ZM
Divisions of Experimental Thrombosis and Hemostasis and of Cellular Biology, The Scripps Research
Institute, La Jolla, CA, USA
We used the known crystal structures of the amino
terminal domain of glycoprotein (GP) Ibα bound to
the von Willebrand factor (VWF) A1 domain or to αthrombin to model a putative triple complex of the
two ligands interacting with the same receptor molecule. The model indicates that intermolecular contacts may be established between the VWF A1
domain and α-thrombin bound to the receptor, and
suggests that these additional interactions could stabilize the intrinsically low affinity binding of the VWF
A1 domain. This observation delineates a potential
role of α-thrombin in the initial stages of platelet
deposition on a thrombogenic surface through a
modulation of the GP Ibα interaction with VWF. To
verify the predictions of the model, we used gel electrophoresis under native conditions and purified
components in solution to demonstrate directly the
formation of a triple complex. We then measured
the binding of 125I-labeled dimeric VWF A1 domain
to washed human platelets in the presence of αthrombin. There was only a minimal interaction when
125I-labeled VWF A1 domain was incubated with
washed platelets, but the binding increased by more
than 3-fold when α-thrombin was added into the
reaction mixture. Evaluation of the binding of 125Ilabeled VWF A1 domain to platelets by Scatchardtype analysis revealed the occurrence of a measurable specific interaction only in the presence of αthrombin. Moreover, in a platelet agglutination/aggregation model dependent on the interaction
between dimeric VWF A1 domain and GPIbα, the
addition of α-thrombin substantially increased the
extent of the platelet response. Our findings delineate a mechanism through which α-thrombin may
stabilize platelet-surface and platelet-platelet contacts by mediating a tighter association of the VWF
A1 domain to the GPIbα receptor.
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CO-137
α ON THROMBIN'S
REGULATORY ROLE OF PLATELET GPIB-α
HEMOSTATIC FUNCTIONS
De Cristofaro R,° De Filippis V*
°Hemostasis Research Center, Catholic University
School of Medicine, Rome; *Department of
Pharmaceutical Sciences and CRIBI Biotechnology
Center, University of Padua, Italy
Recent studies indicated that platelet GpIb-α binds
to thrombin at the domain referred to as either anion
binding exosite 2 or heparin binding site (HBS), which
is involved in thrombin-FVIII interaction as well. FVIII
activation by thrombin plays an important role in the
amplification of the coagulation cascade and takes
place through specific proteolytic cleavages at Arg372,
Arg740 and Arg1689. A full FVIII activation requires
cleavage at Arg372. This study was aimed at investigating the effect of GpIb-α (1-282 fragment) binding
to thrombin HBS on FVIII activation. Similar experiments were also carried out using a synthetic peptide
modeled on the 268-282 sequence of GpIba, and successfully either sulfated or phosphorylated at all tyrosine residues present along its sequence, at position
276, 278, and 279. Both GpIbα 1-282 and the GpIb
268-282 peptides induced a progressive decrease (up
to 70%) of FVIIIa generation, assessed by coagulation
and FXa generation assays. Furthermore, SDSPAGE/Western blot experiments showed that the specific appearance of the 44-kDa A2 domain upon cleavage of the FVIII Arg372 peptide bond was significantly delayed in the presence of either GpIbα 1-282, or
the GpIb 268-282 peptides. Moreover, the effect of
the latter on thrombin hydrolysis of a peptide having
the sequence 341-376 of FVIII, was investigated
through reversed-phase HPLC. The kcat/Km value of
the FVIII 341-376 peptide hydrolysis by thrombin linearly decreased as a function of the GpIbα 268-282
peptide, according to a competitive inhibition effect.
Moreover, the phosphorylated GpIb peptide was able
to non competitively inhibit the thrombin amidase
activity toward both fibrinogen and Phe-Pip-Arg-pNA
substrate. These experiments globally suggest that
binding of the GpIba's 268-282 region to thrombin
HBS is responsible α) for the competitive inhibition of
the Arg372-Ser373 bond’s cleavage and activation of
FVIII and b) for a non competitive inhibition of the
thrombin's amidase activity toward fibrinogen. These
findings suggest that thrombin-GpIb interaction may
play a regulatory role on the enzyme’s hemostatic
activities.
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CO-138
EVALUATION OF A BLEEDING SCORE FOR THE DIAGNOSIS
OF TYPE 1 VWD
Tosetto A,* Castaman G,* Roberti S,* Cappelletti A,*
Peake I,° Goodeve A,° Federici AB,+ Batlle J,^
Meyer D,** Eikenboom J,°° Schneppenheim R,++
Ingerslev J,^^ Vorlova Z,*** Lethagen S,°°° Pasi J,+++
Hill F,^^^ Rodeghiero F*
*San Bortolo Hospital, Vicenza, Italy; °University of
Sheffield, UK; +University of Milan, Italy; ^Hospital
Teresa Herrera, Spain; **INSERM, France; °°Leiden
University Medical Center, Netherlands; ++University
Children Hospital, Hamburg, Germany; ^^University
Hospital Skejby, Denmark; ***Institute of Hematology and Blood Transfusion, Prague, Czech Republic;
°°°University of Lund, Sweden; +++Leicester Royal
Infirmary, UK; ^^^Birmingham Children Hospital, UK
Type 1 von Willebrand’s disease (VWD) is the most
prevalent hemorrhagic disorder in the population.
Since no clinical or laboratory test is sufficiently specific and sensitive for the diagnosis of VWD, proper
clinical assessment is mandatory for the diagnosis. To
assess the sensitivity and specificity of a quantitative
clinical evaluation tool for the diagnosis of type 1
VWD. A standardized bleeding questionnaire was evaluated in 744 subjects belonging to 154 families with
a diagnosis of type 1 VWD. The sample comprises 154
index cases (IC), 277 affected family members (AFM)
and 313 non affected family members (NAFM). Bleeding symptoms were entered in a database and for each
subject a bleeding score was automatically generated
by a computer program. The score is the sum of the
score attributed to each bleeding symptom reported by
the individual from birth to the moment of diagnosis.
For each symptom (e.g, epistaxis, bleeding after tooth
extaction or surgery, menorrhagia) the score range
from 0 (no bleeding) to 4 (major bleeding requiring
blood transfusion and/or replacement therapy). A-1
score was attributed when no bleeding symptom was
reported despite at least two tooth extractions, surgeries or deliveries. The median score was 0 in NAFM,
5 in AFM, 9 in IC. A score above 2 identified 77% of
all affected individuals (AFM and IC) and excludes 88%
of NAFM. There was a clear biological relationship
between the score and VWF:Rco (χ2=192.1, p<0.0001)
VWF:Ag (χ2=205.2, p<0.0001), FVIII:C (χ2=118.4,
p<0.0001). Receiver-operator curve (ROC) analysis
showed that in these families the score had similar
sensitivity and specificity to that of VWF:Rco (area
under the curves 0.88 for score, 0.89 for VWF:Rco,
p=0.73). A validated bleeding score is an useful tool for
a standardized approach to the diagnosis of VWD, in
combination with laboratory tests. Further studies are
needed to prospectively validate the score system.
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CO-139
AN ASSOCIATION OF PLATELET GLYCOPROTEIN GENE
HAPLOTYPES AND BLEEDING SEVERITY IN PATIENTS WITH
PREVIOUSLY DIAGNOSED VON WILLEBRAND DISEASE (VWD)
TYPE 1: RESULTS OF A PILOT STUDY IN 14 ITALIAN FAMILIES
Federici AB,* Baronciani L,* Canciani MT,*
Cozzi G,* Mistretta C,* Gianniello F,* Peake IR,°
Salomon DR,^ Kunicki TJ^
*Angelo Bianchi Bonomi Hemophilia and Thrombosis Center, IRCCS Maggiore Hospital and University
of Milan; °Division of Genomic Medicine, Royal Hallamshire Hospital, Sheffield, UK; ^The Scripps
Research Institute, La Jolla, CA, USA
Von Willebrand Disease (VWD) type 1 is difficult to
diagnose because of bleeding variability and low heritability of Von Willebrand Factor (VWF) levels. Secondary gene effects that increase risk for bleeding
may modify the phenotype, and platelet adhesion
receptors are prime candidates. We compared a
bleeding severity score and bleeding times to candidate gene haplotypes within pedigrees of fourteen
index cases of previously diagnosed VWD type 1,
using a variance component model. The 14 families
from Milan have been already enrolled in the European study entitled Molecular and Clinical Markers
for Diagnosis and Management of Type 1 von Willebrand Disease (Scientific coordinator: I.R. Peake).
VWD type 1 patients were classified according to the
previous definitions of the Scientific Standardization
Committee (SSC) on VWF of the International Society on Thrombosis and Haemostasis (ISTH) such as
individuals characterized by reduced levels of normal
VWF and positive personal-family bleeding history. A
bleeding history was derived from detailed questionnaires administered to all the affected and nonaffected members (including index cases), and the
severity of bleeding episodes was ranked from 0 to
3 in each of 11 bleeding manifestation categories.
Donors were genotyped using primer extension
method, and nine candidate genes were selected for
this analysis. With respect to bleeding severity score,
ITGA2 haplotype 2 (807C), GPVI haplotype b (Pro219)
and ITGA2B haplotype 1 (Bak-a)were found to be
associated with increased bleeding (p=0.001; 0.05;
and 0.002 respectively). No haplotypes were associated with bleeding times, and no association was
observed with six other candidate genes, GP1BA,
ITGB3, VWF, FGB, IL6 or TXA2R. Association between
expression of the VWF promoter haplotype1 and
increased levels of plasma VWF:Ag (p=0.0448) and
VWF:RCo (p=0.024) was also observed. These results
establish that genetic differences in integrin subunits α2 and αIIb as well as GPVI can influence the
phenotype of previously diagnosed VWD type 1.
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CO-140
DUODENAL AND GASTRIC DIEULAFOY'S LESIONS IN A PATIENT
WITH TYPE 2A VON WILLEBRAND DISEASE: A CASE REPORT
Marchese M,# De Cristofaro R,* Federici AB,^
Biondi A,§ Petruzziello L,# Tringali A,#
Mutignani M,# Spada C,# Ronconi P,§
Costamagna G#
#Digestive Endoscopy Unit, Department of Surgical
Sciences Catholic University, Rome; *Hemostasis
Research Center, Institute of Internal Medicine and
Geriatrics, Catholic University School of Medicine,
Rome; §General Surgery Unit, Department of
Surgical Sciences Catholic University, Rome;
^Angelo Bianchi Bonomi Hemophilia Thrombosis
Center, Department of Internal Medicine and
Dermatology, IRCCS Maggiore Hospital and
University of Milan, Italy
Gastro-intestinal (GI) bleeding is a relatively common cause of spontaneous bleeding in patients with
congenital bleeding disorders and can be dramatic and
life-threatening. Vascular disorders are the most common cause of GI bleeding and although endoscopically similar, they consist of various pathological entities.
Previous findings indicated that bleeding and GI
angiodysplasia associated with VWD could be related
to the absence of the higher molecular multimers of
VWF (Von Willebrand Factor) in plasma, being prevalent in congenital and acquired forms of type 2 VWD.
Among vascular anomalies, angiodysplasia is the most
common lesion and consists of dilated veins including
capillaries containing no dysplastic tissue which
affects predominantly lower GI tract. Dieulafoy’s
lesions is another vascular disorder which are generally localized in the upper GI tract. These lesions are
characterized by abnormally large and tortuous artery
running within the submucosa and represent an often
unrecognized cause of spontaneous GI bleeding,
potentially fatal in patients with bleeding disorder. We
describe here a patient with type 2A von Willebrand’s
disease (VWD-2A) characterized by a long history of
intermittent episodes of melena. He experienced two
episodes of severe upper GI bleeding due to double
metachronous Dieulafoy’s lesions successfully controlled with endoscopic argon plasma coagulation. To
our knowledge, this is the first report of bleeding from
a double, metachronous, Dieulafoy’s lesion in a patient
affected from VWD-2A. Our report shows not only that
emergency endoscopy could promptly identify, in two
consecutive episodes of melena, bleeding lesions misdiagnosed at previous endoscopic explorations in a
VWD-2A patient who had required daily very high dose
of FVIII/VWF concentrate but also that epinephrine
injection and Argon Plasma Coagulation might represent a viable and effective therapy for Dieulafoy’s
lesions in the long-term. In conclusion, Dieulafoy’s
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lesions are a possible causes of recurrent and potentially life-threatening GI bleeding also in VWD. In these
patients, awareness of this condition and early
endoscopy during a bleeding episode are essential for
a correct diagnosis. Previous infusion of FVIII/VWF
concentrate (or desmopressin administration in moderate type 1 VWD) followed by endoscopic procedure
involving epinephrine injection and Argon Plasma
Coagulator offers excellent immediate and long-term
results.
SISET Prize

CO-141
NO CHANGES OF ENDOGENOUS VON WILLEBRAND FACTOR
LEVELS DURING PREGNANCY IN A PATIENT WITH TYPE 2M
VICENZA (R1205H)
Dallagiovanna S, Canciani MT, Lai V, Moroni B,
Baronciani L, Cozzi G, Castaldo M, Mistretta C,
Coppola R, Federici AB
Angelo Bianchi Bonomi Hemophilia and Thrombosis
Center, IRCCS Maggiore Hospital and University of
Milan, Italy
Women with Von Willebrand Disease (VWD) type 1
and 2 usually show increasing von Willebrand factor
(VWF) levels during pregnancy, due to the constitutive
release of VWF by the highly vascularized foeto-placental unit. Patients with type 2M Vicenza are characterized by very low plasma levels of VWF activities
in the presence of supranormal multimers similar to
those found in platelet α granules and endothelial
Weibel-Palade bodies. Since the original description
by Rodeghiero, many other families have been reported in different countries (Germany, USA, UK) and two
distinct mutations have been identified (R1205H,
M740I). However the basic mechanisms of this VWD
variant remain not completely understood despite
many attempts to study these recombinant VWF
mutants after their expression in vitro. We had recently the opportunity to follow the pregnancy of a 37
year-old woman with Type 2M Vicenza R1205H.
Before pregnancy, she was exposed to an infusion trial with desmopressin (DDAVP). During pregnancy, she
has been followed with monthly measurements of
FVIII/VWF activities and multimeric analysis of VWF.
Since VWF plasma levels were < 6 U/dL, the VWF:RCo
was tested by our sensitive ELISA method using
recombinant GpIb. Basal levels of BT and FVIII/VWF
activities were the same during the last five years
(mean values): BT = 6.30 minutes; FVIII:C=18 U/dL
VWF:Ag=5 U/dL; VWF:RCo = 3 U/dL, with normal VWF
platelet content and supranormal multimers in plasma. She was considered responsive to DDAVP because
FVIII:C, VWF:Ag and VWF:RCo were still relatively high
at 2 hours post-DDAVP with values of 62, 36 and 32
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U/dL respectively. Conversely, the levels of the FVIII/VWF activities measured at month 3, 6, 9 did not
change at all during pregnancy. These clinical data
might support the hypothesis raised by several
authors that this type 2M VWD variant is due to
defects of constitutive release of VWF.

Posters

VASCULAR BIOLOGY
PO-001
INFLAMMATORY MARKERS ARE ASSOCIATED WITH THE
ABDOMINAL AORTIC DIAMETER
Miniati B,* Macchi C,* Marcucci R, Gori AM,
Conti AA, Corsi AM,° Bandinelli S,° Ferrucci L,**
Abbate R, Gensini GF
Department of Medical and Surgical Critical Area,
University of Florence, Florence, Italy; *Fondazione
Don Gnocchi IRCCS, Florence, Italy; °Laboratory of
Clinical Epidemiology, Geriatric Department,
National Institute of Research and Care on Aging
(INRCA), Florence, Italy; **Longitudinal Studies
Section, Gerontology Research Center, National
Institute on Aging, National Institutes of Health,
Baltimore, USA
The inflammatory response plays a crucial role in
the degeneration of the elastic media, which, in turn,
promotes aneurysm remodeling of the aortic wall.
Degeneration of the extracellular matrix proteins,
which characterizes the alteration of the elastic
media of abdominal aortic aneurysms, is a pathological process that occurs as a consequence of complex interactions among genetic factors, inflammatory cytokines and matrix metalloproteases. Aim of
our study was to evaluate the relationship between
inflammatory proteins and aortic diameter. We studied 346 participants of the In Chianti Study (151
males and 195 females) (median age 70, 23-93 yrs).
In all subjects, we evaluated C-Reactive Protein
(CRP), interleukin-18 (IL-18), interleukin-6 (IL-6),
interleukin 1-β (IL-1β), transforming growth factor
Beta1 (TGF-β1), and tumor necrosis factor-α (TNFα) serum levels and the abdominal aortic diameter
by ultrasound scanning examination. The association between chronic inflammation on aortic diameter was tested in the multivariate regression analysis, which included log-transformed aortic diameter
as dependent variable and age, sex, hypertension,
diabetes, coronary artery disease, body mass index,
dyslipidemia, smoking habit and inflammatory markers as independent variables. We observed that the
circulating levels of IL-18 and CRP significantly associated with abdominal aortic diameter. At multivariate logistic regression analysis, after adjustment for
traditional cardiovascular risk factors, subjects who
had IL-18 serum levels in the highest tertile compared to the lowest tertile of the distribution had an
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increased risk of being in the highest (> 19 mm) aortic diameter group (OR= 4.0, 95% CI 1.3-11.7,
p=0.02). High levels of CRP (top tertile vs lowest tertile) are associated, but not significantly, with an
increased risk of having high aortic diameter (OR=
1.3; 95% CI 0.8-2.0 for aortic diameter >19 mm).
These results strengthen the concept of a possible
link between inflammation and aortic remodelling.

TF%
TFPI%
Mean SD Mean

TFPI-2%
SD Mean SD

PAI-2
Mean

TXA2R a
TXA2R b
SD Mean SD Mean SD

N 105 8,2 112,5 5,8 135 15,1
A 105,3 25,6 114 2,6 136 4,7
B 105,6 4,2 112,5 2,9 134 7,6

92
93
94,5

5,8 111 3,7
1,8 86,4 4,4
3,1 86,3 4

75 3,1
76 3,6
79 2,6

Legenda: N: zone corresponding to the inserction of umbilical cord; A: zone next to N, B: marginal
zone of placenta.

PO-002
EXPRESSION PROFILE OF DIFFERENT COAGULATION MARKERS
IN HUMAN PLACENTAS FROM UNEVENTFUL PREGNANCIES
Chinni E, Colaizzo D, Bossone A, Vecchione G,
Cocomazzi N, Martinelli P, Pecoraro M,
Sciannamè N, Margaglione M, Grandone E
IRCCS Casa Sollievo della Sofferenza, Ostetricia e
Ginecologia, Università Federico II Napoli, Genetica
Medica, Università degli studi di Foggia, Italy
Placental throphoblasts express and produce coagulation components, partecipating not only in hemostatsis, but also in the placental vascular development
and differentiation. The expression of tissue factor
(TF), membrane phosphatidylserine and fibrin render
the throphoblasts pro-coagulant, thus compromising
the risk of bleeding while exposing the placenta to
pro-thrombotic risks. Local inhibitory mechanisms act
via TFPI-1 and TFPI-2, thrombomodulin, annexi nV.
Pregnancy complications have been associated with
abnormalities in the functions of these inhibitors.
Moreover, different isoforms of the thromboxane A2
receptor seem to be differently expressed in mice with
fetal growth restricted fetuses. The aim of our study
was to investigate whether different areas of placenta express different amounts of the same marker in
order to obtain information about homogeneity of
expression. Here we present data obtained from 4 placentas of women with successful pregnancy outcome.
The placentas were dissected starting from the inserction of umbilical cord towards the peripheral zone.
From each section RNA was extracted by means InvitrogenTrizol‚ Reagent. Then cDNA was obtained by
means RT-PCR (Promega Reverse trascription system),
and the expression of TF, TFPI, TFPI-2, PAI-2, and
thromboxane receptor α-isoform and β-isoform was
evaluated in different areas of placenta by means of
APPLERA ABI PRISM 7700. Data were expressed as
percent of GAPDH for each sample analyzed. Data are
shown in the Table. No significant difference (p>0.05)
between central and peripheral areas of placentas was
observed for all markers analysed. These preliminary
data will be useful for comparing the expression of
these markers in normal placentas with that of placentas from complicated pregnancies.

PO-003
PPAR-γγ EXPRESSION AND MODULATION IN HUMAN
STIMULATED FIBROBLASTS
Evangelisti L, Giusti B, Bandinelli B, Attanasio M,
Lapini I, Lucarini L, Cesari F, Filoni C, Ferrini S,
Abbate R, Gensini GF, Pepe G
Dipartimento di Area Critica Medico Chirurgica,
Università degli Studi di Firenze, Italy
Peroxisome proliferator-activated receptors-γ
(PPAR-γ) is a nuclear transcription factor that is
involved in inflammatory process by modulating the
production of pro-inflammatory cytokines. Several
studies have demonstrated that PPAR-gamma is
expressed by different human cells (adipose, endothelial and smooth muscle cells) and displays antiinflammatory properties. Recently, in rat sinovial
fibroblasts, the expression of PPAR-γ and its LPSinduced reduction were demonstrated at both mRNA
and protein levels. Data about PPAR-γ expression by
human fibroblasts are not available. Aim of this study
was to investigate whether PPAR-γ is expressed by
human skin and adventitial fibroblasts, and to evaluate the modulation of PPAR-γ expression by different inflammatory stimuli. For this purpose, we grew
dermal fibroblasts from three healthy subjects and
fibroblasts from the adventitia of three patients
affected by abdominal aortic aneurysm. Fibroblasts
from skin biopsy of controls and from adventitia of
patients were cultured and incubated with different
inflammatory stimuli (LPS 10 µg/mL; TNF α 50 ng/mL
+ IFN-γ 300 U/mL) and incubation times (0h, 6h,
12h, 24h). PPAR-γ mRNA from fibroblasts was
assayed by a semi-quantitative RT-PCR method. The
RT-PCR products were quantitated after gel electrophoresis by using the GAPDH mRNA as internal
control. Time-course experiments with LPS and TNFα/IFN-γ stimuli carried out on adventitial fibroblasts
showed an increase of PPAR-gamma expression at 6,
12 and 24 hours respectively; also stimulated dermal
fibroblasts displayed an increased PPAR-γ expression, but of minor intensity than adventitial fibroblasts. At the best of our knowledge, this is the first
haematologica vol. 89(suppl. n. 8):september 2004
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report showing the presence of PPAR-γ expression by
human dermal and adventitial fibroblasts. Our data
indicate that PPAR-gamma expression is modulated
by inflammatory stimuli and that the fibroblasts from
adventitia react more intensively.

PO-004
ANTITHROMBOTIC AND ANTIIFLAMMATORY PROPERTIES OF
ROSUVASTAIN IN CULTURED HUMAN ENDOTHELIAS CELLS
Mussoni L,# Brambilla M,# Banas A,# Eligini S,#
Camera M,*# Tremoli E,#* Colli S#
#Dipartimento di Scienze Farmacologiche,
Università degli Studi di Milano, Milan, *Centro
Cardiologico Monzino, IRCCS, Milan, Italy
Rosuvastatin (R) is a new 3-hydroxy-3-methylglutaryl coenzyme A reductase (HMG-CoA) inhibitor
with distinct physicochemical, pharmacokinetic and
pharmacologic properties; it is relatively hydrophilic,
with a plasma half-life of about 20 h, and, besides
plasma LDL-cholesterol level reduction, it lowers
triglycerides and increases HDL-cholesterol in
patients with mixed dyslipidemia or hypertriglyceridemia. Statins, independently of their lipid lowering effect, modulate several mechanisms that are
involved in the atherothrombotic process. In the present study we evaluated the effect of rosuvastatin on
PAI-1 and tissue factor (TF) in cultured human umbilical vein endothelial cells (HUVEC). Moreover, the
capacity of the drug to control inflammation was
assessed through the evaluation of eNOS and Cox-2
levels. Rosuvastatin, concentration-dependently (10
-100 µM) reduced PAI-1 antigen, either secreted or
stored, in resting HUVEC (10 µM R: -68%, p< 0.01).
In contrast, TF activity induced by TNFα was scarcely affected, even at the highest concentration used
(100 µM). eNOS levels, detected by Western blot
analysis, were increased by rosuvastatin in a concentration-dependent fashion (25 µM R: +76%,
p<0.05). In addition, the drug reduced Cox-2 synthesis induced by PMA (10 µM R: -46%, p<0.01).
Mevalonate (100 µM) added concomitantly with
rosuvastatin prevented all these effects. None of the
treatment condition used resulted in substantial
changes in cell morphology. In conclusion, the
decrease of PAI-1 antigen levels coupled with eNOS
up-regulation in resting endothelial cells is promising for the antithrombotic profile of the drug. Moreover, the inhibition of COX-2 synthesis in stimulated endothelial cells points to a protective effect of
rosuvastatin in the development of the inflammatory reaction that takes place in atherothrombosis.
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PO-005
SEMI-SYNTHETIC SULFAMINOHEPAROSANS INDUCE TISSUE
FACTOR PATHWAY INHIBITOR RELEASE BY HUMAN
UMBILICAL VEIN ENDOTHELIAL CELLS (HUVEC)
Gori AM, Gazzini A, Evangelisti L, Attanasio M,
Manoni M,** Laudati G,** Seghi F,** Rogolino A,
Lenti M, Alessandrello Liotta A,* Abbate R,
Gensini GF
Department of Medical and Surgical Critical Care,
University of Florence, Italy; *Dipartimento
Cardiologico e dei Vasi, Azienda Ospedaliero
Universitaria Careggi Firenze; **INALCO RSM SpA
Research Center, Montale, Pistoia, Italy
Tissue factor pathway inhibitor (TFPI) is the main
physiological inhibitor of tissue factor, the principal
activator of coagulation. Both unfractionated
heparin and low molecular weight heparins are able
to release TFPI from the vascular endothelium. Semisynthetic sulfaminoheparosan analogues (SAH) were
obtained by chemical and enzymatic modifications
of the K5 polysaccharide (E.coli strain 010:K5:H4) a
polymer of the disaccharidic unit formed by D-glucuronic acid and N-acetylglucosamine. This structure is alike to N-acetylheparosan, the precursory
polymer of heparin and of heparan sulphate. Aim of
our study was to evaluate the effect of two different SAH with different molecular weight and antiXa/anti-IIa activities on TFPI release from human
endothelial cells. We performed 10 independent
experiments in which human endothelial cells
(HUVEC), isolated from umbilical vein (2x105
cells/well), were incubated for 1 hour at 37°C in the
presence of 15, 10 and 5 µg/mL of SAH-A (8300 Da
and 0.71 anti-Xa/anti-IIa ratio), SAH-B (6000 Da and
2.4 anti-Xa/anti-IIa ratio), and unfractionated
heparin (UFH) (1 U anti-Xa/mL). Incubation of HUVEC
for 1 hour in the presence of 15, 10 and 5 µg/mL
SHDs caused a dose-dependent release of TFPI from
HUVEC. The heparin analogue SAH-A with the highest molecular weight and lowest anti-Xa/anti IIa
ratio, at 15 and 10 µg/mL induced higher amounts of
released TFPI in the supernatants in comparison to
UFH (1 IU anti-Xa /mL) (SAH-A 15 µg/mL: 3.3±0.09
ng/105 cells; 10 µg/mL: 2.27±0.22 ng/105 cells; UFH:
1.93±0.23 ng/105 cells). The addition of SAH-B (15
µg/mL) to HUVEC cells induced significant (p<0.05)
higher TFPI concentrations in comparison to that
induced by UFH (2.44±0.13 ng/105 cells vs 1.93±0.23
ng/105 cells). Our results demonstrate that heparinlike semi-synthetic derivatives are able to induce TFPI
release from human HUVEC in a dose-dependent
manner. This effect seems to be related to the molecular weight of heparin analogues.
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PO-006
EFFECTS OF BEMIPARIN ON TISSUE FACTOR PATHWAY
INHIBITOR RELEASE BY HUMAN UMBILICAL VEIN
ENDOTHELIAL CELLS (HUVEC) AND ON CYTOKINE
PRODUCTION BY MONONUCLEAR CELLS: IN VITRO STUDIES
Gori AM, Gazzini A, Evangelisti L, Attanasio M,
Lapini I, Rossi L, Lucarini L, Lari B, Ferrini S,
Prisco D, Abbate R, Gensini GF
Department of Medical and Surgical Critical Area,
University of Florence, Florence, Italy
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PLATELETS: PHYSIOLOGICAL
AND CLINICAL ASPECTS

PO-007
INCREASE IN CYTOSOLIC CALCIUM AND SODIUM ION
Both unfractionated heparin (UFH) and low molec- CONCENTRATION INDUCES SEROTONIN EFFLUX FROM
ular weight heparins (LMWHs) are able to release TFPI HUMAN PLATELETS
from the vascular endothelium. There are also evidences of the anti-inflammatory activities of heparin
and heparin-like molecules. Bemiparin is a low molecular weight heparin effective for preventing venous
thromboembolism. Aim of our study was to evaluate
the effect of bemiparin on: 1) TFPI release from human
endothelial cells; 2) interleukin-6 (IL-6) and interleukin-10 (IL-10) production by stimulated whole
blood. We performed ten independent experiments in
which human endothelial cells (HUVEC), isolated from
umbilical vein (2x105 cells/well), were incubated for 1
hour at 37°C in the presence of 0, 0.25, 0.5, 1.0
U/anti-Xa/mL of bemiparin and 1 U anti-Xa/mL of
unfractionated heparin (UFH). Whole blood from 10
healthy male subjects were diluted 1:10 with RPMIHEPES buffer, stimulated with LPS (10 µg/mL) and
incubated (106 cell/mL) with different concentrations
of bemiparin for 24 hours and in the supernatants IL6 and IL-10 concentrations were determined. Incubation of HUVEC for 1 hour in the presence of 0.25, 0.5
and 1.0 U anti-Xa/mL of bemiparin caused a dosedependent release of TFPI from HUVEC (medium:
0.65±0.19 ng/105 cells; 0.25 U anti-Xa/mL:1.20±0.29
ng/105 cells; 0.5 U anti-Xa/mL: 2.20±0.39 ng/105 cells;
1 U anti-Xa/mL:2.9±0.33 ng/105 cells). Bemiparin at
1 U anti-Xa/mL induced a release of TFPI similar, in
amounts, to that of induced by UFH (1 IU anti-Xa/mL)
(Bemiparin: 2.91±0.33 ng/105 cells UFH: 2.83±0.30
ng/105 cells). The simultaneous addition of LPS (10
µg/mL) and bemiparin at different concentrations
slightly, but not significantly inhibits IL-6 production
by stimulated whole blood (LPS: 2.75±0.99 ng/106
cells; Bemiparin 1 U anti-Xa/mL: 2.25 ±1.13 ng/106
cells). Increasing concentrations of bemiparin produced higher amounts of IL-10 than in LPS stimulated samples (Bemiparin 0.25 U: 0.34±0.11 ng/106 cells;
0.5 U: 0.35±0.11 ng/106 cells; 1 U: 0.39±0.10 ng/106
cells, buffer controls: 0.33 ±0.09 ng/106 cells; UFH
1U: 0.38±0.12 ng/106 cells). Our results demonstrate
that bemiparin is able to induce TFPI release from
human HUVEC in a dose-dependent manner. The ability of bemiparin of affecting the inflammatory mediators stimulates further studies.

Deana R, Turetta L, Folda A, Bulato C, Pavanetto M,
Donella Deana A
Department of Biological Chemistry and Institute of
Neurosciences of Italian Research National Centre
(CNR), University of Padova, Italy

The present study aimed at elucidating the mechanism(s) of serotonin (5-HT) efflux from human
platelets induced by thapsigargin, an inhibitor of the
Ca(2+) re-uptake into endoplasmic reticulum. Efflux
of pre-loaded radiolabeled serotonin was generally
determined by filtration techniques, whereas the
cytosolic [Ca2+], [Na+] and [H+] were measured with
appropriate fluorescent probes. 5-HT efflux from
control or reserpine-treated platelets – where reserpine prevents 5-HT transport into the dense granules
- was proportional to thapsigargin evoked cytosolic
[Ca2+] increase. Accordingly factors as prostacyclin,
aspirin and calyculin which reduced [Ca2+] increase,
also inhibited the 5-HT efflux. Thapsigargin, which
also caused a remarkable increase in cytosolic [Na+],
promoted less 5-HT release, in parallel to lower [Na+]
and [Ca2+] increase, when added to platelet suspensions containing low [Na+]. The Na+ ionophore monensin increased the cytosolic [Na+] and induced 5-HT
efflux without affecting the Ca(2+) level. The 5-HT
efflux induced by the increase of either [Ca2+] or
[Na+] did not depend on pH or membrane potential
changes, whereas it decreased in the absence of
extra-cellular K+, and increased in the absence of Cl. It is concluded that increases in [Ca2+] and [Na+]
independently induce serotonin efflux through the
outward directed plasma membrane serotonin transporter SERT. This event might be physiologically
important at the level of capillaries or narrowed
arteries where platelets are subjected to high shear
stress which causes [Ca2+] increase which, in turn,
could induce 5-HT release.
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PO-008
β1 AND GLYCOPROTEIN VI DEPENDENT
INTEGRIN α2β
CALCIUM SIGNALS IN PLATELETS INTERACTING WITH
ACID-SOLUBLE TYPE I COLLAGEN UNDER FLOW
Mazzucato M, Cozzi MR, Battiston M, De Marco L
Centro di Riferimento Oncologico, IRCCS, Aviano,
Italy
We studied the role of platelet integrin α2β1 and
glycoprotein GPVI in stabilizing adhesion and modulating signal transmission of Fluo-3 AM platelets
perfused onto a surface of acid-soluble collagen type
I at wall shear rate of 250 s-1. We analyzed concurrently the instantaneous velocity and [Ca++]i in single platelets interacting with collagen using a videoimaging method characterized by high-speed image
acquisition (25 frames/s) and high performance software (M. Mazzucato et al. Blood, 2002;100:2793800). Perfusion of washed platelets resulted in single platelet adhesion that displayed a series of transient [Cav]i elevations. Two distinct peaks could be
defined on the basis of [Ca++]i levels, duration, relation to motion on the surface and sensitivity to EGTA.
Type α/β like Ca++ oscillations were characterized by
a rapid increase of 0.2 to 2 µM, lasting for 0.5-2.5
seconds and EGTA insensitive. The discrimination
between type α/β (typical of platelets translocating
over a surface of VWF at high shear rate) and α/β like
was obtained on the basis of dynamic behavior:
platelets showing α/β like peaks were firmly adherent to collagen. Type γ like [Ca++]i peaks were characterized by a maximum level >2-3 µM lasting for
several seconds (3-60) and stable adhesion to collagen surface and abolished by EGTA. MoAb against
integrin α2β1 prevented platelet adhesion to collagen surface and the appearance of both type α/β
like and γ like peaks. Whereas only type γ like peak,
which involve a transmembrane Ca++ flux, was inhibited by an anti-GPVI MoAb. Inhibitors of PI3-kinase
(wortmannin and LY294002) and PLC (U73122) prevented the appearance of both Ca++ peaks, reduced
the arrest time from ~14 to ~3 seconds and prevented platelet stable adhesion. Our results demonstrate that α2β1 partecipates in the initial stages of
platelet adhesion and activation which is subsequently reinforced by activation through GPVI.

PO-009
COLLAGEN-INDUCED PLATELET ACTIVATION: NEW INSIGHTS
Riondino S, Lotti L, Bronzi C, Pulcinelli FM
Dipartimento di Medicina Sperimentale e Patologia,
Università degli Studi di Roma "La Sapienza”, Italy
Shape change is platelets’ earliest response to stimuli; it is mainly dependent upon Ca2+/calmodulin
haematologica vol. 89(suppl. n. 8):september 2004

interaction, subsequent to Ca2+ mobilization, and is
mediated by MLCK. It has been recently hypothesized
that collagen itself is not able to elicit platelet shape
change in the absence of ADP and thromboxane A2
(TxA2) co-stimulation, while it is capable of inducing
MLCK activation. Since we hypothesize that the morphological changes of the few platelets that adhere
to collagen might not be revealed by turbidimetry,
aim of this study was to use electron microscopy (EM)
as a tool to asses platelet shape change, in the
absence of the amplificatory feedback pathways of
ADP and TxA2. For this purpose, platelets were treated with aspirin, AR-C66096 and MRS 2179 (P2Y12
and P2Y1 ADP receptor antagonists, respectively),
stimulated for 30 sec with collagen (25 µg/mL) in an
aggregometer and then fixed for EM studies. Our
results demonstrated that only those platelets that
were more close to the insoluble collagen fibres
underwent a typical change in shape, while all other
platelets did not modify their quiescent morphology.
Turbidimetry failed to reveal such phenomenon.
Moreover, since cAMP is known to inhibit platelet
activation by reducing Ca2+ mobilization in response
to all platelet agonists, except for collagen, in the present study we sought to investigate whether cAMP is
involved in the inhibition of collagen-induced platelet
shape change. Platelets were thus treated with iloprost (28 nM) prior to stimulation. EM studies demonstrated that iloprost did not modify collagen-induced
shape change, while immunoblotting studies showed
a marked inhibition of collagen-induced MLC phosphorylation in the presence of enhanced cAMP levels.
Since cAMP, contrariwise to what happens for all
known platelet agonists, enhances Ca2+ mobilization
in response to collagen, we can hypothesize that
cAMP exerts an inhibitory action on MLCK activation.

PO-010
GP91PHOX-DEPENDENT EXPRESSION OF PLATELET
CD40 LIGAND
Pignatelli P,*° Sanguigni V,** Lenti L,* Ferro D,°
Finocchi A,*** Rossi P,*** Violi F*°
Divisione IV Clinica Medica°, Dipartimento di
Medicina Sperimentale e Patologia*, Università di
Roma "La Sapienza", Dipartimento di Medicina
Interna** e Dipartimento di Medicina Sperimentale,*** Università di Roma Tor Vergata, Italy
Background: CD40L expression on platelets is
mediated by agonists but the underlying mechanism
is still unclear. Methods: CD40L expression was measured both in platelets from healthy subjects - with
and without the addition of antioxidants or a phospholipase A2 (PLA2) inhibitor - and in platelets from
two patients with an inherited deficiency of
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gp91phox. Immunoprecipitation analysis was also
performed to determine whether normal platelets
showed gp91phox expression. Results. Unlike catalase and mannitol, superoxide dismutase (SOD)
inhibited agonist-induced platelet CD40L expression
in healthy subjects. Immunoprecipitation analysis
also showed that platelets from healthy subjects
expressed gp91phox. In two male patients with
inherited gp91phox deficiency, collagen-,thrombinand arachidonic acid-stimulated platelets showed
an almost complete absence of O2- and CD40L
expression. Incubation of platelets from healthy subjects with a PLA2 inhibitor almost completely prevented agonist-induced O2- and CD40L expression.
Discussion. These data provide the first evidence that
platelet CD40L expression occurs via arachidonic
acid-mediated gp91phox activation.

PO-011
GP91PHOX-DEPENDENT PLATELET RECRUITMENT
Pignatelli P,*° Sanguigni V,** Lenti L,* Di Santo S,°*
Ferro D,° Finocchi A,*** Rossi P,*** Violi F*°
Divisione IV Clinica Medica°, Dipartimento di Medicina Sperimentale e Patologia*°, Università di Roma
"La Sapienza"; Dipartimento di Medicina Interna** e
Dipartimento di Medicina Sperimentale***,
Università di Roma Tor Vergata, Italy
Background. Platelet recruitment at site of vascular
injury is determinant for thrombus growth. Platelet
nitric oxide (NO) has an inhibitory effect on platelet
recruitment but it is unclear if oxidative stress is implicated on its modulation. Methods. In two male
patients with hereditary deficiency of gp91phox, the
central core of NADPH oxidase, and in 10 male healthy
subjects matched for age, agonist-induced platelet
aggregation and platelet recruitment were determined; in both groups agonist-induced platelet production of 02- and NO was also measured. Results.
Compared to controls, gp91phox deficient patients had
almost complete suppression of platelet O2- and a
significant increase of platelet NO (p <0.005).
Gp91phox deficient patients had normal agonistinduced platelet aggregation and thromboxane A2 formation but significant reduction of platelet recruitment (p<0.005). Incubation of platelets from
gp91phox deficient patients with LNAME, an inhibitor
of NO synthase, partially restored platelet recruitment. Discussion. These findings indicate that an
imbalance between oxidative stress and redox status
has a crucial role in the process of platelet recruitment. Inhibition of gp91phox may represent a novel
target of antiplatelet treatment.
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PO-012
PRESENTATION AND PATTERN OF SYMPTOMS IN 382 PATIENTS
WITH GLANZMANN THROMBASTHENIA IN IRAN
Peyvandi F*, Toogeh G,° Garagiola I,* Artoni A,*
Mannucci PM*
*Angelo Bianchi Bonomi Hemophilia and
Thrombosis Centre and Fondazione Luigi Villa,
IRCCS Maggiore Hospital and University of Milan,
Italy; °Imam Khomeini Hospital, Tehran University
of Medical Sciences (TUMS), Iran
Glanzmann thrombasthenia (GT) is a rare autosomal recessive disease characterized by a prolonged
bleeding time with normal platelet count and morphology. It is caused by the quantitative or qualitative deficiency of the platelet glycoprotein IIb-IIIa. In
382 Iranian patients with GT diagnosed at a single
center during the period 1969-2001, consanguinity
between parents was 86.6%, in accord with the high
frequency of intrafamilial marriages in Iran. Almost
all patients had had abnormal mucocutaneous
bleeding (epistaxis and gum bleeding); at follow up
4/5 of the patients had been transfused at least once
to control hemorrhagic episodes. As expected, almost
all the patients had a normal platelet count, while
leukocyte count was increased in 19.3%. Among
women an unexpected low rate of pregnancies was
observed.

PO-013
CLINICAL USEFULNESS OF IMMUNOPLATELET COUNTING
IN CHRONIC IMMUNE THROMBOCYTOPENIC PURPURA
Scognamiglio F, Madeo D, Tosetto A, Castaman G,
Boseggia C, Rodeghiero F
Department of Hematology, S. Bortolo Hospital,
Vicenza, Italy
Accurate measurements of platelet number is particularly important in patients with chronic immune
thrombocytopenic purpura (ITP), since undue overtreatment of these patients may occur for underestimated platelet counts. Immunoplatelet count has been
proposed as a reference method for it identifies
platelets using a specific monoclonal antibody (CD61).
Study aim. To compare platelet counts obtained by
standard Coulter impedance method with immunoplatelet count. From September 2003 to April 2004, we
analyzed blood samples from 37 consecutive patients
with an established diagnosis of chronic ITP and with
a platelet count below 50.000 plt/microliter at the
Coulter HMX analyzer at time of the visit. Nine
patients had previously undergone splenectomy, 15
were out of therapy, 22 were receiving prednisone
alone or other 2nd line therapies. Immunoplatelet
count was performed by flow cytometry accordingly to
haematologica vol. 89(suppl. n. 8):september 2004
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method. The correlation coefficient (r) between the
two counting methods was 0.65. Twenty-nine patients
had a Coulter count below the treatment- threshold
of 30.000 plt/microliter; out of them, 11 had a
immunoplatelet count above this threshold. No bleeding symptoms were observed in those patients in
whom therapy was delayed based on immunoplatelet
count. Twelve patients had a Coulter count below
15.000 plt/µL, a threshold possibly associated with an
higher hemorrhagic risk; out of them, 8 had a
immunoplatelet count above this threshold and 3 had
a immunoplatelet count above 30.000 plt/µL. In three
cases, immunoplatelet count gave slighlty lower
counts than Counter ones. In up to 11/29 (38%) of
patients with chronic ITP, relying only to Coulter count
could result in over-treatment of patients. The disagreement between the two counting methods in ITP
patients is probably due to a proportion of larger
platelets, perhaps the younger ones, that are missed by
the Coulter method. Safety of avoiding therapy based
on immunoplatelet should be further evaluated.

PO-014
HELICOBACTER PYLORI INFECTION IN CHRONIC IMMUNE
THROMBOCYTOPENIC PURPURA
Scandellari R,* Allemand E, Zocca N, Randi Ml,
Luzzatto G, Fabris F
Department of Medical and Surgical Sciences,
Medicina Interna, University of Padua Medical
School, Padova, Italy
Helicobacter pylori (HP) has been suspected to be
involved in various autoimmune disorders including
pernicious anemia and immune thrombocytopenic
purpura (ITP). Several uncontrolled studies supported a pathogenic role of HP in ITP since they showed
a 30-70% prevalence of HP infection in ITP and a
partial or complete platelet recovery after bacterium
eradication. On the contrary three additional studies, one of which was prospective, failed to confirm
this association. We performed a prospective study
in order to investigate the prevalence of HP infection
in patients with ITP and the effect of its eradication
on platelet count. Since September 2003, twentyseven consecutive adult patients admitted to our
ward for ITP were enrolled in the study. Twenty
patients had chronic ITP while seven had the acute
form (disease duration lower than 6 months); 18
were females and 9 were males with a mean age of
53 years±19 (SD) and with a mean platelet count of
58±39×109/L. HP infection was found in 63% of
patients by means of the stool antigen test. HP–positive and negative patients were comparable for age,
gender, platelet count, disease duration and therapy
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regimens. At the present time 6 HP– positive patients
received triple therapy with omeprazole 20 mg twice
daily plus clarithromycin 500 mg twice daily and
amoxicillin 1 gr twice daily for 7 days, and the bacteria was eradicated in all. The patients were eligible to the eradication if their platelet count was
more than 20×109/L, they do not need for starting or
modifying therapy of thrombocytopenia for at least
3 months before. After 3 months of follow-up, a
platelet count increase more than 50% of the initial
count was observed in two patients. In conclusion,
unlike a higher-than-expected prevalence of HP in
patients with ITP, our preliminary data seems does
not support a role of the HP infection in the clinical
course of ITP.

PO-015
EFFICACY OF COMBINED APPROACH IN CHILDREN
REFRACTORY IMMUNE THROMBOCYTOPENIC PURPURA
Parodi E,1 Garbarini L,1 Nobili B,2 Matarese MR,2
Russo G,3 Licciardello M,3 Giordano P,4 Nigro A,4
Amendola G,5 Ramenghi U1
Pediatric Department, University of Torino,1 Napoli,2
Catania,3 Bari,4 Nocera Inferiore Hospital5, Italy
Introduction: immune thrombocytopenic purpura
(ITP) in children is usually a benign, self-limited
autoimmune disorder characterized by low platelet
count and mucocutaneous bleeding. Only a little percentage of paediatric patients doesn’t respond with
an increase in platelet count to conventional treatment with intravenous immunoglobulin (IVIG) or
corticosteroids. Patients and methods: we assessed
the effectiveness and the tolerability of the combined administration of IVIG and methylprednisolone
for children that didn’t respond to both drugs administered one by one (IVIG 0.8g/kg/die for 2 days;
methylprednisolone megadose pulse) and that continue to have significant symptomatic thrombocytopenia. Hypertension, hyperglycemia, overweight
and positive family history for both hypertension and
hyperglycemia were considered exclusion criteria.
Twenty-one patients, 8 males and 13 females, with
a median age at diagnosis of 6 years (range 1-15
years) were eligible. Therapeutic schedule was the
following: i.v. methylprednisolone 20 mg/kg/die (day
1, 2, 3) plus IVIG 400 mg/kg/die (day 1,2) plus gastric protection. At day 1 (before treatment) 2, 3 clinical evaluation, blood-pressure determination, urinalysis and blood tests (blood cell count, glycemia,
LDH, AST, creatinine) were performed. Response to
combined approach was defined as positive if
platelet count did rise above 50000/cm3, and good if
platelet count did rise above 150000/cm3. Results:
6/21 patients (29%) failed to respond to the treat-
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ment, as PLTs did not rise above 50000/cmm; a positive and a good response were detected in 4 (19%)
and 11 (52%) patients respectively. In 15/21 (71%)
patients no side effects were shown; one child presented fever the day after the infusion; another one
had headache, nausea and pyrosis. 4 patient presented mild hyperglycemia, never associated to glycosuria. Conclusion: our data show the efficacy of
combined approach in 71% of children that had
failed to respond to both drugs administered one by
one. Moreover, the schedule resulted well tolerated.
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VON WILLEBRAND FACTOR

PO-016
SUCCESSFULL TREATMENT OF MINOR SURGERY IN PATIENTS
WITH VON WILLEBRAND DISEASE TYPE 2M
Sacchi E,* Lattuada A,* Danna P,* Federici AB,°
Russo U,* Rossi E*
*S.I.M.T. Az. Ospedaliera L. Sacco, Milano; °Centro
Emofilia e Trombosi,IRCCS Osp. Maggiore,
Universita' degli Studi di Milano, Italy
Background: quantitative or qualitative defects of
VWF are associated with Von Willebrand Disease
(VWD), the most common inherited bleeding disorder. Type 2M VWD is characterized by decreased
VWF-dependent platelet function in the presence of
an apparently normal VWF multimeric pattern. In
these patients the main goal of treatment is to correct the reduction of VWfF. In VWD type 2M the FVIII /VWF concentrates were effective in attaining normal levels of FVIII:C postinfusion. Patients: two
patients with VWD type 2M were followed in our
hospital during surgery: one for Percutaneous Transluminal Coronary Angioplasty (PTCA) and one for
cesarean delivery. The first one is a sixty years old
man and the second one is a thirty seven years old
woman. Both patients were treated with 50 U /kg of
FVIII concentrate in the first and in the two following days. Before and one hour after infusion we have
measured the FVIII:C, VWF :Ag and VWF:RCo during
three days. Results: both patients have the typical
basal values of 2M VWD : FVIII:C:13%, VWF:Ag: 11%,
VWFRCo: 7% (man patient) FVIII:C: 16%, VWF:Ag:
5%, VWF:RCo: 4% (woman patient). One our after
the infusion the FVIII and VWF were increased: FVIII:C 77%, VWF:Ag: 263%, VW:FRCo: 142%, (man
patient); FVIII:C: 122%, VWF:Ag: 237%, VWF:RCo:
100% (woman patient). In the second and third days
the values for both patients were FVIII:C 80%,
VWF:Ag: 213%, VWF:RCo: 100%. Conclusion: The
infusion of 50U/Kg of FVIII/VWF concentrates is safe
for the prevention of surgical haemorrhage in
patients with VWD type 2M. The decision of daily
infusion was supported by the values of the VWF:Ag
and VWF.RCo.
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PO-017
GASTROINTESTINAL BLEEDING IN PATIENTS WITH VON
WILLEBRAND DISEASE: HOW LONG WE CAN WAIT FOR
SURGERY?
Siragusa S, Malato A, Anastasio R, Di Vita G,*
Arcara M,* Patti R,* Bonifacio G, Mariani G**
Cattedra di Ematologia, Università di Palermo,
*Cattedra di Chirurgia, Università di Palermo,
**Dipartimento Medicina Interna e Sanità Pubblica,
Università dell'Aquila, Italy
The association between gastro-intestinal angiodysplasia and von Willebrand Disease (vWD) was
reported 30 years ago. The clinical course of patients
with vWD and angiodysplasia is characterized by
numerous admission to hospital for GI bleeding
requiring packed red cells transfusions or replacement therapy with vWFactor containing concentrates. The management of these patients is problematic and a number of treatment options are available: electrocoagulation, sclerotherapy, arterial
embolization, immunoglobulins, oestrogens and
octeocride, with variable success rates. Although
potentially effective, the surgical approach may not
be suitable because of the difficulties in reaching
pre-operative diagnosis. Pre or intra-operative
enteroscopy is very effective for identifying the
source of occult small-bowel bleeding; however, the
are very few reports on its use. During the period
2001-2003, we evaluated 2 cases of massive GI
bleeding in patients with vWD Tipe I; in both cases,
treatment with a vWF containing concentrates
(Hemate P) was given. The total amount units of
replacement therapy and the number of bleeding
episode are reported in Figure.

Both patients were investigated by GI endoscopy
and arteriography; these procedures were not able to
identify the source of bleeding. Therefore, both
haematologica vol. 89(suppl. n. 8):september 2004

patients underwent intra-operative enteroscopy. This
procedure was able to identify the major source of
bleeding and related intestinal resection was performed. Peri- and post-operative management of
both patients required Haemate P® (50 UI/Kg) for 20
to 30 days; one episode of postoperative bleeding
occurred in one patient. Over a follow-up of 9
months, no bleed occurred. Conclusion. Our case
report shows that vWD patients with massive GI
bleeding, resection of part of the small-bowel can be
an effective and definitive procedure. Reliable diagnosis of the site of bleeding can only be done by
intraoperative enteroscopy.

PO-018
PREVALENCE AND NATURAL HISTORY OF HEPATITIS VIRUS C
INFECTION IN 350 ITALIAN PATIENTS WITH VON WILLEBRAND
DISEASE
Federici AB,* Rumi MG,^ Santagostino E,*
Soffredini R,^ Mistretta C,* de Filippi F,^ Mogni S,*
Bucciarelli P,* Colombo M,^ Mannucci PM*
*Angelo Bianchi Bonomi Hemophilia and Thrombosis Center, IRCCS Maggiore Hospital, and University
of Milan, Italy; ^Angela Maria and Antonio Migliavacca Center for Liver Diseases, IRCCS Maggiore
Hospital, and University of Milan, Italy
Hepatitis C is a major cause of morbidity and mortality in patients with bleeding disorders who
received clotting factors concentrates before the
availability of virus-inactivated factors in the mid
1980s. Compared to hemophiliacs, patients with von
Willebrand disease (VWD) have been less extensively exposed to large-pool concentrates because they
could be treated by desmopressin or cryoprecipitates
prepared by national blood banks. To assess the
prevalence and natural history of HCV infection in
VWD, 350 patients attending the ABB Hemophilia
Thrombosis Center in Milan were enrolled in a cohort
(types 1=145, 2=184 and 3=21). The 133/350
patients (37% males, with types 1=31, 2=84; 3=18)
who had been firstly exposed to cryoprecipitate
(34%), whole blood and/or plasma (51%), large-pool
concentrates (15%), have been prospectively followed for five years with assessment of viral markers and liver function tests every six months. Only 2
patients had serum anti-HIV. Anti-HCV was found in
61 (46%, 4 treated after 1987), 49 (80%) of whom
had serum HCV-RNA, too. HCV genotypes 1, largely
present in the Italian population of hemophiliacs
(>56%), were present only in 32% of HCV-RNA-positive VWD. Median age at infection was 24 years.
Serum ALT activity was persistently or intermittently high in 33 HCV-RNA patients. Cirrhosis and HCC
were detected in 4 and 2 patients, respectively. VWD
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Italian patients showed a sporadic risk of infection
with HIV and a lower prevalence of HCV. As expected, HCV genotypes distribution reflects the source
of blood products and might influence the natural
history of HCV in VWD.

excluded and no signs of coagulation activation were
detected thereafter. Long-term prophylaxis with
Haemate P has been showed to be safe and effective
in this patient with severe gastrointestinal bleeding
due to MVA and vWD.

PO-019
RECURRENT GASTROINTESTINAL BLEEDING IN A PATIENT WITH
TYPE 3 VON WILLEBRAND DISEASE AND MULTIPLE MUCOSAL
VASCULAR ABNORMALITIES: A ROLE FOR PROPHYLAXIS
WITH FACTOR VIII/VON WILLEBRAND CONCENTRATE AND
OCTREOTIDE

PO-020
DOES THE COEXISTENCE OF VON WILLEBRAND FACTOR
DEFICIENCY AND PROTHROMBOTIC GENE POLYMORPHISMS
REDUCE THE OCCURRENCE OF THROMBOEMBOLIC EVENTS?

Coppola A, Cimino E, Nardone G,^ De Simone C,
Conca P,* Di Minno M, Sidiropulos M, Albisinni R,
Di Minno G
Regional Reference Centre for Coagulation Disease,
^Chair of Gastroenterology and *Sector of Hepatology in Internal Medicine, Dep. of Clinical and Experimental Medicine, Federico II University, Naples, Italy
The association between von Willebrand Disease
(vWD) and mucosal vascular abnormalities (MVA) of
the gut is well recognized, often resulting in severe
bleeding tendency and difficult therapeutical management. We report the case of a 57 yr-old man with
type 3 vWD and a history of recurrent melena since
the age of 53. Endoscopic examinations revealed
multiple small MVA of the stomach and, two years
later, of the left large bowel. Bleeding frequency and
severity progressively increased and the patient
showed chronic anemia and hemoglobin in the
stools. Electro-coagulation of some actively bleeding
lesions and octreotide courses did not significantly
affect his clinical outcome: during 2002 the patient
needed transfusions (6 packed red cell units) and
about 400.000 IU of factor VIII/von Willebrand concentrates (Haemate P, Aventis Behring) on demand.
The administration of Haemate P 40 IU/Kg thrice
weekly was then proposed. This regimen was associated with improvement of the patient mean
haemoglobin levels and the cessation of clear-cut
melena and red cell transfusions. Total Haemate P
units infused were also reduced by about 15% during 2003. Clinical conditions and Haemate P requirements further improved when the patient was regularly compliant to s.c. octreotide (0.1 mg b.i.d.)
administration (he did not tolerate multiple daily
injections). Prophylaxis with Haemate P is still ongoing without any adverse event over a 18-mo. period.
Clinical course and pharmacokinetic evaluations led
to administer 40 IU/Kg each 72 hours. Possible vascular complications were excluded by careful clinical and instrumental follow-up, as the patient suffered from arterial hypertension and diabetes mellitus; thrombophilic abnormalities were previously

Lombardini D, Tufano A, Coppola A, Sidiropulos M,
De Simone C, Cerbone AM, Di Minno G
Regional Reference Centre for Coagulation Diseases; Department of Clinical and Experimental
Medicine, "Federico II" University, Naples, Italy
A 28-year-old man was referred to our Centre
because of a recent post-traumatic deep venous
thrombosis of the leg and acute pulmonary embolism. He carried heterozygosity for Factor V Leiden
mutation and homozygosity for the thermolable
variant of the 5,10-MTHFR, with moderate hyperhomocysteinemia. His mother, who developed juvenile
ischemic heart disease in the absence of established
risk factors for arterial thrombosis, had a positive
family history for early-onset arterial thrombotic
events. She exhibited, in addition to the genetic
abnormalities of the son, heterozygosity for the FII
G20210A variant. Her second son was also studied
who, at variance with his mother and his brother,
did not develop thrombotic events. He exhibited heterozygosity for the Factor V Leiden mutation,
homozygosity for the thermolable variant of the
5,10-MTHFR, with moderate hyperhomocysteinemia,
and a mild prolonged aPTT. Factor VIII coagulant
activity and von Willebrand factor were both reduced
(Factor VIII=65%, and vWF=48%), and the screening
for Lupus Anticoagulant and Anticardiolipin antibodies was negative. Negativity for these antibodies,
as well as normal FVIII and vWF were found in his
mother and brother. Nobody in the family experienced hemorrhagic events. In a family with a high
prevalence of thrombophilic gene abnormalities, the
coexistence of reduced factor VIII and vWF levels is
likely to have contributed to modulate the different
phenotypic expression of the siblings.
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PO-021
EVALUATION OF A NOVEL AUTOMATED,
IMMUNOTURBIDIMETRIC ASSAY FOR VON WILLEBRAND
FACTOR ACTIVITY DETECTION
Vaccarino A,° Montaruli B,° Valpreda A,^ Agnes C,°
Borchiellini A,^ Scirelli T,^ Saitta M,* Bazzan M°
°Department of Haematology and Coagulation
Disorders and *Laboratory Analysis – Ospedale
Evangelico Valdese; ^Divisione Ematologia
dell’ Università, Azienda Ospedaliera San Giovanni
Battista; Turin, Italy
Patients with von Willebrand’s disease (vWD) may
have normal levels of von Willebrand factor (vWF)
antigen. It is therefore very important to measure
not only the antigen concentration but also the vWF
activity. The standard assay detect the ristocetin
cofactor activity (vWFR:Co) by measuring the ability of patient’s plasma to induce agglutination of
formaldehyde-fixed normal platelets in the presence
of a fixed amount of ristocetin. This can be measured
using a platelet aggregometer, a slide technique or,
more recently, photo-optical coagulometer. However, vWFR:Co assay standardization, due to platelet
preparation and in some cases to the agglutination
detection, is difficult and can affect test reproducibility. We assayed the performance characteristics of a new commercial and fully automated assay
alternative to vWFR:Co for the quantification of vWF
activity (von Willebrand Factor Activity, HemosiIL, IL,
USA). This new assay is a latex particle enhanced
immunoturbidimetric test which determines the vWF
activity by measuring the increase of turbidity produced by the agglutination of the latex reagent. A
specific anti-vWF monoclonal antibody adsorbed
onto latex reagent, directed against the platelet
binding site of vWF (Glycoprotein Ib receptor), reacts
with the vWF of patients plasma. The degree of
agglutination is directly proportional to the vWF
activity in the sample and is determined by measuring the decrease of transmitted light caused by the
aggregates. Forty-three samples were analysed:12
normal controls, 20 congenital vWD patients (3 post
desmopressin somministration) and 3 acquired vWD
patients; moreover, in order to evaluate the specificity of this new assay, we studied patients with different coagulation abnormalities: 1 patient treated
with low molecular weight heparin therapy (LMWH),
6 patients with Lupus Anticoagulant (LA) and 1
patient with factor VIII:C deficiency. VWF activity
was assayed by vWFR:Co aggregometric method
(Ristocetin Cofactor Assay, Helena) on PACKS’ 4
(Helena) and by a recently developed immunoturbidimetric method (von Willebrand Factor Activity, IL,
USA) on the automated coagulomter (ACL9000, IL).
In addition we measured platelets functionality by
haematologica vol. 89(suppl. n. 8):september 2004

using PFA-100 (Dade Behring) and vWF antigen by
ELISA (Asserachrom vWF, Roche) and immuno-turbidimetric method on photo-optical coagulometer
(von Willebrand Factor, IL, USA) in all patients and
controls. Good intra and inter assay precisions were
observed with the IL vWF activity assay using normal
plasma pool: CV = 5.7% and CV = 8.6% respectively. All the congenital and acquired vWD patients as
well as normal controls and patients with coagulation abnormalities different from vWD were correctly differentiated by this new vWF activity assay. All
patients treated with DDAVP showed a two/three
fold increase of vWF activity with this new coagulometric assay. The method comparison plots showed
a good correlation of the IL vWF activity assay with
the aggregometric vWFR:Co method (r = 0.95, Passing Bablok regression y = 1.1202 × + 7.9956) and of
the latex immunoassay for the determination of the
von Willebrand antigen with the ELISA method (r =
0,96 , Passing Bablok regression y = 1.0970 × –
1.6614). Interestingly one patient with congenital
vWD and contemporary LA autoantibodies was found
to be normal for IL vWF activity on the undiluted
plasma, this sample after 1:100 dilution showed 28%
of IL vWF activity. Our preliminary data show that
this new automated immunoturbidimetric IL vWF
activity assay is useful for the diagnosis of congenital and acquired vWD, its easy and rapid performance suggest its routine application in combination
with automated latex immunoassay for the quantitative determination of vWF antigen for the vWD
diagnosis. Further studies are needed about plasmatic conditions which may give interferences in
this new vWF activity assay.

PO-022
SENSITIVITY AND SPECIFICITY OF PFA-100® VERSUS
BLEEDING TIME IN THE DIAGNOSIS OF TYPE 1 VON
WILLEBRAND DISEASE
Castaman G,* Tosetto A,* Bernardi M,*
Bertoncello K,* Peake I,° Goodeve A,° Federici AB,+
Batlle J,^ Meyer D,** Eikenboom J,°°
Schneppenheim R,++ Ingerslev J,^^ Vorlova Z,***
Lethagen S,°°° Pasi J,+++ Hill F,^^^ Rodeghiero F*
*San Bortolo Hospital, Vicenza, Italy; °University of
Sheffield, United Kingdom; +University of Milan,
Italy; ^Hospital Teresa Herrera, Spain; **INSERM,
France; °°Leiden University Medical Center, Netherlands; ++University Children Hospital, Hamburg,
Germany; ^^University Hospital Skejby, Denmark;
***Institute of Hematology and Blood Transfusion,
Prague, Czech Republic; °°°University of Lund, Sweden; +++Leicester Royal Infirmary, UK; ^^^Birmingham Children Hospital, UK
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The bleeding time (BT) is the only in vivo test which
explores primary hemostasis. Its use has been considered useful in the diagnostic work-up of VWD and to
monitor effectiveness of substitutive or desmopressin
treatment. However, the test is invasive and not always
acceptable to the patients, especially when repeated
use is anticipated. Recently, the PFA-100® system has
been developed to screen for primary hemostasis since
this test mimicks high shear stress platelet function
and the role of von Willebrand factor (VWF) in primary hemostasis. Preliminary evaluations claim its possible superiority compared to BT in the diagnosis of
VWD. To evaluate the role of this system compared to
the BT within the framework of MCMDM-1, a EU
funded multicenter study on type 1 VWD. Up to now,
data were available from 96 families enrolled in 9 participating centers. BT was determined with either the
Ivy or Simplate method in all family members considered as affected; PFA-100® closure time was determined with both the ADP and Epinephrine cartridge in
all family members. All measurements were performed
during a baseline evaluation, in which bleeding history and blood samples were also obtained. The reference
ranges for BT were those adopted by the individual
center; the upper limit for ADP cartridge was 120 sec
and for Epinephrine cartridge 177 sec (n = 53 normal
controls). BT was available for 385 subjects, PFA-100®
was available in 253 subjects (53 normal controls, 152
previously diagnosed affected family members and 48
normal relatives). There was a strong relationship
between the closure time and Ristocetin cofactor level with both cartridges (r2=0.58). The sensitivity and
specificity for BT was 42.7% (95% C.I. 37.8 – 47.7%)
and 88.3% (95% C.I. 85.1 – 91.5%). The sensitivity
and specificity for ADP cartridge in the members of the
enrolled families was 82.2% (95% C.I. 77.5 – 87%)
and 92.1% (95% C.I. 88.7 – 95.4%), whereas for Epinephrine cartridge was 79.5% (95% C.I. 74.6 – 84.3%)
and 93.6% (95% C.I. 90.7 – 96.5%). The ratio of sensitivity vs specificity assessed by ROC curve estimation
was 0.93 for ADP and 0.92 for Epinephrine cartridges.
The PFA-100® system provides a dramatic improvement of sensitivity and a slight improvement of specificity compared to BT in the identification of patients
with type 1 VWD. The optimal use of PFA-100® for the
screening of type 1 VWD remains to be further evaluated in terms of added benefits to patients identified
on its basis.
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PO-023
EVALUATION OF A NEW QUANTITATIVE, RAPID TEST (VWF-LIA)
FOR THE DIAGNOSIS OF TYPE 1 VWD
Tosetto A,* Castaman G,* Bernardi M,*
Bertoncello K,* Cappelletti A,* Peake I,° Goodeve A,°
Federici AB,+ Batlle J,^ Meyer D,** Eikenboom J,°°
Schneppenheim R,++ Ingerslev J,^^ Vorlova Z,***
Lethagen S,°°° Pasi J,+++ Hill F,^^^ Rodeghiero F*
*San Bortolo Hospital, Vicenza, Italy; °University of
Sheffield, United Kingdom; +University of Milano,
Italy; ^Hospital Teresa Herrera, Spain; **INSERM,
France; °°Leiden University Medical Center, Netherlands; ++University Children Hospital, Hamburg,
Germany; ^^University Hospital Skejby, Denmark;
***Institute of Hematology and Blood Transfusion,
Prague, Czech Republic; °°°University of Lund,
Sweden; +++Leicester Royal Infirmary, UK;
^^^Birmingham Children Hospital, UK
Type 1 VWD is the most prevalent hemorrhagic disorder, with an estimated prevalence ranging from
0.1 to 1% depending on the criteria of patient selection. Measurement of von Willebrand factor (VWF) is
a critical requirement for diagnosis, but most available methods are time-consuming. To evaluate the
diagnostic efficiency of a new quantitative test for
the measurement of VWF antigen (VWF:Ag) in type
1 VWD. VWF:Ag was measured both with an ELISA
method (VWF Assay, Stago, Asniéres, France) in a
robotic instrument (Multiprobe II, Packard, Milan)
and as Latex-immunoassay (VWF LIA, Instrumentation Laboratories, Milan) in 739 subjects enrolled
within the MCMDM-1 VWF Study, an EU funded
multicenter study on type 1 VWD. Among these subjects, 387 were healthy controls, 148 were healthy
family members of type 1 VWD families and 204
were affected members from 72 European families
with type 1 VWD. The inter-assay CV was 7.5% and
2.1% for the ELISA and LIA test, respectively. The
median VWF:Ag level in normal subjects (either controls and normal family members) was 111 and 105
IU/dl respectively for ELISA and LIA, with a lower reference limit (2.5 percentile) of 57 and 51 IU/dl
respectively. Based on this reference limit (hence
with a specificity fixed at 97.5%) the sensitivity for
detection of type 1 VWD affected members was
69.5% and 72.5% respectively for ELISA and LIA. A
receiver-operator (ROC) analysis disclosed a marginal difference between the two tests, LIA having a
slightly higher area under the curve (0.94 vs. 0.93,
p=0.03) suggesting a better diagnostic capability.
Based on a 1% prevalence of VWD, however, the positive predictive values for VWD of VWF:Ag below the
2.5 percentile reference limit were very similar for
both ELISA and LIA (23.8 and 23.2%, respectively).
haematologica vol. 89(suppl. n. 8):september 2004
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VWF-LIA appears to be at least as sensitive as the
traditional ELISA test for the diagnosis of VWD type
1. Although less sensitive than the ELISA test, the
LIA assay appears to be useful for a rapid screening
of VWD in subjects with bleeding symptoms.

PO-024
A NEW APPROACH TO MEASURE VWF ACTIVITY AND ADAMTS13
Preda l,* Lattuada A,* Rossi F,* Vaghi U,° Libera L,*
Rossi E*
*S.I.M.T. Az. Ospedaliera L.Sacco, Milano;
°Centro Trasfusionale Osp. S.Giuseppe, Milan, Italy
Deficiencies of Adamts 13, that cleaves von willebrand factor (VWF) physiologically, reduce or abolish the degradation of ultralarge VWF multimers that
cause the formation of intravascular thrombi in
patients with thrombotic microangiopathies (TMA).
The measurements of functional VWF and Adamts13
are important for the diagnosis of patients with TMA.
To verify the sensitivity, accuracy of a new method
to quantify both VWF activity and Adamts13. We
analysed a group of 60 normal controls, 10 pregnant
women and two patients with TTP. Normal plasma (
100% of Adamts13 ) was diluted with TTP patients
(< 6% of Adamts13) to obtain 0, 10, 20, 40, 80 and
100% of the Adamts13. A comparison was made
between the results obtained with this method and
traditional methods. Method: one dilution in TRIS
buffer and one dilution in UREA of the plasma samples to be tested were incubated four hours at 37°C.
The samples were then analysed to obtain basal and
residual VWF activity (after degradation of
Adamts13). The differences between the two values
were directly proportional to ADAMTS13. Materials:
HemosIL VWF act (IL) was used for the measurements of VWF activity. VWF antigen ( IL) for the measurements of VWF :Ag. Results. The coefficent of
variation within- and between- assay was 4% and
6% respectively. Normal range of Adamts13 was 75125%. The values of Adamts13 in two patients with
TTP were 3%, 5%,during normal pregnancy, the
means of Adamts13 were: 108% in the first
trimester, 92% in the second and 89% in the third
trimester and in different dilution of normal plasma
and TTP plasma were 3%, 8%, 21%, 46%, 89%, 98%.
Conclusion: This method is reproducible, accurate,
rapid and easy to perform. This method in combination with automated VWF:Ag latex assay could be
used for early diagnosis of VWD or TMA.
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PO-025
AUTOMATED METHOD TO MEASURE ADAMTS13
Preda L, Lattuada A, Rossi F, Crivelli S, Candolfi R,
Rossi E
S.I.M.T. Az.Ospedaliera L.Sacco, Milan, Italy
Adamts13 is a metalloprotease that cleaves von
Willebrand Factor (VWF) physiologically. In the
absence of this protease, ultralarge multimers of
VWF circulate in patients with thrombotic microangiopathies (TMA) and cause intravascular thrombi. Its
value is important for the diagnosis of patients with
TTP. Aim of the study: to develop a fast and automated method for measurement of Adamts13.
Methods. All reagents used in this method are commercial: Von Willebrand Reagent (Dade Behringer)
is reconstituted to obtain 340÷360 10⁄/microLiter of
platelets. Ristocetin 50 mg/mL (Mascia Brunelli,
Milan, Italy) is reconstituted with 0.5 mL of buffer
(Diluent A ) supplied with the kit. The source of VWF
used as substrate for protease was a commercial FVIII concentrate. An automated VWF:RCo on ACL9000
was used to determine Adamts13.The samples were
diluted in buffer containing Urea and BaCl2 and
incubated for 30 minutes a 37°C. The plasma were
then incubated over night at room temperature with
substrate. Proteases were read automatically on
coagulometer. Patients: 60 normal controls, 10 pregnant women and two TTP patients. The accuracy of
the test was determined by different dilutions of
plasma with 100% of Adamts13 and plasma with
<6% of Adamts13 to obtain 0, 10, 20, 40, 80 and
100% of the Adamts13. Results. Normal range of
Adamts13 is 60-130%. The coefficient of variation
within- and between- assay is 5.4% and 12.7%
respectively. During normal pregnancy the means of
Adamts13 are 99% in the first trimester, 87% in the
second and 83% in the third trimester. In the different dilutions of normal plasma with patient’s plasma, the means of Adamts13 activity are 4%, 11%,
21%, 37%, 83% and 95%. Conclusions. This method
is fully automated, reproducible, accurate, rapid and
not require special laboratory equipment and specialized technical staff.
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HEMORRHAGIC SYNDROMES
PO-026
SCREENING FOR CONGENITAL BLEEDING DISORDERS WITH
PLATELET FUNCTION ANALYZER (PFA-100) IN WOMEN WITH
MENORRHAGIA
Gamba G, Longoni R, Gamba A, Montani N,
Pedrazzoli F, Noris P, Balduini C
Department of Internal Medicine, University of
Pavia and IRCCS Policlinico San Matteo, Italy
Menorrhagia is a frequent complication in women
with defective primary haemostasis. PFA-100 (DadeBehring) has been reported to have a superior sensitivity than Bleeding Time (BT) for screening von
Willebrand disease (vWd) and platelet hypofunction.
We evaluated the performance of the PFA-100 for
screening congenital bleeding disorders in women
with menorrhagia after that an acquired haemostasis defect was excluded. Forty-seven women aged
between 11 and 52 yrs with menorrhagia were consecutively enrolled. Menorrhagia was defined on the
basis of Pictorial Blood Assessment Chart and of the
menstrual history. Closure Time (CT) were determined
with PFA-100, using citrated whole blood samples
and both the collagen/epinephrine (EPI) and collagen/ADP (ADP) cartridges, within 2 hours of sample
collection. The bleeding disorders were diagnosed
according to the conventional criteria. Seventeen out
of 47 samples (36%) showed prolonged CT: 13 with
both EPI and ADP, 3 with EPI and 1 with ADP. 11
women with abnormal CT presented prolonged BT,
whereas 4 women with abnormal BT had normal CT
with both EPI and ADP, so a concordant results
obtained by PFA-100 and BT were observed in 11/17
patients (65%) in relation to CT and in 11/15 patients
(73%) in relation to BT. Diagnosis of bleeding disease
was performed in 19/47 women (41%): 4 vWd, 5
platelet hypofunction, 8 dysfibrinogenemia, 2 FXI
deficiency. Abnormal CT was observed in all patients
with vWd, platelet hypofunction and FXI deficiency,
and in 2 with dysfibrinogenemia. In these women
abnormal BT was observed in 11. In clinical practice,
in selected women with menorrhagia PFA-100
showed high sensitivity for screening of patients
with vWd and platelet hypofunction. Furthermore
abnormal results were observed in patients with F XI
deficiency and in some women with dysfibrinogenemia, in which a prolonged BT was also detected.

107

PO-027
PROLONGED APTT OCCASIONALLY DETECTED IN CHILDREN
BEFORE ADENOTONSILLECTOMY AND BLEEDING DISORDERS
Gamba G, Montani N, Pedrazzoli F, Bocchi L, Longoni R
Department of Internal Medicine, University of
Pavia and IRCCS Policlinico San Matteo, Pavia, Italy
In children congenital bleeding disorders are often
diagnosed because of profuse bleeding occurred during or after surgical procedures such as adenoidectomy and/or tonsillectomy. On the other hand a slightly
prolonged aPTT, observed during a preoperative
screening tests, could indicate an undiagnosed bleeding tendency. Aim of the study. To research the prevalence of bleeding disorders in children suffering from
recurrent tonsillitis and prolonged aPTT, occasionally
detected. Within 15 months 69 children aged between
2 and 12 years were referred to our Department from
the otorinolaryngologic specialists, to research anomalies of haemostasis and the related hemorrhagic risk.
After an overnight fast, blood samples were collected
in two different days and processed for aPTT, PT and
TT detection; other tests were planned as indicated to
perform an appropriate diagnosis. Prolonged aPTT was
confirmed in only 14 children (20%). Out of the 14
children with prolonged aPTT, 6 (43%) presented Lupus
Anticoagulant, 5 (36%) showed also a prolonged TT
and Reptilase Time with normal values of fibrinogen,
suggestive of a delayed fibrin formation, and 3 (21%)
were affected by von Willebrand disease. In one child
with controlled normal aPTT, a prolonged PT with a
factor VII deficiency was observed. 5 children showed
an history of haemorrhagic symptoms and 3 had also
a familial history positive for bleeding tendency. Conclusions in most children the occasional result of prolonged aPTT was not confirmed after controlled blood
sample collection. In subjects with prolonged aPTT and
recurrent tonsillitis treated by antibiotics the presence
of LA was often diagnosed. High prevalence of dysfibrinogenemia and vWd, in association to personal and
familial history of bleeding was observed. Therefore it
seems useful to carefully investigate all children with
prolonged aPTT, occasionally detected before surgery.

PO-028
PROLONGED APTT IN PRE-OPERATIVE EVALUATION OF
HEALTHY CHILDREN UNDERGOING ELECTIVE TONSILLECTOMY
AND/OR ADENOIDECTOMY
Agnes C,° Montaruli B,* De Vicariis A,^ Debole S,^
Vaccarino A,° Foli C,° Rus C,° Saitta M,* Bazzan M°
°Department of Haematology and Coagulation Disorders, *Laboratory Analysis, ^Department of
Otorhinolaryngoiatrics, Ospedale Evangelico
Valdese, Turin, Italy
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In our hospital the routine pre-operative evaluation of healthy children undergoing elective tonsillectomy and/or adenoidectomy includes coagulation
screening tests (PT, prothrombin time; APTT, activated partial thromboplastin time). The otorhinolaryngoiatric department complained with the laboratory analysis because of the excessive number of prolonged APTT in children undergoing tonsillectomy
and or adenoidectomy. In order to evaluate whether
there was a problem on the APTT screening test, we
analyzed retrospectively the APTT values of otorhinolaryngoiatric children performed in 2003-2004
(January 2003 – March 2004) by the laboratory.
Between January 2003 and march 2004, we performed 256 APTT in children (age < 12 years) preoperative evaluated for otorhinolaryngoiatric surgery.
59 out of 256 (23%) showed prolonged APTT (APTT
ratio > 1.2). In 25/59 children a coagulative analysis
was conducted: 17/59 (6,6%) of them had infectious
LA, one LA positive children was also found carrier of
von Willebrand disease (vWD); 3 (1,2%) presented
vWD; 2 (0,8%) showed low levels of factor XII:C; 1
(0,4%) low levels of factor XI:C (XI:C = 34%). 13 out
of 17 LA positive children, 2 out of 4 vWD patients,
3 out of 3 subjects with factor deficiencies (XII:C and
XI:C) underwent surgery and presented no hemorrhagic complications. Only one of the 256 children
investigated presented hemorrhagic complication
immediately after surgery, but in this patient the
coagulative study wasn’t performed. The number of
prolonged APTT in the 256 children investigated was
not as higher as suspected by the otorhinolaryngoiatric clinicians (23%). Even if we conducted a
coagulative investigation only in one third of the
children with APTT ratio > 1.2, we can affirm that, as
reported in literature, most of the prolonged APTT
were due to LA inhibitors (6,6%). Among the 46 children with prolonged aPTT ratio who underwent
surgery only 22 subjects had a pre-operative coagulative screening. 2 out of 22 of these patients presented a coagulative disorder leading to a bleeding
tendency and did not experienced hemorrhagic complications after treatment. Only 1 children (1/46,
2,2%), who was not studied experienced hemorragic complications. Therefore we regarded that a study
in depth of prolonged APTT was necessary and we
approved this kind of behaviour: to screen for factor
VIII:Ag, VIII:C, IX:C, XI:C in order to exclude a bleeding tendency on the same tube used for pre-operative caogulative screening tests (no need for further
blood samples).

PO-029
HEREDITARY HEMORRHAGIC TELANGIECTASIA IN CHILDHOOD
Giordano P, Nigro A, Sabbà C,° Saracco P,*
De Mattia D
Dipartimento di Biomedicina dell'Età Evolutiva
and °Dipartimento di Medicina Interna e di Medicina
Pubblica, Università degli Studi di Bari; *Divisione
Universitaria di Ematologia Pediatrica Az. Osp.
O.I.R.M. S.Anna, Turin, Italy
The Rendu-Osler-Weber syndrome or Hereditary
Hemorrhagic Telangiectasia (HHT) is an autosomal disorder with incomplete penetrance and variable expression characterized by vascular dysplasia.Up to now
two genetic mutations have been detected: chromosomal locus 9q33-q34 in the case of the Endoglin gene
(ENG) and 12q13 in the case of the Activin Like Kinase
1 (ALK 1) gene mutation. Both genes encode proteins
that can be defined as components of the receptor
complex for Transforming Growth Factor. Clinical
manifestations include mucocutaneous telangiectases
and arterovenous malformations in parenchymatous
organs. The clinical diagnosis is based on three of the
four suggested Shovlin criteria: epistaxis, mucocutaneous telangiectases, family history and arterovenous
malformations. All children of family HHT- related
both symptomatic and without clinical signs were
screened for this study. Cutaneous telangiectases have
been identified by the use of capillary microscopy and
fibrorhinoscopy for nasal telangiectases has been performed. Pulmonary arterovenous malformations
(PAVMs) were detected by the use of contrast bubble
echocardiography (BE) and/or thin section multislice
computed tomography (CT); hepatic arterovenous malformations (HAVMs) were diagnosed by echocolourdoppler and/or abdominal CT. Angio-magnetic resonance imaging (Angio-MRI) was used in order to
detect cerebral arterovenous malformations (CAVMs).
Our population included 17 children of family HHTrelated (F:10; M:7; 1-18 years of age; range:
10,6±5,12), 13 (76,6%) with identified mutation and
4 (23,5%) in course of identification. ALK1 was
responsible of 9/13(69,2%) cases and ENG of 4/13
(30,8%) cases. The results are reported below:
EPISTAXIS
MUCOCUTANEOUS TELANGIECTASES
CAVMs
PAVMs
HAVMs

12/17 (70,6%)
14/17 (82,3%)
1/16 (6,25%)
10/16 (BE+) (62%)
7/11 (TAC+) (63,6%)
10/17 (ECO+) (58,8%)
6/11 (TAC+) (54,5%)

In only a case with hematemesis and melena esophagogastroduodenoscopy (EGDS) revealed multiple
telangiectases in gastro-intestinal trait. Our prelimihaematologica vol. 89(suppl. n. 8):september 2004
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nary data show a high prevalence of patients with
epistaxis and arterovenous malformations requiring to
adopt adequate clinical-diagnostic screening and agerelated treatments.
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GENETIC DETERMINANTS OF
CARDIOVASCULAR RISK

PO-030
RECOMBINANT ACTIVATED FACTOR VII (RFVIIA) FOR THE
TREATMENT OF CRITICAL BLEEDING IN NON-HEMOPHILIC
PATIENTS. REPORT OF A SINGLE INSTITUTION EXPERIENCE
Marietta M, Girardis M,* Facchini L, Busani S,*
Pasetto A,* Torelli G
Department of Oncology and Hematology, Hematology, *Department of Anesthesiology and Intensive
Care, University of Modena-Reggio Emilia, Italy
Background: a number of case reports strongly suggest that recombinant Factor VIIa (rFVIIa ) could be an
effective and safe adjunctive haemostatic treatment
for severe bleeding unresponsive to conventional therapy. Unfortunately, to date no evidence-based guidelines on this issue are available. It is therefore recommendable that every Institution develop a formal, written policy for the treatment of critical bleeding. Study
Objective: To examine our institutional experience following the adoption of a standardized protocol for the
use of rFVIIa in critical bleeding. Design: Retrospective case review. Patients and Methods: according to
our Institutional protocol, non-hemophilic patients
were eligible for rFVIIa if they presented life-threatening bleeding either as regards amounts (i.e. surgical
or post-trauma bleeding) or site (i.e. intracranial bleeding) despite conventional medical and surgical treatment. Each patient received a first bolus of 120 micrograms/kg of rFVIIa, repeated 2-3 hrs later if bleeding
remained critical provided standard treatment. Results:
in one-year period (March 2003-2004) a total of 9
patients received rFVIIa (bleeding critical for amount,
7 pts.; intracranial bleeding, 2 pts). The mean dose of
rFVIIA used was 200 micrograms/kg, corresponding to
a mean of 1.6 boluses/patient. Following rFVIIa infusion bleeding stopped or markedly decreased in all
patients and there was a significant reduction in transfusion requirements for both packed cells (from 2.1 to
0.59 Units/hr, p<0.05) and fresh frozen plasma (from
508 to 189 mL/hr, p<0.05). 7 out of 9 patients survived; in one of the two deaths, stopping of bleeding
allowed to proceed to organ donation. No thromboembolic complications were recorded. Conclusions
: in our experience administration of rFVIIa contributed
to successful control of life-threatening haemorrhage
unresponsive to conventional treatment. Adoption of
multidisciplinary, shared protocol could help to identify eligible patients, thus improving clinical appropriateness. Prospective, controlled clinical trials of this
therapy are urgently needed.

PO-031
PAI-1 PLASMA LEVEL INCREASES WITH AGE AND IS RELATED
TO THE PRESENCE OF A 4G ALLELE AT POSITION -675 IN THE
PROMOTER REGION
Suffritti C,* Bonfigli AR,° Sirolla C,° Cenerelli S,°
Marra M, Boemi M,° Franceschi C,° Testa I,°
Sacchi E,§ Testa R,° Mari D*
*IRCCS Maggiore Hospital, Dept. of Internal Medicine, Milan; °INRCA, Italian National Research
Center on Aging, Ancona; °Institute of Internal
Medicine, University of L’Aquila; §L. Sacco Hospital,
Dept. of Immunology and Transfusion, Milan, Italy
Increased levels of plasminogen activator inhibitor
type 1 (PAI-1) have been demonstrated to be an
independent risk factor for CVD. A large number of
environmental determinants have been identified to
influence these levels. Recently, there has been an
increasing evidence that 4G/5G polymorphism of the
PAI-1 gene also plays a critical role in determining
PAI-1 levels. In spite of this large body of data on
PAI-1 regulation, no studies have clearly defined
whether age may influence PAI-1 plasma levels. The
goal of this study was to investigate the relationship
between PAI-1 levels and age and, in particular,
whether this relation is genotype-dependent. In 238
subjects (84 men and 154 women; 20 to 83 years
old) we evaluated PAI-1 4G/5G genotype and PAI-1
plasma levels and its main determinants. Bivariate
analysis revealed a positive correlation between PAI1 antigen and age in the whole group (r=0.18,
p=0.006), in 4G/4G (r=0.38, p=0.007) and 4G/5G
(r=0.26, p=0.008) subjects. No correlation was found
in 5G/5G subjects. Multiple linear regression analysis confirms that PAI-1 plasma levels were independently related to age in the whole group (r=0.16,
p=0.029), in 4G/4G (r=0.43, p=0.018) and in 4G/5G
(r=0.34, p=0.002) subjects. These findings highlight
that PAI-1 antigen increases with age in subjects
with 4G allele and suggest the hypothesis that cardiovascular risk also, linked to 4G allele, can increase
with age.

haematologica vol. 89(suppl. n. 8):september 2004
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PO-032
GENETIC RISK FACTORS PREDISPOSING TO THROMBOSIS:
MOLECULAR ANALYSIS IN PATIENTS WITH RETINAL VEIN
OCCLUSION

PO-033
ASSOCIATION BETWEEN THE MATRIX METALLOPROTEINASE 3
5A/6A POLYMORPHISM AND RISK ON INCIDENT CEREBRO
AND CARDIO-VASCULAR DISEASE

Piana A,* Camicione P,° Minniti G,§ Cerone R,§
Calevo MG, Mandich P,• Ulivi M, Bagni D,
Perrone L,@ Armani U*
*Department of Internal Medicine, Thrombosis
Research Center and °Department of Neurosciences, Ophthalmology and Genetics; •Section of
Medical Genetics, University of Genoa, §Department
of Pediatrics II and Service of Statistics and
Epidemiology, Gaslini Institute, @Lab. Human
Genetics, Galliera Hospital, Genoa; TIB Molbiol SLR,
Genoa, Italy

Albiero E, Simioni M, Madeo D, Tosetto A,
Rodeghiero F
Hemophilia and Thrombosis Center, Hematology
Department, S. Bortolo Hospital, Vicenza, Italy

Retinal vein occlusion (RVO) is the most common
retinal vascular occlusive disorder. Genetic and functional thrombophilic abnormalities have been
described in different populations of RVO patients:
abnormalities of anticoagulant or fibrinolytic system, Factor V Leiden and Prothrombin gene mutation, hyperhomocysteinemia and MTHFR polymorphism. However the role of these abnormalities in the
pathogenesis of RVO is still unclear. Aim of the study
was to establish the role of different genetic polymorphisms and mutations in determining RVO. Ninety-three consecutive patients presenting a first retinal vein occlusion (RVO), including central retinal
vein occlusion and branch retinal vein occlusion, during the last 5 years were included in the study. Thirty-nine patients were aged less than 50 years and 54
patients were over 50 years. Seventy-one control
subjects, matched for age and sex, were also examined. The following genetic genotypes have been
determined: Factor II G20210A, Factor V Leiden,
MTHFR C677T and A1298C, PAI1 4G/5G. Factor II
G20210A, Factor V Leiden genotypes were obtained
by PCR amplification and gel electrophoresis, according published methods. MTHFR C677T and A1298C,
PAI1 4G/5G were performed with a single-tube
method for genotyping the polymorphisms that combines both rapid-cycle PCR with real time monitoring of the amplification process and generation of
allele-specific fluorescent probe melting profiles on
the Light Cycler. Total plasma homocysteine (HCY)
was measured by high-pressure liquid chromatography (HPLC) with fluorescence detection. Hyperhomocysteinemia was defined as total plasma HCY level above the 95th percentile in the control group. The
effect of each polymorphism, singularly or in association, has been investigated. Moreover the MTHFR
C677T and A1298C polymorphisms have been correlated with homocysteine plasma levels. Preliminary
results do not demonstrate a major role of these
genetic variants in the pathogenesis of RVO.
haematologica vol. 89(suppl. n. 8):september 2004

The 5A/6A polymorphism in the matrix-metalloproteinase 3 gene is a recently described polymorphism that has been associated with an increased risk
of atherosclerotic cardiovascular disease in retrospective studies. We aimed at evaluating if this polymorphism represents an independent risk factor for
cerebro and cardiovascular diesease in a prospecitive
study. We analyzed 53 cases of incident AMI (n=39)
or stroke (n=14) occurred during the follow up period 1996-2000 in the VITA Project cohort and fulfilling the WHO MONICA criteria. The cases were
matched with 106 controls, controlling for age, sex
and time of follow-up in a nested cases-control study.
Analysis of the 5A/6A polymorphism was carried out
by PCR amplification and subsequent analysis of heterozygosity by DHPLC analysis in the original samples
or in mixtures from known 5A or 6A homozygotes.
The male:female ratio was 2.8:1, with a mean age of
55 years. The 5A and 6A allele were in Hardy-Weinberg equilibrium in the studied subjects, with an allele
frequency for 6A of 46% in cases and 40% in controls.
Compared to 5A5A homozygotes, the crude estimate
of relative risk was 0.5 (95% CI 0.23-1.1) in 5A/6A
heterozygotes and 2.7 (95% CI 0.95–7.7) in 6A/6A
homozygotes, consistent with an autosomal recessive
effect. Logistic regression showed a relative risk of
4.3 (95% CI 1.6-11.6) in 6A/6A homozygotes compared to 5A/5A and 5A/6A subjects, after adjustement
for smoking status, sistolic blood pressure, and cholesterol level. There was no sustantial difference
between risk estimates in cerebro or cardiovascular
end-points. The MMP3 5A/6A polymorphism represents a new, possibly strong genetic risk factor for
incident cardio or cerebrovascular disease.

PO-034
INHERITED THROMBOPHILIC GENE MUTATIONS DO NOT HELP
INENTIFY PATIENTS WITH EARLY-ONSET ISCHEMIC STROKE
Coppola A, Tufano A, Madonna P, Albisinni R,
Cirillo F, Varricchione N, Cerbone AM, Orefice G,*
Di Minno G
Regional Reference Centre for Coagulation Disease,
Dep. of Clinical and Experimental Medicine, and *Dep.
of Neurological Sciences, Federico II University,
Naples, Italy
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The mechanisms of ischemic stroke in young adults
are poorly understood. Over the last years, a role of
genetic factors predisposing to thrombophilia and
for moderate hyperhomocysteinemia in this setting
has been largely debated. We evaluated in 221 consecutive patients (111 men, 110 women; mean age
39.7±11.6 yrs) with a history of early-onset ischemic
stroke (mean age at first event, 35.4±11.3 yrs; range
6 mo.-50 yrs) the prevalence of factor V (FV) Leiden,
prothrombin (FII) G20210A, and C677T 5,10-methylenetetrahydrofolate reductase (MTHFR) gene mutations and fasting serum total homocysteine levels
(tHcy). Three hundred twenty-nine healthy subjects
(167 men, 162 women; age 36±13.2 years) served as
controls. Fasting tHcy levels differed significantly
between patients and controls (15.8±21.7 vs.
10.7±6.2 µmol/L, p=0.006). In contrast, the 677TT
MTHFR genotype, although more frequent in
patients, was not statistically different in the two
groups (26.2% vs. 17.2%). Frequencies of FV Leiden
and of FII G20210A mutations were also comparable
in patients and controls (6.8% vs. 5.8% and 7.2%
vs. 5.2%, respectively). When patients with other
coexisting established cardiovascular risk factors
(cigarette smoking, arterial hypertension, hypercholesterolemia, diabetes mellitus, obesity/overweight,
oral contraceptives) were excluded, only 1 patient
was found to carry the FII G20210A variant among
26 (11.8%) patients with apparently idiopathic
events. The latter showed a similar frequency of the
677TT MTHFR genotype (23.1%), but lower tHcy levels (8.5±3.0 µmol/L, p<0.005). Moreover these
patients were significantly younger (27.4±16.6 yrs,
24.4±15.1 at the event) and tended to have a positive family history for cardiovascular disease less frequently (17.3% vs. 29.3%) than the remaining
patients. In the present cohort of patients, fasting
tHcy is the only variable that helps identify youngadults with a history of ischemic stroke, especially
when other cardiovascular risk factors coexist. Inherited/acquired factors other than those presently
known remain to be identified in younger patients.
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HOMOCYSTEINE
PO-035
ROLE OF HYPERHOMOCYSTEINEMIA IN PATIENTS WITH
OCCLUSIVE RETINAL VASCULAR DISEASE
Oriana V, Latella C, Luise F, Piromalli A,
Sottilotta G,* Trapani Lombardo V
Servizio Emostasi e Trombosi Az.Osp.
Bianchi-Melacrino-Morelli, Reggio Calabria,
*Centro Emofilia Osp. Pugliesi, Catanzaro, Italy
Elevated plasma homocysteine level is considered
a risk factor for vascular diseases. In the recent years
many scientific reports have suggested that hyperhomocysteinemia may be associated with an
increased risk of retinal vascular occlusive disease
(RVOD). In our study we investigate the prevalence
of elevation of homocysteine in patients with a
recent retinal vascular occlusion. We studied 47 consecutive patients (13 M ; 34 F) (age 27; 87, mean 69)
with diagnosis of retinal vascular occlusion. These
patients underwent laboratory evaluation for plasma
fasting total homocysteine, activated protein C resistance, protein C, protein S, Antithrombin III,
antiphospholipid and anticardiolipin antibodies. The
G20210 prothrombin gene mutation (FII G20210A)
and Factor V Leiden mutation (FVL) were evaluated.
All blood samples were analysed using standard
automated laboratory techniques; Homocysteine
was determined by Elisa. The FVL and FII G20210A
mutation were determined by Polimerase Chain
Reaction. Exclusion criteria were evidence of renal
disease (2 patients) and of other prothrombotic risk
factors (3 patients with FII G2010A, and a patient
with anticardiolipin antibodies). Results. High fasting homocysteinemia (higher than 15 µmol/L) was
detected in 20/47 subjects (42.5%). (mean: 23.2
µmol/L. Normal range 5-15 µmol/L). No one of these
subjects had other prothrombotic risk factors. Conclusion. We found a high prevalence of hyperhomocysteinemia in subjects with RVOD. Our data suggest an association between RVOD and high fasting
homocysteinemia. Elevated homocysteine may be an
independent risk factor for retinal vascular occlusive
disease, and its assessment may be important in the
investigation, management and follow up of patients
with RVOD. Further controlled studies are necessary
in order to clarify the exact role of hyperhomocysteinemia in RVOD and then to evaluate the appropriate therapeutic approach.
haematologica vol. 89(suppl. n. 8):september 2004
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PO-036
CATASTROPHIC VASCULAR OCCLUSION SYNDROME IN A
PATIENT WITH MILD HYPERHOMOCYSTEINEMIA AND
ABDOMINAL AORTIC ANEURYSM

PO-037
HOMOCYSTEINEMIA AS RISK FACTOR FOR CARDIO-EMBOLIC
STROKE IN PATIENTS WITH NONVALVULAR ATRIAL
FIBRILLATION

Benevolo G, Vendramin C, Fra GP, Gaidano G
UDA Ematologia & Clinica Medica Generale,
Dipartimento Scienze Mediche, Università del
Piemonte Orientale "Amedeo Avogadro", Azienda
Maggiore della Carità, Novara, Italy

Loffredo L, * D'Angelo A, **Fimognari FL,
Cangemi R,* Sampietro F, * Mazzola G, Di Lecce VN,
Buttiglieri R, Violi F
University "La Sapienza", Rome, Italy, *Servizio di
Coagulazione ed Unita’ Ricerca Trombosi, Scientific
Institute H.S. Raffaele, Milan, Italy, **U.O.C. Medicina Interna, Ospedale L. Parodi-Delfino, ASL RM G,
Colleferro, Italy

Hyperhomocysteinemia is a recognised risk factor
for venous thromboembolism and is associated with
an increased risk of occlusive arterial disease. High
plasma levels of total homocysteine result from the
interaction between genetic and acquired determinants; moreover, some authors have reported a relationship between hyperhomocysteinemia and
abdominal aortic aneurysm (AAA). We report the
case of a 69-year old man who was diagnosed as
having mild hyperhomocysteinemia (17.4 mmol/L)
with heterozygous 677C→T substitution in MTHFR
gene and AAA (4.2 cm) with thrombi four months
before his current admission to our Division. The
patient was being treated with oral anticoagulants
therapy (OAT) for wandering phlebitis and with vitamins for hyperhomocysteinemia. On admission, he
presented with sudden chest pain, dyspnea and fever
with elevated D-dimer levels, normal levels of homocysteine and INR 2.76 (target 2.5). A lung perfusion
scan revealed pulmonary embolism whereas a colordoppler ultrasonography resulted negative for deep
vein thrombosis. Thrombophilic screening showed
absence of antiphospholipid antibodies and normality of AT, PC and PS levels. FV Leiden and abnormal
prothrombin were absent. OAT was replaced by subcutaneous low-molecular-weight heparin (LMWH)
with rapid improvement of lung perfusion and the
patient was discharged with OAT (INR target 3.00).
During subsequent OAT, at day 21 after discharge, the
patient developed a femoral vein thrombosis despite
an INR=2.90 and homocysteine=8.9 umol/L. On new
admission, he was managed with unfractionated
heparin (UFH) followed by LMWH. After three days
he developed an extensive stroke with hemiparesis.
The clinical course was complicated by peripheral
arterial ischemia treated with embolectomy. Despite
heparin therapy, the patient died after developing
coma. Blood cell counts remained normal throughout the clinical course. An autopsy with histological
examination did not reveal occult cancer disease but
showed a widespread venous and arterial thrombotic occlusion. In patients with AAA, the use of supplemental vitamins aimed at lowering plasma homocysteine may not be sufficient to modify vascular
disease progression.

haematologica vol. 89(suppl. n. 8):september 2004

Atrial fibrillation (AF) is complicated by a high rate
of ischemic stroke. Previous studies have shown that
increased circulating total homocysteine (tHcy) is an
independent predictor of stroke, but it is unclear
whether it does predict stroke also in patients with
atrial fibrillation. The objective of this study was to
evaluate if increased tHcy is an independent predictor of cardio-embolic stroke in patients with nonvalvular AF. We studied 163 consecutive patients (77
males and 86 females; mean age 72.3±8.8 years)
with chronic (n=118) or paroxysmal (n=45) AF of
nonvalvular origin. Among them, ischemic stroke was
documented by MNR or CT imaging in 40 patients
(16 males and 24 females mean age 74.8±8.8 years).
Fasting tHcy levels were determined by HPLC after
cleavage and reduction with sodium borohydride followed by derivatization with SBD-F (ammonium-7fluorobenzo-2-oxa-1,3-diazole-4-sulfonate). Multivariate analysis showed that age (OR:1.063 for each
1 year increase of age; 95% C.I.: 1.009-1.121,
p=0.034), total homocysteine (OR:1.052; for each 1
µmol/l increase, 95% C.I.: 1.005-1.102; p=0.025) and
fibrinogen (OR:1.008 for each 1 mg/dL increase; 95%
C.I.: 1.002-1.013; p=0.009) were independent predictors of ischemic stroke. In patients with nonvalvular atrial fibrillation, increased fasting tHcy levels
are an independent predictor of cardio-embolic
stroke, suggesting that changes in methionine
metabolism may predispose to thromboembolism in
this setting.

PO-038
C677T AND A1298C MTHFR, A2756G MTR AND 844INS68
CBS GENE POLYMORPHISMS IN ATRIAL FIBRILLATION
Giusti B, Poli D,° Gensini F,# Sestini I, Poggi F,
Rossi L, Lapini I, Lucarini L, Giuello A, Pepe G,
Abbate R, Gensini GF
Department of Medical and Surgical Critical Area,
University of Florence; °Dipartimento Cardiologico e
dei Vasi, Azienda Ospedaliera Careggi, Florence;
#Department of Clinical Pathophysiology, University
of Florence, Italy
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Elevated plasma total homocysteine (tHcy) concentrations are a risk factor for cerebrovascular disease.
Recent data indicate that hyperhomocysteinemia is a
risk factor for atrial fibrillation (AF). Hyperhomocysteinemia may be associated with the presence of polymorphisms in genes codifying for enzymes involved in
the Hcy metabolism. Aim of this study was to evaluate the prevalence of C677T and A1298C of 5, 10methylenetetrahydrofolate reductase (MTHFR),
A2756G of methionine synthase (MTR) and 844ins68
of cystathionine &#61538; synthase (CBS) gene polymorphisms in relation to homocysteine (Hcy) in AF
patients. We studied 245 patients with AF and 245
matched healthy control subjects. For polymorphism
detection, DNA was amplified by PCR and genotype
was determined by microarray technology by using
electronic chips (Nanogen technology). Hcy plasma
levels were significantly higher in AF patients than in
controls (14.8, 5.4-54.1 versus 11.5, 1.6-52.6 umol/L,
p=0.001). Hcy plasma levels were significantly higher in AF patients with history of ischemic event(s)
than in AF patients without history (15.4, 5.4-54.1
versus 13.9, 6.7-38.6 µmol/L, p<0.05). The prevalence
of homozygous C677T genotype was similar in AF
patients (17.7%) in comparison to controls (18.3%);
the prevalence of homozygous C677T genotype was
significantly (p<0.05) higher in patients with ischemic
events (24.4%) than in those (9.9%) without events.
No difference in the prevalence of homozygotes for all
the other polymorphisms investigated in AF patients
and controls was observed. The risk of AF significantly increased in the higher quartile of Hcy (OR=4.50,
95% CI 2.73-7.44). The highest Hcy quartile and
C677T homozygosity were associated with an
increased risk of ischemic events (Hcy OR=2.62, 95%
CI 1.40-4.92; C677T OR=2.95, 95% CI 1.53-5.67). In
conclusion, our results confirm an association
between elevated tHcy levels and the presence of AF
and cerebrovascular events. Among the polymorphisms involved in methionine metabolism, MTHFR
C677T polymorphism, but not MTHFR A1298C, MTR
A2756G and CBS 844ins68 polymorphisms was associated with the occurrence of cerebrovascular events
in AF patients.
This work was supported by a Grant from Ministero
dell'Istruzione, Ricerca e Università, Italy

PO-039
HOMOCYSTEINE IN HEALTHY BLOOD DONORS AND PATIENTS
WITH ANGIOPATHY:A COMPARISON STUDY
Skordilaki A,1 Samiotaki-Bisceglia F,1 Kidona C,1
Sfiridaki A,2 Livadiotaki A,2 Tsagarakis N1
1Transfusion Service, General Hospital of Chania,
Crete, Greece; 2Transfusion Centre, Venizelio
Hospital of Heraklion, Crete, Greece

High levels of tHCy in plasma is already known
that are related with high frequency of precocious
angiopathy-vasculitis.The extension and the distribution of tHCy’s levels are influenced by various factors such as the way of life, sex, age, nutriment and
smoking. The aim of our study was to check the
tHCys plasma levels in patients that had some kind
of thrombosis (DVT, PE, Cerebral Ischemic Stroke,
Arterial Thrombosis) or obstetric complications
(recrudescent miscarriage, preeclampsia, eclampsia)
and in healthy blood donors. Population and methods: We checked 210 patients (101 women, 109 men)
with a medical record of thrombosis or obstetric
complication and 287 randomly selected blood
donors (37 women, 250 men). The measurement of
tHCy was done with Elisa method (ABBOT-AXSYM).
HEALTHY WOMEN PATIENTS WOMEN HEALTHY MEN
AVERAGE AGE
tHCy
tHC<30 µmol/lt
tHCy>30 µmol/lt

33,8 years
9,55±3,12
—
—

42,5 years
10,73±7,24
7 (2,3%)
2 (0,96%)

37,3 years
12,92±1,9
50 (17,4%)
3 (1,04%)

PATIENTS MEN
42,6 years
15,06±9,8
14 (6,6%)
6 (2,85%).

Conclusion: It has been shown that homocysteine
is higher in men but not significant higher in
patients. The highest levels of tHCy were found in
healthy blood donors (18%). This fact makes the
necessity of a periodic check up of tHCy in an apparently healthy population very important, because
simple nutritional and pharmaceutical interventions
(folic acid, B12, B6) could diminish its levels and
probably the risk of thrombosis.

PO-040
HIPERHOMOCYSTINEMIA IN PATIENTS WITH CUTANEOUS
NON-HEALING ULCERS
Silvestri L, Ruzzi L, Ciarafoni I, Papi M, Didona B
Istituto Dermopatico Dell'Immacolata IDI IRCCS,
Rome, Italy
A high homocystinemia (Hcy) level is a potential
risk factor for thrombotic diseases such as arteriosclerosis, myocardial infarction and cerebral
infarction in healthy individuals or in haemodialysis
(HD) patients. No observations have been reported on
the association between a high homocysteine level
and cutaneous non-healing ulcers of the lower
limbs.We submitted 20 patients with cutaneous nonhealing ulcers (12 men and 8 women), aged between
25/75 years old. These patients were investigated for
thrombotic diseases. They shower no signs of either
diabetes or hypertension. They then underwent the
usual therapeutic regimes with also included
haematologica vol. 89(suppl. n. 8):september 2004
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prostanoide intravenously without any reduction of
the lesion. We investigated the parameters or thrombotic diseases like Antithrombin, Protein C, Protein
Free S, APC-r, Lupus anticoagulant, homocystinemia
and we studied in PCR the genetic mutation of Factor V Leiden, Prothrombin and MTHFR. We didn’t find
any positive evidence, neither on functional coagulation parameters, nor on Factor V Leiden and Prothrombin genetic mutations. We observed as only
pathological result, high homocysteine level and
gene MTHFR mutation. We have been pushed, after
this results, to start folic acid, B12 vitamin and B6
vitamin therapy, observing it for three months. Since
the lesion has been observed to reduce within three
months, we suggest using a folic acid, B12 vitamin
and B6 vitamin therapy as a support to cure the nonhealing ulcers.

PO-041
HOMOCYSTEINE LEVELS IN AMNIOTIC FLUID: NORMAL
VALUES IN UNEVENTFUL PREGNANCIES AND CORRELATION
WITH FETAL GROWTH
Colaizzo D, Grandone E, Vecchione G, Cappucci F,
Tiscia G, Monaco M, Sciannamè N, Croce AI,
Notarangelo A, Cocomazzi N, Margaglione M
IRCCS Casa Sollievo della Sofferenza, S. Giovanni
Rotondo, Italy
It has been reported that amniotic fluid obtained
from pregnancies with fetuses suffering from NTD
(Neural Tube Defects) shows high homocysteine levels. Nevertheless, data about normal values of homocysteine in amniotic fluid are sparse and inconsistent
and no evidence is available in Mediterranean Countries, where dietary vitamin content differs from that
in Northern Europe or North America. Our goal was
to establish reference values for amniotic fluid from
normal pregnancies in our geographical area. Amniotic fluid was obtained from 384 healthy females
undergoing mid-trimester amniocentesis. No chromosomal abnormalities were found in fetal cells, and
no fetal anomalies were found by transabdominal
sonography at 21 weeks. Samples of amniotic fluid
were taken from each mother, placed on ice, centrifuged at 4°C 3000 rpm within 1h and the supernatant was collected and stored at -80°C until testing. In addition, biparietal diameter and femur lenght
were measured at the time of mid-trimester amniocentesis to verify the correspondence of fetal biometry and gestational age on the basis of last mestrual period. Mean age (±1SD) of women included in the
study (n= 384) was 37.1±3.6 years. Amniotic fluid
was drawn at a gestational age of 17.46±1.35 weeks.
In 198 cases, fetuses were male, and in 190 females.
Four were twin pregnancies. Overall, homocysteine
haematologica vol. 89(suppl. n. 8):september 2004

levels in amniotic fluid were 1.05±0.7 µmol/L, with
a 95% C.I. 0.98-1.11. In amniotic fluids of male
fetuses the value was µmol/L, while it was µmol/L
in amniotic fluids from female fetuses; this difference was not statistically significant (p= 0.001). In a
multivariate analysis, homocysteine levels in amniotic fluids were not significantly related to maternal
age (Spearman correlation, p= 0.84), or gestational
age based on menstrual history (Spearman correlation, p= 0.6), while they were significantly related to
femur lenght (p=0.009) and BPD (p=0.012). We conclude that homocysteine levels in amniotic fluid are
significantly related to the fetal growth. The knowledge of normal homocysteine values at the time of
mid-trimester amniocentesis could be useful in
detecting fetal abnormalities resulting in higher
homocysteine levels in the amniotic fluid.

PO-042
MTHFR C677T POLYMORPHISM IS ASSOCIATED WITH LOW
LEVELS OF FOLIC ACID IN THE INCHIANTI STUDY
Gori AM, Corsi AM *,Alessandrello Liotta A,°
Falciani M, Mannini L,° Brogi D, Bandinelli B,
Fedi S, Fatini C, Ferrucci L,** Abbate R, Gensini GF
Department of Medical and Surgical Critical Area,
University of Florence, Italy; °Dipartimento Cardiologico e dei Vasi; *Laboratory of Clinical Epidemiology, Geriatric Department, National Institute of
Research and Care on Aging (INRCA), Florence, Italy;
**Longitudinal Studies Section, Gerontology Research
Center, National Institute on Aging, National Institutes of Health, Baltimore, USA
Impaired folate status is associated with increased
risk of several conditions such as cardiovascular disease and stroke. Methylenetetrahydrofolate reductase (MTHFR) is a regulating enzyme in folatedependent homocysteine remethylation. Individuals
that are homozygous for MTHFR polymorphism
C677T and in whom the folate intake is inadequate
have lower blood folate and higher plama homocysteine than those with the CC genotype. The aim of
this study was to determine the relationship between
folic acid plasma levels and vitamin status (vitamain
B6, B12 and folic acid) and MTHFR genotypes in a
population-based study (586 men and 734 women)
which sampled people living in two sites in the surrounding of Florence (Italy), the InChianti Study. In
the InChianti population the dietary intakes of folic
acid, vitamin B6 and vitamin B12 did not significantly differ among MTHFR genotypes. General linear model analyses, after adjustment for age, sex,
vitamin B6, B12 and folic acid intakes and creatinine
levels demonstrated that serum folic acid levels were
related to MTHFR C677 genotype: folate levels were
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significantly (p<0.01) lower in subjects carrying TT
genotype (2.9 ng/mL 95% CI 2.7-3.2 ng/mL) than
those observed in subjects with CC (3.5 ng/mL 95%
CI 3.3-3.7 ng/mL) or CT (3.3 ng/mL 95% CI 3.2-3.5
ng/mL) genotypes of MTHFR C677T polymorphism. In
particular, subjects with folic acid intake in the lowest tertile (<221,2 µg/die) and carrying MTHFR TT
genotype had folate levels significantly (p<0.01) lower (2.4 95% CI 1.9-2.8 ng/mL) than those found in
subjects with CT (3.3 95% CI 3.0-3.6 ng/mL) and CC
genotypes (3.4 95% CI 2.8-3.9 ng/mL), whereas only
a trend was observed for subjects in the highest tertiles of folic acid intake. We also demonstrated that
homocysteine plasma levels were significantly
(p<0.01) higher in subjects TT homozygous (16.2,
95% CI 15.6-16.8 µmol/l) than in subjects with CT
(13.6, 95% CI 13.3-14.0 µmol/l) and CC (13.5, 95%
CI 13.0-13.9 µmol/l) genotypes. Our results showed
that in the elderly population of the InChianti Study,
the MTHFR TT genotype is related to low serum folic
acid levels, especially in subjects with a low folic acid
intake.
This work was supported by a grant from Ministero
della Salute, Italy

difference did not reach statistical significance
(25.9±38.9, 16.1±6.3 and 16.5±7.3 ng/mL, p=0.542).
To esclude three patients in group 1 with exceptionally high sTM levels (133, 261 and 94), we limited our
analysis to subjects whose sTM levels were lower
than the 95th percentile in each group, but differences in sTM levels remained not statistically significant (17.5±6.9 vs 15.3±5.4 vs 15.4±5.7, p=0.527).
After 4 months of supplementation of folic acid, vitamin B6 and B12, tHcy plasma levels in group 1
decreased from 28.3 to 10.8 µM (p<0,001), F1+2
plasma levels did not change (2.1±1.3 vs 2.3±1.8,
p=0.458), while sTM decreased from 17.5±6.9 to
16.2±6.2 (p < 0.001). In conclusion, we found no evidence of increased activation of coagulation in
patients with moderate hyperhomocysteinemia. The
slightly increased levels of sTM, a marker of endothelial damage, decreased after correction of hyperhomocysteinemia with B vitamins. Controlled studies
should test whether this effect of vitamin is real.

PO-043
PLASMA LEVELS OF SOLUBLE THROMBOMODULIN AND F1+2
IN PATIENTS WITH HYPERHOMOCYSTEINEMIA AND EFFECT OF
VITAMIN TREATMENT

Gualdoni A,* Arquati M,* Porta B,* Rossi E,°
Kluijtmans LAJ,# Cattaneo M,§ Cortellaro M*
*Dipartimento di Medicina Interna, Istituto Policlinico San Donato, Milan; #University Medical Center
Nijmegen, The Netherlands; °Ospedale L. Sacco,
Milan, Italy; §Ospedale San Paolo, Milan University,
Italy

Zighetti ML,*° Bottasso B,° Lussana F,* Podda GM,°
Cattaneo M*
*Unità di Ematologia e Trombosi, Ospedale San Paolo, Dipartimento di Medicina, Chirurgia e Odontoiatria, Università of Milan; °Centro Emofilia e Trombosi
Angelo Bianchi Bonomi, IRCCS Ospedale Maggiore,
Dipartimento di Medicina Interna, Università di
Milano, Italy
It is unclear whether or not the plasma levels of
markers of coagulation activation (e.g, prothrombin
fragment F1+2) and markers of endothelial damage
(e.g., soluble thrombomodulin, sTM) are elevated in
patients with moderately high plasma levels of total
homocysteine (tHcy). We measured the plasma levels of sTM and F1+2 in three groups of subjects:
group 1, 52 patients with previous arterial or venous
thrombosis and hyperhomocysteinemia; group 2, 52
patients with normal plasma tHcy plasma, matched
for type of thrombosis, age and sex with group 1;
group 3, 52 healthy controls, matched for age and
sex with groups 1 and 2. The mean plasma levels of
F1+2 were not significantly different in the 3 study
groups: 2.1±1.3 nmol/L, 2.2±1.3 and 2.5±2.3,
p=0.776. The mean plasma levels of sTM tended to
be higher in group 1 than in groups 2 and 3, but the

PO-044
REGRESSION OF SEVERE ATHEROSCLEROTIC LESIONS AFTER
VITAMIN REPLACEMENT IN HYPERHOMOCYSTEINEMIA WITH
MULTIPLE HETEROZYGOUS MUTATIONS

Introduction. Hcy remethylation and trans-sulfuration depend on the activation of. MTHFR, catalyzed by
vitamin B12-dependent MS, and on vitamin B6dependent CBS, respectively. Impaired enzyme function caused by genetic mutation or deficiency of the
B vitamins pyridoxine and cyanocobalamin and folic
acid can lead to hyperhomocysteinemia. Case report.
A 31-yr-old male, non-smoker, presented marfanoid
habitus, ectopia lentis and severe, symptomatic diffuse atherosclerosis (right renal arterial stenosis, arterial disease of the lower limbs and coronary vessel
disease). Laboratory findings showed high homocysteine (364 mmol/L), low levels of vitamin B12 (103
pg/mL) and folic acid (3.7 mg/mL), MTHFR polymorphism (heterozygous for both the C677T and A1298C
variants), and CBS heterozygous mutations G919A (i.e.
the Celtic). The predominant CBS mutation in homocysteinuria (T833C) was absent. The patient had the
wild-type T833T genotype; CBS activity in cultured
fibroblasts, with and without pyridoxal-5-phosphate,
was low-.normal but not deficient. The patient
received vitamin replacement (50 mg pyridoxine and
haematologica vol. 89(suppl. n. 8):september 2004
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5 mg folic acid daily, plus 1000 mcg cyanocobalamin
monthly). After three years the patient appears symptom-free, with normal levels of Hcy (mean 12
mmol/L). Coronary angiography and 2-D B-mode
ultrasound scans of the legs showed complete regression of atherosclerotic lesions. On suspending vitamin B6 and B12 Hcy levels promptly rose again. The
patient is now only taking pyridoxine and folic acid
and his Hcy is normal. Conclusions. The severe clinical phenotype and the very high Hcy levels can be
explained by the multiple heterozygous mutations of
the enzymes involved in Hcy metabolism (MTHFR
C677T and A1298C plus CBS G919A). Monomers of
the CBS protein with the G919A mutation are degraded rapidly intracellularly and will therefore not be a
major constituent of the active tetrameric protein.
The drop in CBS activity justifies the clinical benefit
of pyridoxine replacement to induce trans-sulfuration pathways.

choline, betaine and DMG was obtained by a highthroughput method based on normal-phase chromatography-tandem mass spectrometry. Homocysteine and choline plasma levels were found to be
significantly related (R=0.33; p<0.001), but no significant correlation was observed between homocysteine, betaine and DMG plasma levels. DMG levels were significantly different among males and
females (1.8±0.9 vs. 1.4±0.5 uM, p=0.01), whereas
no significant difference was observed for betaine
and choline plasma levels. Choline plasma levels
were significantly (p<0.001) higher (16.7±6.8 µM)
in subjects with hyperhomocysteinemia (M>15;
F>13 µmol/L) respect to those (11.3±3.1 µM) with
normal values of homocysteine. These preliminary
data show the possible interaction between choline
and homocysteine levels.
This work was supported by a Grant of the Ministero
dell’Istruzione, Università e Ricerca, Italy

PO-045
INTERACTION OF COLINE/BETAINE METABOLYSM AND
HOMOCYSTEINE PLASMA LEVELS

PO-046
COMPARISON OF A NEW ENZYMIC ASSAY AND HPLC METHOD
TO DETERMINE TOTAL PLASMA HOMOCYSTEINE

Gori AM, Sofi F, Carboni E, Cellai AP,^
Alessandrello Liotta A,^ Giuliani G, Cesari F,
Vecchio S, Casini A,* Surrenti C,* Moneti G,#
Abbate R, Gensini GF
Department of Medical and Surgical Critical Care,
University of Florence; ^Dipartimento Cardiologico e
dei Vasi, Azienda Ospedaliero-Universitaria Careggi,
Florence; *Department of Clinical Pathophysiology,
University of Florence; # Department of Pharmacology, University of Florence, Italy

Fermo I,* Mazzola G, Sampietro F, D'Angelo A
*Laboratory of Chromatografic and Separative
Techniques and Coagulation Service and Thrombosis Research Unit, IRCCS H S.Raffaele, Milan, Italy

Betaine is an alternate methyl donor for homocysteine remethylation, derived from choline oxidation; βine homocysteine methyltrasferase (BHMT)
transfer the methyl group from betaine to homocysteine, resulting in demethylated betaine (dimethylglycine, DMG) and methionine. The influence of
betaine supplementation on circulating homocysteine concentration has been studied mainly in clinical settings. Betaine treatment combined with folic
acid normalized fasting plasma homocysteine concentrations in patients with severe inborn hyperhomocysteinemia. Little published information is available concerning the effect of betaine on plasma
homocysteine concentration in subjects with normal
to mild elevated homocysteine levels. Aim of the
study was to examine the interaction between
homocysteine and choline/betaine metabolism in a
group of healthy subjects with normal vitamin status (folic acid, vitamin B6 and B12). We analyzed
choline, betaine and DMG in 72 healthy subjects
(32F; 40M; median age: 58 years). Determination of
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Over the last two decades a number of studies have
shown that moderate and persistent hyperhomocysteinemia is implicated in the development of atherosclerosis and thrombosis. Several methods have been
developed for measuring total plasma homocysteine
(tHcy), most of them based on HPLC analysis and fluorescence detection. Very recently, a totally automated enzymic assay for tHcy determination (Carolina,
Liquid Chemistries Corp, CA, USA), performed on a biochemical analyzer capable of dispensing three
reagents and of measuring absorbance at 340 nm, has
been introduced. Our aim was to compare the performance of this new procedure and an established
home-made HPLC method based on SBD-F derivatization and the use of an internal standard. Since in
our Institute tHcy levels are also routinely determined
after the methionine loading test, we performed this
study in the range: 4.0-60.0 µmol/L. Sodium citrate
plasma samples were taken from 96 fasting donors
(55 women and 45 men; age: 49±18.7 yr, mean±SD)
and frozen at -80°C until assay. The enzymic assay test
is based, after reduction to free HCY, on the following
biochemical reactions, catalyzed by CBS, CBL and LD
enzymes, respectively.
1) serine+Hcy (arrow) L-cystathionine;
2) L-cystathionine (arrow) hcy+pyruvate+NH3
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3) pyruvate+NADH (arrow) lactate+NAD
The chromatographic procedure included reduction of disulfide bonds by NaBH4, use of cysteamine
as internal standard, derivatization with ammonium-7-fluorobenzo-2-oxa-diazole-4-sulphonate
(SBD-F), and fluorescence detection after separation
by reversed-phase HPLC. Medians and ranges of tHcy
plasma levels (n=96) observed were: 16.1 (3.9-61.8)
and 17.5 (4.9-58.3) µmol/L for HPLC and enzymic
kit, respectively. Linear regression analysis yielded:
enzymic assay = 1.044 (± 0.546) + 1.011(± 0.024)
HPLC (±SE), r = 0.975, Sx/y = 2.85 (p<0.001). The
within- and between-run reproducibilities of two
plasma samples (tHcy levels: 9.9 and 51.6 µmol/L)
were: HPLC: 2.0% and 3.8% and, 4.0% and 4.7%,
respectively; enzymic assay: 2.3% and 1.4% and,
4.1% and 3.7%, respectivly. The enzymic assay is an
appropriate method to determine plasma tHcy both
for clinical routine and research application, considering its semplicity of execution not requiring a
skilled technical staff.
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PO-047
ENHANCED LIPID PEROXIDATION AND PLATELET ACTIVATION
IN THE EARLY PHASE OF TYPE 1 DIABETES MELLITUS: ROLE
OF INTERLEUKIN-6 AND DISEASE DURATION
Santilli F,* Davì G,* Chiarelli F,* Pomilio M,*
Vigneri S,‡ Falco A,* Basili S,† Ciabattoni G,*
Patrono C†
*Center of Excellence on Aging and Departments of
Medicine and Aging and Drug Sciences, University of
Chieti “G. D’Annunzio” Schools of Medicine and
Pharmacy; ‡Department of Medicine, University of
Palermo and †University of Rome “La Sapienza”, Italy
To investigate early events possibly related to the
development of diabetic angiopathy, we examined
whether 8-iso prostaglandin F2α (8-iso-PGF2α) formation, a marker of in vivo oxidant stress, is altered
in different stages of type 1 diabetes (T1DM) and
whether it correlates with the rate of thromboxane
(TX) A2 biosynthesis, a marker of in vivo platelet activation. We also investigated the relationship
between inflammatory markers and F2 isoprostane
formation in this setting. A cross-sectional study was
performed in 23 insulin-treated patients aged <18
years with new-onset T1DM ( 6 weeks, group A),
matched for age and gender with 23 patients with
stable disease (>1 year, group B). Urinary 8-isoPGF2α and 11-dehydro-TXB2 were measured in all
patients and in age- and gender-matched controls.
Circulating interleukin-6 (IL-6), tumor necrosis factor α, and C-reactive protein were also determined
as markers of the inflammatory response. Fifteen of
the 23 children in group A were reexamined after 12
months. Compared with either controls or group B,
diabetic children in group A showed significantly
higher levels of 8-iso-PGF2α, 11-dehydro-TXB2, IL6, tumor necrosis factor-α, and C-reactive protein.
Statistically significant correlations between IL-6
and both 8-iso-PGF2α (r=0.63, p<0.001) and 11dehydro-TXB2 (r=0.51, P<0.01) were observed. The
15 patients reexamined after 1 year showed a significant reduction in lipid peroxidation and platelet
activation (p<0.02 and p<0.001, respectively), consistent with reduced levels of IL-6 and tumor necrosis factor-α. These results demonstrate that
enhanced lipid peroxidation and platelet activation
represent early events in T1DM that are possibly

≤
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related to an acute inflammatory response. These
noninvasive indexes may help in further examining
T1DM pathophysiology and monitoring pharmacological interventions to interfere with disease development and progression.

PO-048
THE ROLE OF CRP IN THE OUTCOME OF CARDIOVASCULAR
EVENTS IN TYPE-2 DIABETIC PATIENTS: THE GENDIABE STUDY

of elevated hsCRP in CVD, even in a high risk population such as type-2 diabetics. However, only a weak
association could be detected. Diabetics have already
high levels of hsCRP and, for this reason, it can be difficult to show larger differences. There is a need of
prospective studies on type-2 diabetics to clarify the
role of hsCRP in predicting CVD complications in this
high risk population.

PO-049
THE PROGNOSTIC ROLE OF C-REACTIVE-PROTEIN IN
DIFFERENT SUBTYPES OF ISCHEMIC STROKE

Zito F,* Di Castelnuovo A,* Ciccarone E,*#
Capani F,# Volpi R,§ Donati MB,* Iacoviello L,*
on behalf of the GENDIABE Investigators
*Laboratory of Genetic and Environmental
Epidemiology, Center for High Technology Research
and Education in Biomedical Sciences, Catholic
University of Campobasso, Italy; #Department of
Medicine and Aging, University of Chieti, Italy;
§3rd Laboratory, Spedali di Brescia, Italy

Ceccarelli E,1 Donati C,1 Forconi S,1 Cappelli R,1
Masotti L2
1Dipartimento di Medicina Interna, Cardiovascolare
e Geriatrica, Università di Siena; 2U.O. di Medicina
Interna, Ospedale di Cecina, Azienda USL 6 Livorno,
Italy

Background. CRP is an acute phase protein produced by the liver in response to inflammatory stimuli leading to high IL6 levels. CRP is high in subjects
with cardiovascular disease (CVD) and predicts the
risk of cardiovascular events in both stable and
unstable angina. It is also found high in subjects with
type-2 diabetes. CRP levels are influenced by several factors such as gender, obesity, socio-economic
class, alcohol. A recently developed high-sensitivity
method to detect CRP (hsCRP) is presently the most
largely used in CVD assessment. Aim and Methods.
We aimed at investigating the association of hsCRP
levels with macrovascular events (AMI, stroke and
unstable angina) in the GENDIABE population of
type-2 diabetics. GENDIABE is a case-control study
conducted in Central Italy (Diabetology Unit of
Pescara) between 1997 and 2000. 837 diabetic
patients were consecutively included into the study:
301 were cases (with CVD events) and 536 controls
(without CVD). We measured hsCRP (immunoturbidimetric assay) with other biochemical markers such as
blood glucose, total cholesterol, tryglycerides, glycosilated haemoglobin (HbA1). We also considered
the duration of diabetes as a prognostic indicator.
Results. Cases were 301 (36%) and controls were
536 (64%), as expected by the prevalence of CVD in
type-2 diabetes. Higher hsCRP (p=0.03), male gender
(p=0.001), higher age (p=0.0006), longer duration of
diabetes (p<0.0001), hypertension (p=0.0002) and
low physical activity (0.002) were all independently
associated with case status. After a multivariate
analysis adjusted for all the variables independently
associated with CVD, the highest hsCRP tertile
showed a statistically significant association with
CVD [OR of 1.77 (95%CI, 1.23-2.52)]. Discussion. Our
cross-sectional case-control study confirms the role

Aim of the study: To evaluate the differences
between C-Reactive-Protein (CRP) on short and
long-term prognosis of elderly patients with cardioembolic (CES) and athero-thrombotic stroke (ATS).
Materials end Methods: We retrospectively evaluated CRP values performed in the first 12 hours from
hospital admission by nephelometric method
(Dade/Behring Diagnostics, Marburg, Germany, sensitivity 0.0175 mg/dL, specificity 100%) in 196 elderly patients, 124 females and 72 males with mean
age±SD 83.32±10.46 years, discharged with diagnosis of ischemic stroke; 94 patients with CES, 102 with
ATS. We studied the relation between CRP values
and short-term prognosis (30-days mortality, length
of hospital stay (LOS) and physical disability measured by modified Rankin scale (six progressive levels of disability, from 0 to 5) and long-term prognosis (12-months mortality and re-hospitalization).
Results: Mean values of CRP were significantly higher in patients with CES compared to patients with
ATS (5,44 vs 3,18 mg/dL, p<0.05). Mean values of
CRP resulted significantly higher in patients died in
the first 30-days compared to survivors (10,7 vs 4,3
mg/dl, p<0.05), but didn’t find significative differences in 30-days mortality between the two groups
(8,8% in CES group vs 12,4% in ATS group, p=ns).
LOS and physical disability score rised with increasing values of CRP in both groups. Patients with CES
had a significant higher LOS compared to patients
with ATS. We only observed difference between the
two group in CRP values of the patients with a level 5 of disability (17,40 mg/dl in CES group vs 7,26
mg/dL in ATS group, p<0.05). CRP values also influenced the 12-months re-hospitalisation for cerebrovascular events. We didn’t find a relation between
CRP values and 12-months mortality, but we didn’t
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observe differences in long-term mortality (4,2% in
CES group vs 4,6 in ATS group, p=ns) and long-term
re-hospitalization (16,3% in CES group vs 14,7% in
ATS group) between the two analysed group. Conclusions: Our study, with the limitations of the retrospective studies, shows that elevated CRP at hospital admission represents a marker of poor prognosis in elderly patients with ischemic stroke. Elderly
patients with CES seem to have higher levels of CRP
associated to more severe short-term prognosis.

Ischemic cerebrovascular events (transient ischemic
attacks), prior to atherectomy (within four months),
were reported in 6 pts in the C. Pneumoniae positive
and 0 pts in the C. Pneumoniae negative group
(p=0.06). In conclusion, chronic infection with C.
pneumoniae enhances the inflammatory and thrombogenic characteristics of atherosclerotic plaques,
and in particular it increases the concentration of
enzymes involved in plaque rupture, and is accompained by a slight systemic inflammatory reaction.

PO-050
INFLAMMATORY MARKERS ARE INCREASED IN CAROTID
ATHEROSCLEROTIC PLAQUES AND IN PLASMA FROM PATIENTS
INFECTED WITH CHLAMYDIA PNEUMONIAE

PO-051
IMPAIRMENT OF FIBRYNOLYTIC CAPACITY IN EXPERIMENTALLY
INDUCED KETOACIDOSIS IN CONTINUOUS SUBCUTANEOUS
INSULIN INFUSION PATIENTS

Gresele P,1 Falcinelli E,1 Corazzi T,1 Giordano G,2
Colucci M,3 Sidoni A,4 Sensini A,5 Marroni M6
1Departments of Internal Medicine, 2Vascular
Surgey, 4Experimental Medicine and Biochemical
Science, 5Microbiology, and 6Infectious Diseases,
University of Perugia; 3Department of Biomedical
Science, University of Bari, Italy

Iorio A, Orsini Federici M,§ Ferrante F, Stabile A,
Galli F,# Massi Benedetti M§
Sezione di Medicina Interna e Cardiovascolare e
§Sezione di MEdicina Interna e Scienze EndocrinoMetaboliche e #Sezione di Biochimica, Università
di Perugia, Italy

Chronic infection with Chlamydia pneumoniae
have been implicated as potential etiologic agents of
atherosclerosis. The aim of our study was to evaluate the association between Chlamydia pneumoniae infection and inflammatory activation in carotid
atherosclerotic plaques and in plasma of patients
undergoing endoarterectomy. Carotid plaques were
obtained from 36 patients: 18 seropositive to
Chlamydia pneumoniae (IgG >1:16), and 18 seronegative to Chlamydia pneumoniae. Carotid plaque tissue was weighted, minced and extracted. Matrix
metalloproteinases (MMPs by ELISA and zymography), COX-2 (by Western blotting), Tissue Factor (TF
by ELISA) and Thrombomodulin (TM by ELISA) were
expressed in significantly higher amounts in plaques
from seropositive patients (MMP-2: 45.3±6 ng/mg vs
17.2±3.5, p<0.005, MMP-9: 39.4±6.2 ng/mg vs
17.2±3.6, p<0.005, COX-2: 1.33±0.14 ng/ pg vs
0.38±0.12 ng/µg, p<0.0003; TF: 9.8±1.5 vs 5.7±0.7
ng/mg, p=0.031; TM: 16.6±1.9 ng/mg vs 10.6±0.9,
p=0.029). In a subset of samples, nucleic acid-based
amplification technique (PCR) identified C. Pneumoniae in 15 out of 15 seropositive and in 0 out of 9
seronegative plaque extracts. Plasma levels of MMP2 and Monocyte Chemotactic Protein-1(MCP-1)
were significantly higher in the C. Pneumoniae seropositive than in the sero-negative patients (MMP-2:
548±41.8ng/mL vs 438±22.5 ng/mL, p<0.03; MCP1: 70.2±16.9 pg/mL vs 37.7±6.2 pg/mL, p< 0.05).
Plasma PMN Elastase, sICAM-1 and CPR levels were
also higher in seropositive than in seronegative
patients, although not to the level of significance.

Background. Several reports in the literature have
shown that during ketoacidosis in the diabetic
patient there is an increased rate of thrombotic complications. Most studies were performed in spontaneous ketoacidosis and were not able to separate
the effects of glucose and ketones. Objective. To
evaluate the coagulation and fibrinolytic system in
a ketoacidosis state provoked in diabetes patients.
Materials and Methods. Open clinical trial on type I
diabetic patients. Eight patients were enrolled after
informed consent, and had their insulin infusion
pump stopped for four hours. Blood glucose, insulin,
C-peptide ed ketones were serially measured to verify the metabolic response. Sampling times for coagulation studies were baseline, four hours (peak) and
eight hours (recovery ) A venocclusive test was performed before drawing blood samples for tPA and
PAI activities. All sample were stored at –80 °C until
testing. Factor VII and VIII were determined with a
one-stage coagulative method (Actin FS or Recombiplastin and factor deficient plasmas); vWF, tPA and
PAI1 and Tissue Factor (TF) antigens were determined
by ELISA method; tPA and PAI activity by chromogenic methods (all kits were from IL, Milan)
Results. No change from baseline was found for factor VII, VIII, vWF and PAI antigen. TF significantly
increased by 400% from baseline and the significant
200% increase of venostasis induced tPA activity
release observed at baseline was significantly (p <
0.001) suppressed at four hours. Conclusions.
Increased TF release and impaired fibrinolytic capacity in the early phase of diabetic ketoacidosis could
trigger a prothrombotic state and contribute to the
haematologica vol. 89(suppl. n. 8):september 2004
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explanation of the increased number of clinically relevant thrombotic episodes observed in acutely ill
patients. Early detection of the ketonemia or pharmacologic prophylaxis of the prothrombotic state
could constitute a step forward in diabetis care.

PO-052
PLASMINOGEN ACTIVATORS IN VERNAL
KERATOCONJUNCTIVITIS PATIENTS
Leonardi A,1 Sartori MT,2 Saggiorato G,2 Pellati D,2
Brun P,3 De Dominicis C,1 Morello M,2 Spiezia L,2
1Department of Neuroscience, Ophthalmology Unit;
2Clinical Medicine, Department of Medical and
Surgical Sciences; 3Department of Histology and
Microbiology; University of Padova, Italy
The serine protease, urokinase (uPA) is a potent
chemoattractant for leukocytes and may be involved
in the pathogenesis of severe forms of allergic conjunctivitis such as vernal keratoconjunctivitis (VKC).
Tear and peripheral blood samples were obtained
from 20 active VKC patients and 19 normal subjects
as a control group. Levels of plasminogen activity,
uPA, tissue plasminogen activator (tPA) and their
inhibitor, plasminogen activator inhibitor type 1 (PAI1) antigen were measured in tears and plasma of
VKC patients with and without severe corneal damage. Tissue expression of tPA, uPA and urokinase
receptor (uPAR) were evaluated by immunohistochemistry and immunocytochemistry. uPA, tPA and
PAI-1 were measured in supernatants of conjunctival fibroblasts cultures. Four VKC patients presented
corneal ulcers, and 6 a mild keratopathy. Tear levels
of uPA (3.49±3.5 vs 0.8±1.3 ng/mL, p=0.0004) and
tPA (8.68±12 vs 1.9±1.7 ng/mL, p=0.0002) were significantly increased in VKC patients compared to
controls. PAI-1 tear levels were not detectable. Tear
plasminogen activity levels were significantly
increased in VKC compared to controls (4.7±3.4%
vs. 0.65±0.8%, p=0.003). No correlations were found
between tear levels of fibrinolytic parameters and
clinical score, whereas only tPA correlated with
corneal involvement. uPA levels were correlated with
the number of inflammatory cells in tears. Increased
expression of plasminogen activators was found in
VCK tissues compared to normal conjunctiva. By
immunocytochemistry, eosinophils and neutrophils
showed either intra-cytoplasmic or membrane uPA
positive staining. Increased fibrinolytic expression
and imbalance between plasminogen activators and
PAI-1 may be involved in the pathogenesis of severe
allergic conjunctivitis.
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PO-053
ASYMMETRIC DIMETHYL ARGININE (ADMA), HOMOCYSTEINE
AND SEMICARBAZIDE-SENSITIVE AMINE OXIDASE ACTIVITY
(SSAO): NEW MARKERS OF OXIDATIVE STRESS IN ACUTE
CORONARY SYNDROMES
Marcucci R, Raimondi L,* Sofi F, Baldi M,
Giuliani M, Vecchio S, Cellai AP,# Casini A°,
Mugelli A,* Surrenti C,° Abbate R, Gensini GF
Dipartimento Area Critica Medico Chirurgica; *
Dipartimento di Farmacologia; ° Dipartimento di
Fisiopatologia Clinica; #Dipartimento Cardiologico e
dei vasi, Azienda Ospedaliero-Universitaria Careggi,
Florence, Italy
High levels of Homocysteine (Hcy) are a wellestablished risk factor for atherosclerotic disease.
One of the mechanism evoked to support its pathogenetic role in atherosclerosis is the induction of an
oxidative stress, but in vivo data are lacking. Ex-vivo
reports documented an inhibitory effect of high levels of Hcy on the enzyme dymethyl arginine dymethylaminohydrolysis (DDAH) which converts the
Asymmetric dimethyl arginine (ADMA) in citrullin.
Elevated levels of ADMA, the most potent endogenous inhibitor of the nitric oxide synthase activity,
are markers of endothelial dysfunction and are found
elevated in patients with atherosclerosis. The semicarbazide-sensitive amine oxidase (SSAO) is a tissue-bound amine oxidase activity with adhesion
properties highly expressed in the vasculature. For
unknown reasons in the metabolic syndrome and in
cardiovascular diseases, elevated levels are found but
their pathological significance remains to establish.
One hypothesis is that this enzymatic activity participate in generating endothelial dysfunction
through the production of cytotoxic aldehydes and
hydrogen peroxide. The aim of this study was to evaluate Hcy and ADMA levels and SSAO activity in
patients with acute coronary syndromes (ACS). 75
patients (age 62.6; 11.6; 70 M/5 F) with ACS (51 AMI,
24 UA) referred to the Cardiologic Care Unit of the
University of Florence and 75 controls (age 61; 9.8;
69 M/6 F) were enrolled. SSAO activity, ADMA and
Hcy levels were significantly higher in patients than
in controls (31.6;4.6 pmol/mg/h vs 0-2 pmol/mg/h;
1851.58;254.65 pmol/mL vs 520; 360 pmol/mL and
22.7;18.4 µmol/L vs 12.3;10.5 µmol/L). SSAO activity significantly correlated with Hcy (r=0.57; p =
0.001) and Hcy levels significantly correlated with
ADMA (r=0.49; p<0.005). In addition, ADMA positively correlated with the extension of necrosis in
AMI patients (r=0.46; p<0.05). This is the first invivo demonstration that Hcy significantly correlates
with ADMA levels in ACS, supporting previous exvivo data. Furthermore, we found another possible
factor which might play a role in the oxidative stress
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generated by hyperhomocysteinemia. The pathways
by which ADMA and SSAO are involved in the oxidative damage caused by hyperHcy seem to be independent.
This work was supported by a grant from Ministero
della Salute

PO-054
CHRONIC ENDOTHELIAL CELL DAMAGE/PROLIFERATION AND
INCREASED NEOANGIOGENESIS BY ENDOTHELIAL GROWTH
FACTOR (VEGF), PLATELET-DERIVED GROWTH FACTOR (PDGF)
AND INTERLEUKIN-6 (IL-6) SERUM ABNORMAL RELEASE IN
SICKLE CELL DISEASE
Musso R, Cultrera D,* Chiarenza A,* Meo A,**
Burgio N, Cipolla N, D'arpa S, Giustolisi R*
Haemophilia and Thrombosis Reference Regional
Center; *Institute of Hematology, University of
Catania; **Department of Pediatrics, University
of Messina, Italy
Abnormal circulating endothelial cells (EC)(Samuel
O Sowemino-Coker et al. American J Hematology 31;
1989), as well as vascular endothelium chronic damage with abnormal cytokines release (Musso R. et al.
6th Intern. Conference on Thalassemia and Haemoglobinopathies, Malta, 1997) have previously been
reported in sickle cell disease (SCD). We here report
that vascular endothelial growth factor (VEGF), the
most important growth and survival factor for
endothelium and platelet EC mitogen, is increased in
SCD, thus suggesting an important role in the regulation of the vasculogenesis. We further carry evidence that human platelet derived growth factor AB
(PDGF), the major mitogenic factor, is also raised in
the serum of SCD patients. 18 SCD patients (10
females and 8 males, age ranging 22-59 yrs,
&#946;+ thalassemia/S trait, 7 previously splenectomized, without renal nor liver dysfunctions), both
in steady state and during painful episodes (n=19)
were studied. 15 healthy subjects, sex and age comparable, served as controls. Human VEGF by ELISA
method (R&D Systems, Italy) in conjunction with
vWF (ELISA procedure, Dade Behring Institute, Italy)
as index of EC function and human PDGF-FAB (ELISA,
R&D Systems, Italy), as indicator of platelet release
and of chemotaxis for neutrophils and fibroblast in
conjunction with Interleukin-6 (IL-6) (ELISA, R&D
Systems, Italy) were assayed. Our results are below
reported (see Table below). Our data showed that
increased VEGF circulating levels are present in SCD
also in the steady state. Human PDGF-FAB, vWF and
D-dimer were parallely elevated. Among the several
effects induced by VEGF, it is reported that this
cytokine increases micro-vascular permeability,
vasodilatation, EC proliferation and cell migration,

abnormal platelet release with elevated platelet
count and influences the neo-angiogenesis and vasculogenesis. VEGF also promotes extravasation of
plasma fibrinogen, leading to fibrin deposition and
promotes the migration of macrophages and fibroblasts and EC proliferation. By considering that abnormal plasma levels of vWF and PDGF with elevated
circulating D-dimer as index of thrombin activation
and fibrin deposition in vivo, in conjunction with
raised amounts of IL-6, well known cytokine-mediator of coagulation process, were present in SCD
patients, we suggest that this observation strongly
confirms their proneness to constantly increased
thrombogenic risk.

VEGF
pg/mL

vWF
%

PDGF-FAB
pg/mL

D-dimer
pg/mL

IL-6
pg/mL

Patients ss pc ss pc
ss pc ss pc
ss
pc
n=18 70± 97± 115± 285± 23± 58± 485± 641± 33± 49.6±
13.9* 4.3** 38* 69** 7.1* 2** 69* 93** 21.7* 30.3**
Controls
n=15 57±7.1

95±18

13.6±6.4

210±80

22±9.4

PO-055
CHANGES IN COAGULATION VARIABLES FOLLOWING A
6-MO R-HGH REPLACEMENT IN GROWTH HORMONE DEFICIENT
ADULTS
Valle D,1 Cirillo F,2 Merola B,3 Beck-Peccoz P,4
Attanasio AF,1 Lombardi G,3 Di Minno G,2,5 on
behalf of Eli-Lilly B9 REWGDED Italian Study Group
1Eli Lilly, Florence, Italy, 2Department of Clinical and
Experimental Medicine, “Federico II” University,
Naples, Italy; 3Department of Endocrinology,
University of Naples; University of Milan; 4Institute
of Endocrine Sciences, Ospedale Maggiore IRCCS,
and 5laboratory of Thrombosis and haemostasis,
Ospedale “Casa sollievo della Sofferenza” IRCCS,
S. Giovanni Rotondo, Italy
In the frame of a large multicenter, international
study, in a subset of 71 patients (28F, 43M) with
growth hormone deficiency randomized to receive
two different recombinant human GH (r-HGH) regimens (low dose, n=37, age:42.4±16.2 yr; BMI:
26.7±5.3 Kg/m2), 3 µg/Kg/d for three mo followed by
6 µg/Kg/d; (high dose, n=34, age:38.3±15.7 yr; BMI:
26.7±4.9 Kg/m2) 6 µg/Kg/day for three mo followed
by 12 µg/Kg/d, we have measured changes in fibrinogen, PAI-1 activity, t-PA antigen, protein C, and protein S levels. Patients were on thyroid, adrenal and
haematologica vol. 89(suppl. n. 8):september 2004
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gonadal hormone replacement therapy. Coagulation
parameters were measured at baseline and after 6
mo-treatment. In all patients, baseline fibrinogen
concentrations were in the upper normal levels (200400 mg/dL) and significantly correlated (r=0.32,
p<0.004) with age. Regardless of the dose, fibrinogen
levels did not change after 6-mo treatment
(297.00±73.43 vs. 299.92± 74.66, p=0.60) when the
data were analyzed as a whole, while a significant
reduction was seen when only patients >65 were considered (n=11; 347.00±83.896 vs. 315.00±74.59,
p=0.024). No change was seen in PAI-1 and TPA
throughout the 6-mo treatment and the baseline concentrations correlated with age (r=0.30,p<0.01 and
r=0.50, p<0.0001 respectively). In patients >65 years,
PAI-1 activity decreased from 25.08±24.68 U/mL to
15.52±8.44 U/mL (p=0.038), and t-PA values from
8.98±5.06 mU/mL to 5.40±2.41 mU/mL (p=0.019),
following 6-mo treatment. Regardless of age, protein
C levels were significantly reduced by the high dose
regimen (94.0±23.0% vs. 81.0±20.3%, p<0.02), while
protein S was not affected at all. In conclusion,
regardless of the dose, a significant reduction of fibrinogen, PAI-1 and t-PA occurs in patients >65, while,
regardless of age, protein C is significantly reduced in
patients taking the higher r-HGH dose. While the former changes may help understand the vascular protection by r-HGH, the dose effect seen on Protein C
suggests that overtreatment of GHD-patients may
have undesired effects.

PO-056
INHERITED AND ACQUIRED THROMBOPHILIC RISK FACTORS
IN ATHEROSCLEROTIC DISEASE
Marcucci R, Sofi F, Gori AM, Brogi D,
Alessandrello Liotta A,# Coppo M, Comeglio M,#
Lombardi A, Margheri M,# Prisco D, Abbate R,
Gensini GF
Dipartimento Area Critica Medico Chirurgica;
#Dipartimento CArdiologico e dei vasi; Azienda
Ospedaliero-Universitaria Careggi, Florence
Thrombophilia has been investigated in different
atherosclerotic localization, but its role has not yet
been defined. Aim of our study was to evaluate the
weight of the most common inherited and acquired
thrombophilic risk factors – factor V Leiden, prothrombin polymorphism, homocysteine (Hcy) and
lipoprotein (a)(Lp(a)) – in a large cohort of Italian
patients with different clinical manifestation of atherosclerotic disease. We studied 1,014 patients with
coronary artery disease (CAD) (group 1) (724 M/272
F; age: 65;11.8 yrs), 615 patients with severe carotid
atherosclerosis undergone a carotid endarterectomy
(group 2) (410 M/205 F; age: 72;12.1 yrs) and 280
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patients with peripheral artery disease (PAD) (group
3) (216 M/64 F; age: 68.5;9.4 yrs). Prothrombin polymorphism showed a different prevalence in the three
groups investigated with a significant higher prevalence in group 2 and 3 than in group 1 (4.7% and
5.4% vs 3.1%), whereas the prevalence of FV Leiden
was similar (group 1: 3.1%; group 2: 3.3%; group 3:
2.4%). Totally, high levels of Hcy and Lp(a) were present in about 30% of patients (group 1: 30.3% and
39.3%; group 2: 29.4% and 36.4% and group 3:
32.8% and 34.1%). At the multivariate analysis
adjusted for age, sex and the classical cardiovascular risk factors independent risk factors for CAD were
high levels of Hcy (OR= 7.2 (4.4-11.8), p<0.000) and
Lp(a) (OR= 2.1 (1.4-3.0), p<0.000). Independent risk
factors for PAD were: high levels of Hcy (OR= 14.4
(6.5-31.8), p<0.000) and Lp(a) (OR= 3.8 (1.9-7.5),
p<0.000) and heterozygosity for prothrombin polymorphism (OR= 9.4 (2.0-44.1), p<0.005). In patients
with severe carotid atherosclerosis, in addition to
hyperhomocysteinemia (OR= 11.02 (5.3-22.9),
p<0.000) and high levels of Lp(a) (OR= 3.16 (1.935.17), p<0.000), prothrombin polymorphism was an
independent risk factor only in the subgroup of men.
In conclusion, our data on a total number of 1,355
Italian patients with atherosclerotic disease, demonstrate that hyperHcy and high levels of Lp(a) are
common risk factors for atherosclerosis, with no differences in the different manifestation of the disease. Prothrombin polymorphism is an independent
risk factor in patients with PAD and severe carotid
atherosclerosis, whereas it does not play a role as
risk factor in coronary artery disease.

PO-057
PORINS FROM SALMONELLA TYPHIMURIUM ACCELERATE
HUMAN BLOOD COAGULATION IN VITRO BY SELECTIVE
STIMULATION OF THROMBIN ACTIVITY: IMPLICATIONS IN
SEPTIC SHOCK DIC PATHOGENESIS
Di Micco P,1 Metafora S,2 Colonna G,3
Tufano MA,4 Niglio A,1 Di Micco G,1
1IV Divisione di Medicina Interna e Patologie
Epato-bilio-metaboliche Avanzate, Seconda
Università di Napoli, Napoli; 2Istituto Internazionale
di Genetica e Biofisica del CNR, Area di Ricerca del
CNR, via Catellino 111, Napoli; 3Centro di Ricerche
Interdipartimentale di Scienze Computazionali e
Biotecnologiche (CRISCEB), Seconda Università di
Napoli, Napoli; 4Istituto di Microbiologia, Seconda
Università di Napoli, Napoli; 5Biochimica Clinica,
Facoltà si Scienze, Università del Sannio, Benevento
Background. The outer membrane of the Gramnegative bacteria is a lipid bilayer containing phospholipids in the internal layer and lipopolysaccharides (LPS) in the external leaflet. Embedded in this
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mebrane there are also several classes of porin,
which control cell permeability by forning crossmembrane channels. Because responses to the blood
invasion of Gram negative bacteria include also disseminated intravascular coagulation (DIC) and septic shock, we studieid the role of porins from
Samonella Typhimurium on human blood coagulation in vitro. Materials and Methods. Porins were
purified to homogeneity from Salmonella typhimurium SH5014 (from the collection of the Istituto di
Microbiologia, Seconda Università di Napoli) according to the method of Nurminen as described by
Tufano et al; Blood from ten young non-smokers
subjects was obtained in order to have platelet free
plasma and blood serum. Beside PT, aPTT, CT of recalcifed plasma (RT), serum residual prothrombin test
(SRPT), AT III serum and plasma levels, serum TAT we
analysed in vitro effects of porins and/or AT III on a
simplified coagulation system and thrombin esterase
activity was observed using Cromozyn. Results. The
presence of porins did not modify PT, aPTT, SRPT,
plasma and serum AT III levels, plasma and serum
TAT concentrations, while markedly modified CT and
thrombin esterase activity as showed in the Table
below.

Nothing
Porin (0.15 µM)
LPS (0.15 µM)
AT III (1.50 µM)
Porin + AT III

Thrombin cromozym A 405

Proteolysis %

0.050±0.002
0.086±0.005
0.048±0.003
0.005±0.001
0.142±0.03

0
+ 72
0
− 90
+ 184

Discussion. Using appropriate experiments we
obtained data showing the main target of porin-procoagulant effect. Moreover a possible binding of
porin directly to thrombin may be suggested also in
vivo on the basis of data we reported; so, the implications of these findings in pathogenesis of the DIC
occurring during the Gram negative sepsis should be
hypothised and might explain also the poor results
obtained on DIC. septic shock from therapy of based
on anti-LPS antibodies.
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NUTRITON & VASCULAR RISK
PO-058
HEMOSTATIC EFFECTS OF DIETS CONTAINING OLIVE
OIL OR SOY OIL IN HYPERTENSIVE PATIENTS
Trifiletti A, Scamardi R, Lasco A, Pizzoleo MA,
Morabito N, Atterritano M, Gaudio A, Sottile L,
Frisina N
Department of Internal Medicine, University of
Messina, Italy
The influence of dietary fat on blood pressure and
on the hemostatic system has been investigated in
several studies. We evaluated, in the present study, the
effects of two diets, one rich in monounsaturated fatty acids(MUFA) and the other rich in polyunsaturated fatty acids(PUFA), on hemostatic parameters and
blood pressure levels of hypertensive patients. Fortyfour hypertensive patients with objective organic
change were assigned randomly to extra-virgin olive
oil(MUFA) or soy oil(PUFA) diet for 3 months. At baseline and after 3 months blood pressure, body mass
index(BMI), plasma levels of cholesterol, trygglicerides, tissue-type plasminogen activator(t-PA),
plasminogen activator inhibitor(PAI-1), D-dimer(DD)
and prothrombin fragment 1+2(F1+2) were evaluated. xAfter diet in each grup there were no significant
differences in change of systolic blood pressure, BMI,
total cholesterol, tryglicerides and DD. With both diets
a significant reduction of diastolic blood pressure, tPA, PAI-1 and F1+2 was found. xMoreover Pai-1 and
F1+2 were significantly lower at the end of the MUFA
diet compared with the PUFA diet. In conclusion, our
finding seems indicate that, in hypertensive patients,
dietary reduction in saturated fat using extra- virgin
olive oil affects diastolic blood pressure and hemostatic system, significantly decreasing some important hemostatic parameters.

PO-059
POLYUNSATURATED OMEGA-3 FATTY ACIDS REDUCE THE
PLASMA LEVELS OF N-EPSILON-(CARBOXYMETHYL) LYSINE
ADDUCTS OF PROTEINS IN PATIENTS WITH MYOCARDIAL
INFARCTION
Basta G,* Del Turco S,* Lazzerini G,* Papa A,*
Schmidt EB,# Christensen JH,§ De Caterina R*°
*CNR Institute of Clinical Physiology, Pisa, Italy;
#Department of Preventive Cardiology and

haematologica vol. 89(suppl. n. 8):september 2004

124

Posters

§Department of Nephrology, Aalborg Hospital, Århus
University, Denmark; °"G. d'Annunzio" University,
Chieti, Italy

(Carboxymethyl)lysine (CML), an advanced glycation end product formed on proteins by combined
nonenzymatic reactions of glycation and oxidation
(glycoxidation), may be considered a marker of
oxidative stress as well as a risk factor for atherosclerosis and diabetes, and is produced in conditions
of inflammation. Since several studies have indicated that n-3 polyunsaturated fatty acids (PUFA) have
protective effects on cardiovascular disease, we
investigated the effect of dietary n-3 PUFA on plasma levels of CML in survivors of myocardial infarction Forty patients (none diabetic) were randomly
allocated to receive either 5.2 g of n-3 PUFA daily
(n=20 patients, 65.4±5.48 years) or olive oil (n=20
controls 61±8 years) for 12 weeks. CML plasma levels were analysed by a specifically developed ELISA
before and after n-3 PUFA supplementation. Results.
Baseline plasma CML concentrations were significantly higher in the patient group vs control group
10.18 (4.40-43.12)g/mL (median 10-90 percentiles)
vs 6.08 (1.76-22.60) g/mL; p=0.027). The plasma levels of CML were significantly decreased in the patient
group following to PUFA supplementation (from
10.18 to 5.57 g/mL; p=0.04) but not in the group
that received olive oil (from 6.08 to 4.26 g/mL
p=0.11). Further, in the control group decreased total
cholesterol (p<0.05) and LDL cholesterol (p<0.05),
whereas in the patient group decreased the plasma
levels of creatinine (p<0.05) and triglycerides
(p<0.001). In the patient group, CML plasma levels
was inversely correlated with triglycerides (p<0.01)
but after PUFA supplementation it did not correlate
more. These data indicate that circulating CML levels may be affected by dietary fatty acid intake, suggesting the in vivo occurrence of an anti-inflammatory effect of n-3 PUFA supplementation.

PO-060
VITAMIN E STIMULATES PROLIFERATION AND MIGRATION
OF HUMAN ENDOTHELIAL CELLS
Navarra T, Del Turco S, Lazzerini G, Battaglia D,
Zampolli A, Basta G
CNR Institute of Clinical Physiology, Pisa, Italy
Atherosclerosis and restenosis after vascular injury
are both characterized by endothelial dysfunction,
apoptosis and neointimal formation. Because reendothelialization may play a pivotal role for plaque
stabilization and for preventing restenosis, we investigate the effect of physiological concentrations of
vitamin E (α-tocopherol) on endothelial cell prolifhaematologica vol. 89(suppl. n. 8):september 2004

eration and migration. Human umbilical endothelial
cells (HUVEC) have been pretreated for 72 h with
vitamin E at 10-20-40 µmo/L and assayed for proliferation and for migration in absence/presence of
stimulation with 50 nmol/L of phorbol myristate
acetate (PMA) and 100 ng/mL of epidermal growth
factor (EGF) respectively. HUVEC proliferation was
determined by DNA-synthesis measuring 5-bromo2-deoxyuridine (BrdU) incorporation into the cell
DNA and also by assessing protein synthesis measuring the constitutive antigen E 1/1 by a cell surface enzyme immunoassay. Vitamin E induced a significant dose-dependent increase in BrdU incorporation (p< 0.01) alone or in the presence of PMA (p<
0.001) and a parallel increase in protein synthesis. As
determined by a scratched wound assay, cell migration was significantly increased after treatment with
vitamin E alone or in combination with EGF (p<0.01).
Electrophoretic mobility shift revealed that vitamin
E increased the binding of the transcription factor
activator protein-1 (AP-1) to the vascular endothelial growth factor (VEGF) promoter, suggesting an
upregulation of the endothelial cell mitogen VEGF
expression as a mechanism of cell proliferation and
migration induced by vitamin E. Vitamin E induces
endothelial cell proliferation and migration. Thus,
vitamin E exert antiatherogenic effects inducing
endothelial cell growth, probably through the upregulation of the VEGF expression.

PO-061
CARDIOVASCULAR RISK FACTORS IN PATIENTS WITH SEVERE
CHRONIC RENAL FAILURE : THE ROLE OF DIETARY TREATMENT
Bergesio F, Monzani G,* Guasparini A, Ciuti R,§
Gallucci M,^ Cristofano C,§ Cupisti A,° Barsotti G,
Marcucci R,# Abbate R,# Bandini S, Gallo M,
Tosi PL,* Salvadori M
Renal Unit, AOU Careggi, Florence;* Renal Unit,
Ospedale Torregalli, Florence; #Dipartimento Area
Critica Meico-Chirurgica, AOU Careggi, Florence;
§Chimica Clinica, AOU Careggi, Florence;
°Renal Unit, Ospedale di Galatina
Increased lipoprotein abnormalities and oxidized
LDL (OxLDL) are often observed in uremia and are
reported to play a central role in the development of
cardiovascular disease(CVD). Vegan diet (VD), known
for its better lipoprotein profile and antioxidant vitamins content, would protect against CVD. Aim of
the study was to investigate the influence of VD supplemented with EAA and chetoanalogues on both
traditional and non traditional cardiovascular risk
factors (CVRF). 29 patients (18 M, 11 F) aged 55 yrs(
range 29-79 yrs) with advanced chronic renal failure (median sCr:5.6mg/dl) on very low protein veg-
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etarian diet (0.3 g/kg/day) supplemented with a mixture of essential amino acids and ketoacids (VSD)
were investigated for lipids and apolipoprotein parameters (traditional CVRF) as well as for oxidative
stress (oxidized LDL, antibodies against OxLDL and
thiobarbituric acid reactive substances -TBARS-),
total Homocysteine, Lipoprotein (a), Albumin and
CRP (Non traditional CVRF) including vitamins A, E,
B12 and folic acid. And they were compared with 31
patients (20 M, 11 F) aged 65 yrs (range 29-82 yrs)
on conventional low protein diet (CLPD: 0.6 g/kg/day)
with a similar renal function (median sCr: 5.2 mg/dL).
Patients on VSD showed increased HDL-Cholesterol
levels with a significant reduction of LDL-Cholesterol and an increased apoA1/apoB ratio. Among non
traditional CVRF, a mild but significant reduction of
OxLDL (p<.05) with lower TBARS concentrations
(p<.01) and a significant reduction of total homocysteine, Lp(a) and CRP levels were also observed in
this group. Vitamin E and A levels were not different
between the two groups while vitamin B12 and folic
acid levels resulted markedly increased in patients on
VSD. OxLDL significantly correlated with total and
LDL cholesterol, triglycerides and Apo B in CLPD but
not in VSD patients. In addition, patients on CLPD
also showed a significant relationship between urea
and CRP. During a stepwise multivariate analysis
adjusting for age and gender, only urea (p<.001)
remained associated with CRP >0.3 mg/dL. These
results indicate a better lipoprotein profile in patients
on VSD including non traditional CVRF. In particular
these patients display a reduced oxidative stress with
a reduced acute phase response (CRP) as compared
to patients on CLPD. Urea, significantly different
between the two groups, seems to be the major factor accounting for the differences observed in CRP
levels. Our findings suggest that VSD may exert a
beneficial effect on the development of cardiovascular disease in ESRD.
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is significantly diminished in siderobalstic cell anemia, in diabetic neurophaty, in renal insufficiency
and deficiency of PLP has also been associated with
immunological changes observed in patients infected with HIV. Few procedures have been developed for
direct measurement of PLP and few comparative
reports are available. In this study, we compared
three assay: A) vitamin B6 HPLC (Immunodiagnostik,
Bensheim, Germany); B) vitamin B6 3H-REA (Bühlmann Laboratories AG, Allschwil, Switzerland); and
C) a home-made radioenzymatic assay (REA) based
on the selective extraction of [3H]tyramine and its
subsequent quantification by liquid scintillation
counting after the decarboxylation of high-specificactivity [3H]tyrosine by tyrosine apodecarboxylase
enzyme. At variance with the home-made method,
the Bühlmann assay does not include a deproteinization step. Intra- and inter-assay imprecision
(CV) of the three methods ranged from 4.6% to 9.6%.
The study was performed on plasma samples collected in sodium citrate from 99 donors (age range:
30-60 yr), including healthy subjects (n =40) and
patients with (n = 15) or without (n =44) vitamin B6
supplementation. Medians and (ranges) were: 34.5
(4.0-415), 37.9 (1.0-508) and 31.0 (1.0-660) nmol/L,
for the HPLC, Bühlmann and home-made procedures,
respectively. PLP levels were similar with the two
commercial procedures and significantly higher
(p<0.0001) than those recorded with the homemade method. Correlation coefficients between
methods ranged form 0.948 to 0.979. Agreement
among the three methods was evaluated in samples
from subjects not receiving vitamin B6 supplementation (n = 84). Limits of agreement ranged from
–80% to 350%. Thus, despite comparable average
values, comparability of PLP levels with the different
assays was very poor. Standardization of PLP assays
is urgently needed.

PO-062
DETERMINATION OF HUMAN PLASMA PYRIDOXAL
5-PHOSPHATE (VITAMIN B6): EVALUATION OF THREE
DIFFERENT METHODS
Mazzola G, Fermo I,* Sampietro F, D'Angelo A
Coagulation Service and Thrombosis Reserch Unit;
*Laboratory of Chromatografic and Separative
Techniques; IRCCS H S. Raffaele, Milan, Italy
Vitamin B6, measured as pyridoxal 5-phosphate
(PLP), is a co-enzyme in the trans-sulfuration pathway of homocysteine metabolism. Since depletion
of PLP has been suggested as an independent risk
factor for cardiovascular disease, PLP is frequently
measured to guide patient care. Moreover vitamin B6

haematologica vol. 89(suppl. n. 8):september 2004

126

Posters

Posters

WOMEN'S HEALTH ISSUES
IN THROMBOSIS & HEMOSTASIS

PO-063
RISK OF DEEP VEIN THROMBOSIS: INTERACTION BETWEEN
COAGULATION FACTOR IX AND XI LEVELS AND ORAL
CONTRACEPTIVE USE
Cini M, Legnani C, Frascaro M, Lo Manto G, Oca G,
Poggi M, Palareti G
Dept. Angiology & Blood Coagulation “Marino
Golinelli”, University Hospital S.Orsola-Malpighi,
Bologna, Italy
High Factor IX (FIX) and Factor XI (FXI) levels are
associated with an increased risk of venous thromboembolism (VTE); it has also been suggested that
oral contraceptive (OC) use, in women with high FIX
or FXI levels, may further increase the VTE risk. We
measured FIX and FXI levels by clotting assays in 173
women who suffered from VTE in reproductive age
and in 456 healthy women. In both groups subjects
were excluded in case of: Antithrombin, Protein C or
Protein S deficiency, Factor V Leiden or G20210A prothrombin mutation, Lupus Anticoagulant phenomenon (LAC). FIX and FXI levels were stratified into
deciles; the ORs for FIX and FXI levels above the 90th
percentile (adjusted for age, levels of fibrinogen, Factor II, V, VIII, XII, and Factor XI or IX for Factor IX or
Factor XI, respectively) were 3.86 (95%CI: 1.1812.59) and 8.93 (95%CI: 2.48-32.12), respectively.
Between all circumstantial triggering risk factors for
VTE, OC use was the most frequent. Among the
patients, 84 (57.9%) used OCs at the time of VTE.
Among the controls, the 168 women who had used
OCs for at least 6 months in the two years before
presentation but had stopped the treatment at least
3 months before the time of blood sampling were
considered as OC users. The risk for VTE associated
with OC use was 2.36 (95% CI: 1.61-3.45). The VTE
risk for women using OCs with FIX or FXI levels above
90th percentile was 2.98 (95% CI: 0.41-21.59) and
26.11 (95% CI: 2.99-227.83), respectively. In conclusion, high levels of FIX or FXI significantly increase
the risk for VTE. Our data suggest that FXI may constitute a strong risk factor for VTE and that the joint
presence of elevated FXI levels and OC use has a
super additive effect on the risk of VTE.
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PO-064
THROMBOPHILIA IN WOMEN WITH UNEXPLAINED FETAL
LOSSES
Bonifacio G, Grimaudo S, Malato A, Anastasio R,
Siragusa S
Cattedra di Ematologia, Azienda Ospedaliera
Universitaria Policlinico di Palermo, Italy
Background. Recent investigations highlight the
potential role of thrombophilia for determining fetal
loss. However, the results so far published furnish
discordant results. The purpose of this study was to
investigate the possible role of inherited and
acquired thrombophilia in women with unexplained
abortions and intrauterine fetal death. Methods: We
studied 49 women with a first episode of unexplained late fetal loss (fetal death after 20 weeks or
more of gestation) and 48 women who had had one
or more normal pregnancies and no late fetal losses. All the women were tested for the common tests
for acquired and congenital thrombophilia. RESULTS.
The results are shown in the table.
Patients

Controls

Odds Ratio
p
(95% Confidence Intervals) value

No. of patients
49
48
Mean age, y.
28.6±7.4 27.8±7.8
Thrombophilia
LAC
30%
2.1%
Others (Protein C and S, AT, A-PCR) 4.2%
0%
FV Leiden
12.2%
4.2%
FII mutation
16.3%
6.3%
MTHFR C677T
49%
35.4%
MTHFR A1298C
34.5%
37.5%
Combined defects
32.7%
4.2%
Fasting homocysteine levels 14.8+14.5 9.8+7.5
(mean+SD in µmoles per liter)
PML homocysteine levels
34.2+16.5 11.5+6.4
(mean+SD in µmoles per liter)

n.s.
n.s.
4.9 (1.7-8.19)

<0.04

2.9 (1.1-4.7)
2.6 (1.2-4.0)
1.4 (0.6-2.0)
0.9 (0.2-1.6)
7.8 (2.2-13.4)

< 0.04
< 0.04
n.s.
n.s.
< 0.05
< 0.05
< 0.05

The presence of LAC, Factor V Leiden, Factor II
mutation, combined defect and hyperhomocisteine
levels (fasting and post-methionine loading) determined an increased risk of fetal loss in cases when
compared to controls; this was statistically significant. In contrast, the prevalence of the two MTHFR
genes (A1298C and C677T) were not different among
patients and controls. Conclusions: The presence of
acquired and congenital thrombophilic factors is
associated with an approximate tripling of the risk of
late fetal loss. The significant high prevalence of biologic causes in patients with late fetal loss suggests
that a study of thrombophilia should be carried out.
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PO-065
RISK OF RECURRENT VENOUS THROMBOEMBOLISM DURING
PREGNANCY AND PUERPERIUM
Rossi E, Za T, D'Orazio A, Leone G, De Stefano V
Institute of Hematology, Catholic University, Rome,
Italy
The opportunity of administering antithrombotic
prophylaxis to pregnant women with previous history of venous thromboembolism (VTE) has been debated (N Engl J Med 2000;343:1439). We studied a retrospective cohort of 483 women with a first previous VTE occurred during fertile age (15 to 45 years)
and referred to our Thrombosis Center for laboratory evaluation. The previous clinical history was taken at the admission blinded to the laboratory results.
The median age at the first thrombotic event was 31
years. All the events were objectively diagnosed.
Women were stratified according to the triggering
circumstances of the first event: 167 had first VTE
during pregnancy and puerperium (PP), 91 during
oral contraceptive (OC) use, 112 during transient risk
circumstances (surgery, trauma, bed rest) (TR), and
113 spontaneously with no recognizable risk factor
(SP). The rate of recurrent VTE was 34.5% in the SP
group (3.5% of recurrences associated with pregnancy-puerperium), 35.3% in the PP group (32.2% of
recurrences associated with pregnancy-puerperium),
19.7% in the OC group (11.1% of recurrences associated with pregnancy-puerperium), and 30.3% in
the TR group (5.9% of recurrences associated with
pregnancy-puerperium). After the first VTE 99
women completed 168 pregnancies (in 27 cases
receiving heparin prophylaxis and in 2 cases receiving aspirine); out of the 139 pregnancies not prophylaxed, 52 occurred in 36 women with thrombophilia. Eleven pregnancies (9.6% of deliveries) and
16 post-partum periods (14.0% of deliveries) without prophylaxis were complicated by VTE, 12 of them
in women with inherited thrombophilia. (FVL=10,
PS=1, PT 20210A=1); 19 of the recurrent events
(70.3%) occurred among women of the PP group.
Among the women of the PP group the VTE rate in
the subsequent unprophylaxed pregnancies (n=64)
was 10.9% antepartum and 18.7%, postpartum),
with a relative risk (RR) 2.8-fold increased (95% CI
1.3-5.9) in comparison with the women of the other groups (n pregnancies=75). The women of the PP
group without any known thrombophilic trait
(n=112) had during subsequent unprophylaxed pregnancies (n=46) a 10.9% VTE rate antepartum and
17.4% postpartum; women with previous spontaneous VTE and/or inherited thrombophilia with previous VTE, both conditions suggesting prophylaxis
during pregnancy and puerperium, showed a risk
quite similar (n pregnancies=53, 11.3% VTE rate
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antepartum and 13.2% postpartum, RR 1.1, 95% CI
0.6-2.2). The postpartum VTE rate was 9.5% among
the women of the OC group (n pregnancies=21) and
8.7% among the women of the TF group (n pregnancies= 23); no VTE occurred antepartum in such
latter groups. In conclusion the risk of recurrence
among pregnant women with previous VTE occurred
during pregnancy and puerperium is not negligible,
irrespective of the presence of inherited thrombophilia. Prophylaxis is warranted through all the
pregnancy as well as puerperium.

PO-066
THROMBOEMBOLISM IN PREGNANCY AND PUERPERIUM:
RISK FACTORS AND TREATMENT IN GROUP OF 94 PATIENTS
Donvito V, Maina A, Arrotta M, Cicogna L,
Di Prima S
Servizio di Medicina Interna. Azienda Ospedaliera
OIRM-Sant' Anna, Turin, Italy
Objectives. We retrospectively rewiewed a group of
94 patients with pulmonary embolism (PE) or deep
venous thrombosis (DVT) that occurred during gestation or after delivery to evaluate risk factors and efficacy/safety of the conventional treatment. Cases. We
treated and followed-up 94 patients from 1994 until
April 2004: 59 of them had thromboembolism during
their pregnancy; the others 35 events occurred in the
post-partum period. Venous thromboembolism (VTE)
occurred with similar frequency in each of the three
trimesters: 35% in the first, 38% in the second and
25% in the third trimester.Pulmonary embolism was
more frequent after delivery than during pregnancy
(42% vs 22%). The risk of VTE in puerperium was
found to be related to the route of delivery: 30/35
occurred after caesarean section.We have carried out
thrombophilia screening in 70 out of 94 patients (from
1997 to 2004). Acquired or inherited thrombophilia
was found in 24 patients (34%). Treatment. All the
patients were treated with UF Heparin until 1998,
than with subcutaneous low molecular weight
heparin (LMWH) after 1998. They continued the treatment from the time of diagnosis until delivery. In the
post-partum period they continued heparin or
switched to coumarin for at least six weeks. Caval filter was positioned in two patients: one because of
relapse of pulmonary embolism despite heparin treatment. The other one because of DVT onset near the
time of delivery. We didn’t find any heparin-inducedthrombocitopenia (HIT). One patient complained of
lumbar bone pain and was found to have a significant
reduction in bone density. No vertebral fractures were
detected. Four patients had bleeding complication
after delivery and two of them required blood transfusion. Bleeding complications were not related to
haematologica vol. 89(suppl. n. 8):september 2004
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excess of the anticoagulation effect. No heparinrelated fetal complications occurred. Conclusions.
Pregnancy-related VTE occur evenly throughout gestation and peak in post-partum period, mostly in
patient delivered by caesarean section. Inherited or
acquired thrombophilia is detected in about one third
of the cases. LMWH is the treatment of choice in
pregnant women. Careful evaluation is needed in
post-partum period.

PO-067
RISK OF VENOUS THROMBOEMBOLISM AMONG WOMEN
WITH A PREVIOUS HISTORY OF OBSTETRIC COMPLICATIONS

occurred during pregnancy and puerperium (14 cases in the groups A + B, 7 cases in the group C). Overall, 174 pregnancies (of 1002) were completed by
the women of the groups A + B, and 314 pregnancies (of 425) were completed by the women of the
group C. The VTE rate was estimated 4.6% antepartum and 3.4% postpartum among the women with
fetal losses; the VTE rate among women with
preeclampsia was 0.6% antepartum and 1.6% postpartum. Therefore it can be suggested a higher risk
of VTE during subsequent pregnancies among
women with a history of obstetric complications;
underestimation of such risk could depend on the
low rate of pregnancy completion.

De Stefano V, Rossi E, Ferrazzani S,* De Carolis S,*
Za T, D'Orazio A, Caruso A,* Leone G
Institute of Hematology and *Department of
Obstetrics and Gynecology, Catholic University,
Rome, Italy

PO-068
D-DIMER AS FIRST MARKER OF THROMBOPHILIA IN WOMEN
AFFECTED BY UNEXPLAINED PRIMARY OR SECONDARY
INFERTILIY

Inherited thrombophilia and antiphospholipid antibodies (aPL) are established risk factors for venous
thromboembolism (VTE); they are recognized also as
risk factors for obstetric complications (preeclampsia, recurrent miscarriage, intrauterine fetal death).
Occlusive changes of placental vessels leading to
underperfusion are hypothesized as the link between
thrombophilia and obstetric complications. Yet the
risk for VTE or obstetric complications seems to be
shared by the same individuals only in a part of the
carriers of thrombophilia. In order to investigate the
risk for VTE among women with obstetric complications we investigated 225 women with a history of
2 or more uneplained fetal losses before the 20th
week of gestation (group A), 88 women with a history of at least 1 fetal death after the 20th week of
gestation (in 45 cases associated also with at least
1 miscarriage) (group B), and 180 women with a history of preeclampsia (group C). A history of VTE was
present in 26 women of the group A (11.5%), 16
women of the group B (18.1%), and 16 women of the
group C (8.9%). Thrombophilia, defined as the presence of AT, PC, PS deficiency, factor V Leiden, PT
20210A, and aPL as a single trait or in combination,
was detected in 41.3% of the group A, 51.1% of the
group B, and 26.6% of the group C. The carriership
of thrombophilia did not produce any increase in the
risk of VTE among the women with recurrent miscarriage (relative risk 1.1, 95% CI 0.7-1.7) and the
women with fetal death (RR 1.3, 95% CI 0.8-2.0) as
well as in the whole cohort of women with fetal losses (RR 1.2, 95% CI 0.9-1.6); this was the case also
for the women with a history of preeclampsia (RR
0.9, 95% 0.4-2.2). Such results did not substantially change after adjustement for the presence of aPL
neither considering as outcome of interest only VTE
haematologica vol. 89(suppl. n. 8):september 2004

Di Micco P,* D'Uva M,° Strina I,° Granata G,*
Bonamassa B,* Mollo A,° Amato V,° de Marino C,°
Niglio A,* De Placido G°
*IV Divisione di Medicina Interna e Patologie
Epato-bilio-metaboliche Avanzate, Seconda
Università di Napoli, Napoli; °Dipartimento
Universitario di Scienze Ostetriche Ginecologiche e
Medicina della Riproduzione, Area Funzionale di
Medicina della Riproduzione ed Endoscopia Ginecologica, Universita degli Studi di Napoli 'Federico II',
Napoli, Italy
Background. D-dimer is considered a marker of
hypercoagulable state besides of endogenous fibrinolysis, so increased d-dimer is detectable in patients
affected by thrombosis. Yet, several studies showed
that also infertility, in particular secondary infertility due to recurrent fetal losses, have been often
related to thrombotic events, in particular in women
carrying thrombotic risk factors such as inherited
thrombophilia (MTHFRC677T, PTHRA20210G, Factor
V Leiden polimorphisms and/or inherited protein C,
protein S, AT III deficiency) or acquired thrombophilia
(primary antiphospholipid syndrome, acquired protein C, protein S, AT III deficiency, drugs induced
thrombophilia). However, because its high predictive
negative value in case of suspected thrombosis,
increased d-dimer have been often associated to
subclinical thrombophilia. The aim of this study is to
investigate the role of d-dimer as first marker of
thrombophilia in women affected by unexplained
infertility and subsequently to search the cause of
increased d-dimer, such as inherited and/or acquired
thrombophilia. Patients and Methods. We selected
55 patients with unexplained primary or secondary
infertility. We excluded patients affected by hydros-

XVIII Congress of the Italian Society for Hemostasis and Thrombosis Research, Rome, Sept. 30-Oct. 3, 2004

alpinx, uterine fibroids, uterine malformations,
endocrinological and immunological diseases, luteal
insuficiency, cytogenetical alterations. All remaining
28 patients were tested for d-dimer. Following ddimer examinations all patients were screened for
MTHFRC677T, PTHRA20210G, Factor V Leiden
polimorphisms, protein C, protein S, AT III, anticardiolipin IgM and IgG, lupus anticoagulant. Moreover
all patients showing increased d-dimer levels were
tested also for β-HCG in order to exclude an early
pregnancy, a well known condition associated to
increased d-dimer levels. Results. Inherited/acquired
thrombophilia was detected in 13/16 patients with
increased d-dimer and in 6/12 patients with normal
d-dimer. Early pregnancy was identified only in 1
patient with increased d-dimer levels. Discussion. Ddimer is a well known marker of hypercoagulable
state, in particular its high predictive negative value
in case of suspected thrombosis has been recognized
by several reports. Yet, increased d-dimer has been
identified also for subclinical thrombophilia besides
for vascular thrombosis. Our data, in fact, showed
an interesting role of d-dimer to identify women
affected by unexplained primary or secondary infertility and thrombophilia: 82% of women affected by
thrombophilia vs 50% in women without increased
d-dimer. Is there a role for d-dimer in these subjects
for its predictive positive value? Of course further
data on large based population are needed to confirm our results.

PO-069
A SCORE-BASED ASSESSMENT TOOL OF THE THROMBOTIC
RISK IN WOMEN IN MENOPAUSE TO BE TREATED WITH
HORMONE REPLACEMENT THERAPY
Consiglio P, De Michele S, Salvia M, Calabrò G,
Aiosa A, Di Maio C, Faranna C, Trapani MR,
Vitale G, Piraino L,* Menozzi I
A.R.N.A.S Ospedale Civico, Palermo, Laboratorio
Analisi; *Divisione di Cardiologia
Hormone replacement therapy (HRT) in menopause
is associated with a significantly higher thrombotic
risk, as reported in the current literature on the
thromboembolism predisposing factors. In agreement with the gynaecologists of our hospital, we
prepared an anamnestic-diagnostic questionnaire for
the thromoboembolic risk assessment, to be admistered before performing specialistic laboratory tests.
The features of the possibly HRT-treated women in
menopause that we considered in our questionnaire
are: thrombosis family and personal history, age,
obesity, smoking habits, hypertension, diabetes mellitus, hypercholesterolemia, malignancy, psychotropic drugs and obstetric pathology. We assigned a score
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ranging from 0 to 5 to each factor according to the
risk level. The scale has been designed on case-control and cohort studies from the current literature.
Therefore patients are splitted in two groups: low
risk women with a total score 5 and average or high
risk women with a total score > 5. Women with average or high risk will undergo neither HRT nor specialistic laboratory tests. Women with low risk will be
screened for thrombophilia, including basic coagulative tests, physiological inhibitors, omocysteinemia, antiphospholipid antibodies and genetic mutations for Factor V, Factor II and MTHFR. A positive
result in the thrombophilic study excludes the treatment with HRT. Only women with risk 5 are fit for the
HRT. Both low risk groups, either using HRT or not,
will have been monitoring for 2 years in a prospectic study to consider the possible appearance of
thromboembolic events. xConclusions: the use of this
questionnaire allows a better selection of the
patients for HRT and a reduction of the necessary
specialistic tests. The recent introduction of the
questionnaire does not permit to present a statistical analysis.

PO-070
SHORT-TERM EFFECTS OF TRANSDERMAL HORMONE
REPLACEMENT THERAPY ON HAEMOSTASIS AND
INFLAMMATION
Papa ML,* Capasso F,* Pudore L,* Torre S,* Russo V,*
Papa R,° Bartoli MG,° Bordone S,° Insidioso M,°
Di Maggio F,° Cerasuolo L,° Tesorone M,°
De Lucia D^
*Laboratorio di Emostasi e Trombosi, Ospedale S.
Giovanni Bosco, ASL1, Napoli; °Consultori
Famigliari, Dipartimento Materno-Infantile, ASL1,
Napoli; ^Istituto di Patologia Generale ed Oncologia,
II Università, Napoli
An increased risk of cardiac heart disease(CHD) and
venous thromboembolism(VTE) during combined
Hormone Replacement Therapy(HRT),found in secondary CHD prevention trials, has also been confirmed in primary prevention trials. We have observed
the effects of transdermal HRT on haemostasis and
inflammation variables in healthy women during the
first year of treatment. 100 healthy postmenopausal
women(mean age±SD=52.5±10.7) were studied: 50
transdermal estradiol plus progesterone for 1-year
users and 50 non-users. 100 healthy premenopausal
women were chosen as control group. We assayed
the procoagulant proteins: factor VII(VII:C), factor
VIII(VIII:C), factor IX(IX:C), factor XI(XI:C) and factor
XII(XII:C); the natural anticoagulant proteins:
antithrombin(ATIII), protein C (PC), protein S (PS),free
and total TFPI and the resistance to activated protein
haematologica vol. 89(suppl. n. 8):september 2004
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C (APC- Resistance). The fibrinolytic proteins : t-PA,
PAI-1 and TAFI were also measured. The factors (IX:C:
90± 21%, 91.9± 18.4%, 90±20.7%; XI:C: 90±17.2%,
99±29.1%,
82.1±18.1%;XII:C:
92.8±27.1%,
89.9±23.5%, 93.1±20.3% respectively) did not significantly change among the three groups. The users
levels of VIII:C and VII:C were similar to non-users
even if higher compared to premenopausal group (
126± 58%, 120±59%, 85±15%, p=0.001;
113±23%, 103±19%, 90±16%, p=0.001).The values
of APC-R were the same in two populations of
women (1.02±0.7, 1.02±0.8, 1.1±25, p=0.02). No
variations were observed in free and total TFPI in the
HRT group even though its slightly increased with
posmenopausal status (9.21±1.65, 9.19±2.55,
5.9±1.60ng/mL, p=0.001; 64.4±14.2, 71.1±17. 4,
57.9±12.4ng/mL, p<0.001). We found higher levels of
PAI-1 and TAFI with no variations in t-PA values
(PAI-1: 22.3± 18, 32.40± 22.4, 11.2±7.3 ng/mL p=
0.042; TAFI: 83.7± 25.2%, 86.84± 25.9%, 62.68±
18.10%) and these derangements were similar in
users and in non- users. HRT does not increase CRP
levels up to 12 months of treatment (0.29± 0.39,
0.21± 0.01, 0.2± 0.4 mg/dL). In conclusion we haven't
observed any significant changes in coagulation and
inflammation systems within 12 months of combined transdermal HRT. Nevertheless the lack of
effects of transdermal HRT on thrombosis risk must
be clarified by large randomised trials and case-control studies.

PO-071
ASSOCIATION OF INFLAMMATION MARKERS WITH IMPAIRED
INSULIN SENSITIVITY AND COAGULATIVE ACTIVATION IN
OBESE HEALTHY WOMEN
Falco A,* Romano M,* Guagnano MT,* Pacini G,
Vigneri S, Marinopiccoli M,* Manigrasso MR,*
Basili S,§ Davì G*
*Center of Excellence on Aging, University
"G. d'Annunzio", Chieti; Institute of Systems Science
and Biomedical Engineering (LADSEB-CNR), Padova;
Department of Medicine, University of Palermo;
§Department of Medical Therapy, University
La Sapienza, Rome, all in Italy
Insulin resistance is associated with a low chronic inflammatory state. In this study we investigated
the relationship between impaired insulin sensitivity and selected markers of inflammation and thrombin generation in obese healthy women. We examined 32 healthy obese women (body mass index > or
= 28), with normal insulin sensitivity (NIS, n = 14) or
impaired insulin sensitivity (n = 18), and 10 nonobese
women (body mass index < 25). Impaired insulin sensitivity patients had significantly higher levels of C-
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reactive protein (CRP), TGF-β 1, plasminogen activator inhibitor-1 (PAI-1), activated factor VII (VIIa), and
prothrombin fragment 1+2 (F1+2) compared with
either control subjects or NIS patients. On the other
hand, NIS patients had higher CRP, TGF-β 1, PAI-1,
and factor VIIa, but not F1+2, levels than controls.
Significant inverse correlations were observed
between the insulin sensitivity index and TGF-β 1,
CRP, PAI-1, factor VIIa, and F1+2 levels. Moreover,
significant direct correlations were noted between
TGF-β 1 and CRP, PAI-1, factor VIIa, and F1+2 concentrations. Finally, multiple regressions revealed
that TGF-β 1 and the insulin sensitivity index were
independently related to F1+2. Our results are the
first to document an in vivo relationship between
insulin sensitivity and coagulative activation in obesity. The elevated TGF-β 1 levels detected in the
obese population may provide a biochemical link
between insulin resistance and an increased risk for
cardiovascular disease.
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THROMBOSIS & CANCER

PO-072
PROCOAGULANT STATE IN CANCER
Moniello G, Silvestri A, Tirelli P, De Lucia D,*
Mazo S, Passariello N, Gambardella A
Department of Geriatric Medicine and Metabolic
Disease, Second University of Naples: *Institute of
General Pathology and Oncology, Second University
of Naples, Italy
In cancer, mostly in metastatic cancer, are common
complications as thrombosis and disseminated
intravascular coagulation. Our purpose was to investigate the coagulation parameters in cancer. We have
enrolled 39 cancer patients (20 male, 19 female, 55
+ 4), subdvided in two groups. Group A consisted of
18 patients with metastatic cancer (11 M, 7 F, age
57±3 years): 6 with non-small cell Lung cancer, 3
with pancreatic cancer, 3 with colon-rectal cancer,
2 with Gastric cancer, 2 with Head-neck cancer and
2 with Breast cancer. Instead, in group B there were
21 patients who underwent a surgical treatment (12
F, 9 M, age 54±4 years)s: 8 with breast cancer, 5 with
colon-rectal cancer, 3 with non-cmall cell lung cancer, 3 with Head-Neck cancer and 2 with kidney cancer.In both groups we measured PT, APTT, fibrinogen,
AT III, PC, PS, APC resistance, fibrinolytic system and
activation peptides (D-dimer, prothrombin fragment
1+2/F1+2).The results were compared with healty
control group C (21 female, 17 male, age 53±4). In
group C we have found lower levels of fibrinogen, Ddimer and F1+2 than group A (p< 0,01) and group B
(p<0,05). Moreover, in group A fibrinogen, D-dimer
and F1+2 were increased more than group B
(p<0,05). In cancer patients, mostly in metastatic
cancer patients, our results show high levels of fibrinogen and activation peptides (D-dimer and F1+2),
which got over range values; this findings suggest
that cancer is a chronic disease (increasing fibrinogen) and that high levels of activation peptides (Ddimer and F1+2) could be considered like markers of
malignancy.
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PO-073
ACTIVATED PROTEIN C RESISTANCE IN CANCER PATIENTS
WITH NON METASTATIC SOLID TUMORS
Battistelli S, Stefanoni M, Lorenzi B, Cappelli R*
Dipartimento di Chirurgia e Specialità Chirurgiche,
*Dipartimento di Medicina Interna, Cardiovascolare
e Geriatrica, Università degli Studi di Siena, Italy
Acquired resistance to activated protein C (APC) is
common in patients with advanced cancer, even
without a history of venous thromboembolism. We
performed a prospective study to investigate the APC
resistance in a group of patients with non metastatic solid tumors, eligible for curative surgery. Eightyone consecutive patients (mean age 62 years) with
gastrointestinal or pelvic adenocarcinoma, without
both proven metastases and a history of venous
thrombosis, and 58 healthy subjects, comparable for
age and sex, were enrolled in the study. On the basis
of TNM staging all patients were included in the following stages: T1-3, N0-2, M0. Resistance to APC
was evaluated by normalized APC ratio. In both
groups, individuals with APC resistance due to factor V Leiden or antiphospholipid antibodies were
excluded. In cancer patients normalized APC ratio
mean levels were comparable to those of healthy
subjects. Activated PC resistance was detected in 4
of 81 cancer patients (4.9%), but in none of the 58
control subjects. The hemostatic abnormalities in
patients with cancer are a function of the type of the
tumor and the extent of tumor burden. The low
prevalence of APC resistance observed in our cancer
group is probably related to the extension of neoplasms, all without distant metastases, and to the
absence of thrombotic events. The study suggests,
that in this phase of cancer clinical management, in
the thrombophilic cancer screening, the evaluation
of APC resistance is not strongly recommended.

PO-074
THE PREVALENCE OF FACTOR V LEIDEN AND PROTHROMBIN
G20210A GENE MUTATION IN PATIENTS WITH COLORECTAL
CARCINOMA
Battistelli S, Stefanoni M, Vernillo R, Cappelli R*
Dipartimento di Chirurgia Generale e Specialità
Chirurgiche; *Dipartimento di Medicina Interna,
Cardiovascolare e Geriatrica, Università di Siena,
Italy
The pathogenesis of hemostatic disorders in cancer is complex and namely on acquired basis. Little
is known about the association of prothrombotic
mutations and cancer thrombophilia. Moreover
recent evidence suggests that prothrombin G20210A
haematologica vol. 89(suppl. n. 8):september 2004
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gene substitution may be involved in gastrointestinal cancer pathogenesis. We performed a prospective
case-control study to analyze the prevalence of the
two commonest thrombophilic mutations, factor V
Leiden and prothrombin G20210A polymorphism, in
patients with colorectal cancer. Methods: 152
patients with colorectal carcinoma and 125 healthy
subjects, colonoscopically selected, comparable for
age and sex, were investigated. The factor V Leiden
and the prothrombin mutation were detected by
polymerase-chain-reaction-based technique. The
prevalence of the two prothrombotic polymorphisms
was not significantly different between the groups.
Conclusions: The study suggest that in colorectal
carcinoma acquired rather than genetic risk factors
are involved in the thrombophilic cancer state and
that prothrombin G20210A mutation doesn't seem to
be a cofactor in colorectal cancer pathogenesis.

PO-075
ACUTE PHASE RESPONSE IN CANCER PATIENTS WITH NON
METASTATIC SOLID TUMORS
Battistelli S, Stefanoni M, Lorenzi B, Cappelli R*
Dipartimento di Chirurgia e Specialità Chirurgiche;
*Dipartimento di Medicina Interna, Cardiovascolare
e Geriatrica, Università degli Studi di Siena, Italy
It is well known that neoplastic growth is associated with acute phase response, and that the level
of this response, in patients with advanced cancer, is
a strong predictor of survival. We performed a
prospective study to investigate the pattern of acute
phase response in a group of cancer patients with
non metastatic solid tumors, eligible for curative
surgery, tested for several acute phase reactants.
Methods: Eighty one consecutive patients with gastrointestinal or pelvic solid cancer, all included in the
stages T1-3, N0-2, M0, and 58 healthy control subjects, comparable for age and sex, were enrolled in
the study. All patients were evaluated for fibrinogen,
C4b-binding protein (C4BP), total protein S and factor VIII plasma levels. Results: Compared to the control group, in cancer group, mean levels of fibrinogen (both antigen and functional), C4BP, total protein S and factor VIII were significantly higher
(p<0.01. In cancer group both antigen and functional fibrinogen were correlated with C4BP (p<0.01) and
factor VIII (p<0.01), total protein S was correlated
C4BP (p<0.05), factor VIII (p<0.05) and fibrinogen
antigen (p<0.01), moreover factor VIII was correlated with C4BP. In control group total protein S and
both functional and antigen fibrinogen S were correlated with C4BP (p<0.05 and p<0.01 respectively),
while factor VIII was correlated only with antigen
fibrinogen. Conclusions: The study shows that in non
haematologica vol. 89(suppl. n. 8):september 2004

metastatic cancer patients with gastrointestinal and
pelvic solid tumors there is a significant acute phase
response. Further studies are warranted to evaluate
its association with the stage of the neoplastic disease and prognosis.

PO-076
HIGH INCIDENCE OF BILATERAL DEEP VEIN THROMBOSIS
IN CANCER PATIENTS
Taliani MR, Caponi C, Felici A, Vedovati C,
Becattini C, Agnelli G
Division of Internal and Cardiovascular Medicine,
University of Perugia, Italy
Background: A high risk of cancer in patients with
bilateral deep vein thrombosis (DVT) has been recently reported. Aim of the study: To evaluate whether
patients with cancer have a higher incidence of
bilateral DVT in comparison to patients with idiopathic (unprovoked) DVT or patients with DVT associated with permanent risk factors other than cancer or transient risk factors. Methods: All patients
referred to our hospital from January 1995 to
December 2002 for symptomatic and objectively
confirmed DVT were categorized as i) patients with
cancer (known cancer at the time of DVT diagnosis
or cancer diagnosed during the hospitalization for
the index event), ii) patients with idiopathic or
unprovoked DVT and iii) patients with DVT associated to permanent risk factors other than cancer or
transient risk factors. The incidence of bilateral DVT
in patients with cancer was compared with that in
patients without cancer. Results: A total of 942
patients were included in the study, 169 with DVT
associated with cancer (17.9%), 581 with idiopathic or unprovoked DVT (61.7%), and 192 with DVT
associated with permanent risk factors other than
cancer or transient risk factors (20.4%). Bilateral DVT
was diagnosed at hospital admission in 98 patients
(10.4%), 30 with cancer (17.7%), 51 with idiopathic DVT (8.8%) and 17 with other risk factors (8.8%).
The incidence of bilateral DVT was significantly higher in patients with cancer than in patients without
cancer (idiopathic or associated with risk factors other than cancer) with an OR of 2.24 (95% CI 1.403.57, p=0.001). A higher incidence of bilateral DVT in
patients with cancer was also found in comparison
to patients with idiopathic DVT only (OR=2.24,
95%CI 1.38-3.65, p=0.001). Conclusion: The incidence of bilateral DVT is higher in patients with cancer.
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PO-077
COAGULATION DERANGEMENTS IN ORAL AND MAXILLOFACIAL
SURGERY IN PATIENTS WITH A DOCUMENTED CANCER:
A FOLLOW-UP STUDY AFTER SURGERY
De Lucia D,1 Perricone F,1 Sessa M,1 Misso M,1
Adamo S,1 Tagliaferri A,1 De Francesco F,1
Pignalosa O,1 Russo T,1 Galante M,1 Bernacchi M,1
Capasso F,2 Pudore L,2 Torre S,2 Russo V,2 Papa ML2
1Clinical Pathology, Laboratory of Haemostasis and
Thrombosis; II University of Naples; 2Haemophilia
and Thrombosis Center, San Giovanni Bosco
Hospital; Naples, Italy
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ciated with endothelial cell activation and dysfunction, with thrombin formation and fibrin deposition.
Analysis of our data demonstrates a hypercoagulable state during the follow-up period of maxillofacial surgery associated with cancer disease. Our
report gave considerable information on the clinical
situation when surgeons cause patients to become
thrombophilic by removing their cancer. The mechanism that causes these coagulation derangements
is still unknown.

PO-078
LOW-MOLECULAR-WEIGHT HEPARIN AND CANCER SURVIVAL:
Hypercoagulability is normally due to derange- POOLED ANALYSIS OF 1726 PATIENTS TREATED FOR THREE
ments in the blood coagulation cascade, both genet- MONTHS

ic and acquired, which may predispose to abnormal
clotting activation or deficiency in natural inhibitors’
control. Thrombophilia is usually caused by aberrant
coagulation and by cell activation, but it is also related to such specific factors as oral contraceptives,
pregnancy, puerperium, trauma, prolonged immobilization, cancer, and surgery. The aim of our study
was to determine the mechanism by which cancer
could cause or favour the development of a thrombo-embolic state in patients who had undergone
surgery. Fifteen patients with a documented diagnosis of cancer and 30 healthy subjects, blood donors
at our University matched for sex, age, body mass
index, height, and social background were enrolled.
The protocol was approved by an Institutional Review
Board, and patients gave informed consent. Plasma
samples for determination of PT, APTT, Fibrinogen
(Fg), coagulation factors (II, VII, VIII, IX, X, XI, XII),
coagulation inhibitors (ATIII, PC, PS, and APC resistance), fibrinolysis (PLG, t-PA, PAI-1), antiphospholipid antibodies (ACA β 2GPI IgG and IgM, Lupus
Anticoagulant), and activation peptides (D-Dimers
and F1+2) were executed immediately after entry
and then daily one day before and two days after
surgery. All parameters were carried out according to
International Laboratory Techniques. Normal plasma
levels for PT, APTT, natural clotting inhibitors, and
coagulation factors were documented in all patients.
During the observational surgery period, no changes
in all of these parameters were observed. High basal
values of Fg, PAI-1, F VIII, F1+2, and D-Dimers were
found in all patients compared with healthy subjects. The plasma levels rapidly increased before
surgery reaching the highest values after surgery.
Moderate titles of IgG anticardiolipin antibodies b2glycoprotein type I were found in eight of 15
patients. Analysis of our data suggests a state of
hypercoagulability in cancer disease associated with
maxillofacial surgery. The significant increase of
plasma fibrinogen levels and the activation peptides
show a hypercoagulability state in this setting asso-

Guercini F, Conti S, Iorio A
Sezione di Medicina Interna e Cardiovascolare, Università di Perugia, Italy
Background: Heparin has been the main subject
of intensive investigation and clinical use because of
its therapeutic anticoagulant properties. It also
exhibits many other biological activities, and it was
claimed to show a beneficial effect on cancer
spreading. Searching for papers investigating the
effect of low-molecular weight heparin (LMWH) on
cancer mortality we found two trials and three metaanalyses which showed a reduction in the mortality
rate in cancer patients. However, the biological rationale of this effect for a short treatment with LMWH
remains unclear. We wanted to check if similar
results were achieved in cancer patients treated with
LMWH for a longer period of time. Aim of the study:
To evaluate the effect on cancer mortality of a threemonth treatment with LMWH by performing a metaanalysis of published studies comparing LMWH and
oral anticoagulants (OA) in the prevention of recurrent venous thromboembolism (VTE). Materials and
Methods: Computerized searches of MEDLINE and
EMBASE were performed; clinical trials were also
located through colleagues and hand-scanning of
meeting proceedings. Elegibility of the studies and
extraction of data were performed by two authors
using a standard form. The meta-analysis was performed assuming a fixed-effect model. Results: Eight
studies were identified that fulfilled our predefined
criteria, for a total of 1726 patients. After six months
of follow up, 304 patients died of cancer, 149 in the
LMWH group and 155 in the OA control group (OR
0.95 95% CI 0.72 – 1.24; z=0.41; p=0.69) Considering cancer mortality in 948 cancer patients the figures were 162/472 in the LMWH group and 169/476
in the oral anticoagulant control group (OR 0.95 95%
CI 0.72 – 1.25; z=0.38; p=0.71). Conclusions: In 1726
patients randomized to receive a three month course
haematologica vol. 89(suppl. n. 8):september 2004

134

Posters

of LMWH or OA for the treatment of VTE, no effect
on cancer mortality at six months was found.

PO-079
VASCULAR ENDOTHELIAL GROWTH FACTOR CONCENTRATIONS
IN PLASMA-ACTIVATED PLATELETS RICH FRACTIONS OF
HEALTHY CONTROLS AND COLORECTAL CANCER PATIENTS:
POSSIBLE BIOLOGICAL AND CLINICAL SIGNIFICANCE

gest that P-APRCTAD fraction, obtained according to
well standardised conditions, could represent the suitable blood compartment for the assessment of VEGF
as marker of malignant intestinal transformation.

PO-080
PATTERN OF COAGULATION/FIBRINOLYTIC SYSTEM PROTEINS
IN MONOCYTES, ENDOTHELIAL AND CANCER CELLS: EFFECT
OF PACLITAXEL

Ranieri G,* Coviello M,* Patruno R,* Valerio P,°
Martino D,° Catalano V,** Scotto F,**
De Ceglie A,** Quaranta M,* Pellecchia A**
Department of Experimental Oncology, National
Cancer Institute of Bari, Italy; °Division of Surgery,
Di Venere Regional Hospital of Bari, Italy;
**Department of Services and Diagnosis, National
Cancer Institute of Bari, Italy

Napoleone E, Di Santo A, Amore C, Donati MB,*
Lorenzet R
“Antonio Taticchi” Unit of Cellular and Molecular
Biology of Blood Coagulation, Consorzio Mario
Negri Sud, S.Maria Imbaro, and *Center for High
Technology Research and Education in Biomedical
Sciences, Catholic University, Campobasso, Italy

Vascular endothelial growth factor (VEGF) is known
to play a key role in tumour angiogenesis. Our pilot
published data suggest that plasma-activated
platelets rich (P-APR) rather than other blood plasma
compartments (i.e. S, plasma, plasma-platelets poor)
is the more suitable blood fraction for measuring
VEGF in a miscellaneous series of gastrointestinal cancer patients. The aims of this confirmatory study was
to assess VEGF in P-APR blood compartments of 30
healthy control subjects (HCS) and a homogeneous
series of 62 CRCP, prospectively collected, to evaluate
its possible clinical-biological significance. Venous
blood was dispensed into a into a polystyrene tubes
containing sodium citrate for plasma (SC) (3.1 mg/mL
w/v final concentration) (Becton Dickinson Vacutainer Systems, Plymouth, UK) and into sodium citrate,
theophylline, adenosine, dipyridamole tubes for plasma (CTAD) (Becton Dickinson Hemogard Vacutainer
Systems, Plymouth, UK). SC and CTAD samples were
both centrifuged at 180 × g × 10 min. The supernatant, SC and CTAD-plasma respectively, was carefully removed from the centre portion of the liquid
phase using a polyethylene Pasteur pipette obtaining
a platelet-rich plasma. After subjecting the plateletrich plasma to platelet count (Automated Haematology Analyser SE-9000 RET/SYSMEX), it was treated
with thrombin (Hemoliance Q.F.A. Thrombin Bovine)
(80 mL/mL) and incubated for 30 min at room temperature. After centrifugation at 1500 × g × 15 min,
the aggregated platelet sediment was eliminated and
the supernatant, P-APR, was recuperated. P-APR VEGF
levels were examined using the Quantikine Human
VEGF-enzyme-linked immuno-absorbent assay
(ELISA) (R&D Systems Inc, Minneapolis, MN, USA). The
best differentiation between HCS and CRCP in VEGF
level was seen for P-APR-VEGF level in CTAD (median value: 255 picogrammi/mL versus 142 picogrammi/mL; p=0.000 by Mann-Whitney U test). We sug-

Paclitaxel is a microtubule-stabilizing compound
with potent antitumor activity that has been clinically used in a wide variety of malignancies. Since
tissue factor (TF) is often expressed by tumor-associated endothelial and inflammatory cells, as well as
by cancer cells themselves, and it is considered a
hallmark of cancer progression, we decided to investigate whether paclitaxel could modulate TF expression in stimulated human mononuclear cells (MN),
umbilical vein endothelial cells (HUVEC), and the
constitutively TF- expressing metastatic breast carcinoma cell line MDA-MB-231. Since a role of the
plasminogen/plasminogen activator system in the
metastatic process has also been proposed, we
thought to determine whether paclitaxel could modulate tissue-plasminogen activator (t-PA) and plasminogen activator inhibitor-1 (PAI-1) expression in
the same cells. To test this hypothesis, the cells were
cultured and incubated with or without paclitaxel
at 37°C. At the end of incubation, conditioned medium was collected and tested for t-PA and PAI-1 antigen levels by ELISA, and cells were disrupted and
tested for procoagulant activity by a one-stage clotting assay. Both the strong TF activity constitutively
expressed by MDA-MB-231 and the TF induced by
LPS and IL-1β in MN and HUVEC were significantly
reduced by paclitaxel at nanomolar concentrations.
Paclitaxel caused a 50% inhibition of t-PA and PAI1 release from MDA-MB-231, while no modulation
of t-PA levels could be observed in MN and HUVEC.
In addition, paclitaxel strongly downregulated PAI1 levels in LPS- and IL-1β-stimulated HUVEC. Since
paclitaxel has been shown to induce expression of
inflammatory genes in monocytes and tumor cells,
albeit at concentrations much higher than those
used in this study, we tested whether paclitaxel could
influence IL-1β and IL-6 release from our cells. Neither the constitutive expression of these cytokines by
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MDA-MB-231 nor the LPS-induced release from MN
and HUVEC were affected. Our data support the
hypothesis that the anti-tumor effects of paclitaxel
may, in part, be mediated by the capacity of this drug
to modulate the procoagulant/fibrinolytic potential
of cancer and host cells.
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THROMBOSIS &
MYELOPROLIFERATIVE SYNDROMES
PO-081
EVALUATION OF THROMBOPHILIC ALTERATIONS IN PATIENTS
WITH MULTIPLE MYELOMA TREATED WITH THALIDOMIDE
Cini M, Valdrè L, Legnani C, Zamagni E,*
Cosmi B, Cellini C,* Cavo M,* Palareti G
U.O. di Angiologia e Malattie della Coagulazione
“Marino Golinelli”, *Istituto di Ematologia e
Oncologia Medica “Seragnoli”, Policlinico
S. Orsola-Malpighi, Università di Bologna, Italy
Thalidomide is an active treatment of multiple
myeloma (MM). Among major toxicities, deep venous
thrombosis (DVT) has been observed in approximately
25% of patients receiving thalidomide and combined
chemotherapy. A complete thrombophilic study
[Antithrombin (AT), Protein C (PC) and Protein S (PS)
activities, activated protein C resistance (APCR) with
DNA analysis for Factor V Leiden mutation in all cases with an APCR normalized ratio < 0.80, DNA analysis for the G20210A prothrombin mutation, tests for
diagnosing Lupus Anticoagulant (LAC)] was performed in patients with newly diagnosed MM before
starting thalidomide therapy, to evaluate if the
increased DVT risk was associated with the presence
of thrombophilic alterations. Patients were also reexamined after four months therapy. 175 patients
were enrolled (M/F 92/83, median age 58 years) and
received at least 1 month of therapy. Thrombophilic
screening was normal in 137 (78.3%) patients; 4
(2.3%) and 5 (2.9%) patients resulted carriers of FV
Leiden or prothrombin mutation, respectively. Before
starting thalidomide therapy, 13 (7.4%) patients
showed an altered APCR not associated with FV Leiden mutation, 1 (0.6%) had a positive LAC and 15
(8.6%) showed low levels of AT, PC or PS. 8/13
patients with altered APCR, 1/1 patient with LAC and
4/15 patients with AT, PC or PS reduction were reexamined after four months therapy and none of the
previous alterations persisted. Since symptomatic
DVT was diagnosed in 5 (26%) out of the first 19
patients, all the others received a fixed low-dose
warfarin (1.25 mg/day) as DVT prophylaxis. Among
the 156 patients receiving thalidomide-dexamethasone plus warfarin DVT prophylaxis, 14 (9%) experienced a thromboembolic event. Among the 19
patients with DVT 2 had thrombophilic alterations
(FV Leiden, prothrombin mutation). In conclusion,
haematologica vol. 89(suppl. n. 8):september 2004
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the increased DVT risk associated with thalidomidedexamethasone therapy in MM seems to be only
weakly related to the presence of thrombophilic
alterations.

PO-083
HYPERCOAGULABILITY IN CHILDREN WITH ACUTE
LYMPHOBLASTIC LEUKEMIA UNDER INDUCTION TREAMENT
WITH L-ASPARAGINASE: ROLE OF SOLUBLE P-SELECTIN
AND PLATALET ACTIVATION

PO-082
FIBRINOLYTIC CHANGES AS EARLY MARKERS OF HEPATIC
VENO-OCCLUSIVE DISEASE AFTER BONE MARROW
TRANSPLANTATION IN PEDIATRIC PATIENTS

Saracco P,* Farinasso L,* Del Vecchio GC,°
Crescenzio N,* Iavarone A,% Russo G,£
Molinari AC,§ Bertorello N,* Bo M,* Luciano C,%
Nigro A,° Giordano P°
Div. di Onco-Ematologia Pediatrica,
Dip. di Scienze Pediatriche e dell'Adolescenza, Università degli Studi, Turin;* Div. di Onco-Ematologia,
Ospedale "G. Gaslini", Genova;§ Dip. di Biomedicina
dell'Età Evolutiva, Università di Bari;° Dip. di Pediatria, Università di Catania;£ Dip. di Chimica Clinica,
Az. Osp. O.I.R.M.- S. Anna, Turin, Italy

Sartori MT,1 Spiezia L,1 Messina C,2 Cesaro S,2
Saggiorato G,1 Paris M,2 Pellati D,1 Varvarikis C,1
Cella G1
1Clinical Medicine II, Department of Medical and
Surgical Sciences; 2Pediatric Hematology and
Oncology Unit; University of Padua, Italy
Hepatic veno-occlusive disease (VOD) is a severe
complication after bone marrow transplantation
(BMT). The diagnosis, based on clinical criteria, is
often late. Recent studies in adults patients receiving BMT have identified in the plasminogen activator inhibitor-1 (PAI-1) increase a possible marker of
VOD. To confirm this finding, the fibrinolytic (PAI-1,
t-PA, D-dimer, plasminogen), coagulation and
endothelial activity (PT, PTT, fibrinogen, antithrombin,
P-selectin, NO), and liver function parameters (bilirubin, ALT) were assayed before and weekly for 1
month after BMT in 54 consecutive pediatric
patients. A total of 61 BMT were performed. VOD
was diagnosed according to clinical criteria in 6
patients (9.84%), namely 3 of 48 allogeneic BMT
(6.25%) and 3 of 7 autologous BMT (42.8%). VOD
was classified as mild in 3 (50%), moderate in 1
(16.6%) and severe in 2 (33.3%) cases. In non-VOD
patients, all studied parameters remained unchanged
after BMT, and no difference was seen respect to
pre-BMT. In contrast, after BMT a precocious and
statistically significant increase in mean values of
PAI-1 antigen (p=0.000013) and activity
(p=0.00001), t-PA antigen (p=0.00001) and D-dimer
(p= 0.0062), as well as a significant decrease in mean
values of plasminogen (p=0.0094) and PT (p= 0.002)
were found between non-VOD and VOD patients
already one week before clinical diagnosis of VOD. A
significant difference in the same parameters and in
antithrombin levels was detected between non-VOD
and VOD patients after 1, 2 and 3 weeks from the
onset of VOD. In contrast, the increase in bilirubin
levels was significant only later. There was no difference as for other parameters. In conclusion, the
variation of fibrinolytic tests after BMT may be helpful to early detect and confirm the clinical diagnosis
of VOD in paediatric BMT patients.
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Soluble P-selectin (sP-sel) has been proposed not
only as a marker of platelet and endothelial activation,
but also as a direct inducer of a pro-coagulant state.
During induction for acute lymphoblastic leukemia
(ALL) there is a well known thrombophilic state, with
L-Asparaginase being the major responsible by
decreasing biosynthesis of protein C, S and mainly
anti-thrombin. It has been postulated that L-Asp
might also exert an agonist effect on platelet activation. Study: sP-sel and platelet activation have been
analyzed during induction in 97 consecutive ALL children (aged 1-16) treated with AIEOP(Associazione
Italiana Ematologia e Oncologia Pediatrica) protocol
(ALL-2000) at 4 different Institutions, and in 24 age
matched controls. Blood samples were drawn at diagnosis, at day +24, +36 ( after 5 and 8 L-asp doses), and
+52. In a 51 patients cohort from a single centre,
platelet activation was directly measured by Flow
Cytometer at same time intervals. Plasma sP-sel was
measured with ELISA immunoassay (R&D System);
platelet activation was studied by flow-cytometry
using Actiplate-FITC PROTOCOL (Tau Technologies BV).
Data were analyzed with Mann-Withney test and
Multivariate Tests. Results. Plasma sP-Sel levels were
higher at diagnosis compared to controls (p=0.004),
and significantly increased at day +36 and + 52
(p=0.001 and p=0.005,respectively). Expression of
platelet activation by flow cytometer analysis showed
an increasing trend in leukaemic patients vs controls
at all time intervals, though no significant difference
was noted between diagnosis and days +24, +36,+52.
Mean platelet counts were higher at day + 36 and
+52. Our data indicate sP-sel as a marker of pro-coagulant state in patients with ALL during induction, not
necessarily due to direct platelet activation. Further
studies are needed to confirm this role and to identify other predictive markers of thrombotic risk in order
to establish an optimal antitrombotic prophylaxis in
these patients
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PO-084
DIAGNOSIS AND MONITORING OF CENTRAL VENOUS-LINE
RELATED THROMBOSIS IN CHILDREN WITH ACUTE
LYMPHOBLASTIC LEUKEMIA
Farinasso l,° Gaijno TM,* Bertorello N,° Garbarini l,°
Campagnoli MF,° Santoro BM,* Valori A,*
Barisone E,° Cordero Di Montezemolo L,°
Saracco P°
°Dipartimento di Scienze Pediatriche, Università di
Torino; *Ospedale Infantile Regina Margherita,
Turin, Italy
Venous thrombosis (VT) in the upper venous system
in children with central venous lines (CVL) may result
in collateral intrathoracic veins. The reported long
term outcome of symptomatic and asymptomatic
CVL-related VT are post-phlebitic syndrome, recurrent VT and rupture. Bilateral venography is the gold
standard to investigate intrathoracic veins, as ultrasound (US) may detect VT mainly in cervical veins. In
children a non invasive and valid alternative to
venography may be spiral computed tomography
(CT). Children with acute lymphoblastic leukemia
(ALL) have a significant risk of CVL-related VT during induction treatment with L-asparaginase. Aim of
this prospective study was to detect and monitor
outcome of symptomatic and asymptomatic CVLrelated VT, by using spiral CT (Siemens Somaton Plus
and Magic View software) and ultrasound (US), in a
cohort of 57 children (aged 14 months-15 yrs) with
ALL and with newly inserted CVL. Patients were
treated according to AIEOP ALL 95 and 2000 protocols (15 and 42 respectively). In ALL 2000 protocols
patients were randomized for prednisone or dexamethazone during induction. CVL were inserted within 15 days from diagnosis by venous cut-down technique in 46 cases (in 47% via right jugular vein) and
percutaneous (subclavean vein) in 11 patients.
Patients were screened for Leiden, 20210, MTHFR,
Lp(a), basal homocysteine, LAC. US and spiral CT were
performed at completion of induction (after 8 doses
of L-asparaginase) and after CVL removal. The first CT
scan detected moderate VT-occlusion (jugular and
intrathoracic veins) in 52%, only 5 being symptomatic. In 65% CT scan showed normalization after
CVL removal, howewer a serious complication was
reported in 1 patient (3%), with enclosure of CVL
within vascular wall hindering final removal. Incidence of early asymptomatic CVL-related VT in children with ALL is significant and spiral CT is sensitive
in detecting occlusion and monitoring outcome.
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PO-085
MEDIASTINAL B LARGE CELL LYMPHOMA AND INTERNAL
JUGULAR VEIN THROMBOSIS: WHICH PATHOGENESIS?
Paolini R, Cuppini S, Ramazzina E, Zamboni S
Department of Medicine, Rovigo General Hospital,
Italy
Introduction: A link between thrombosis and solid tumors is well documented as well as between
thombosis and chemoradiotherapy for some of them.
Less data are available about thrombosis, nonHodgkin’s lymphomas and chemotherapy for such
diseases. Moreover, the prevalence of superior vena
cava thrombosis in the primitive mediastinal B cell
lymphoma with sclerosis (PMBL) has been reported
to be very high (70%) and its pathogenesis multifactorial. Aim of the study: To verify the higher prevalence of mediastinal vein thrombosis in PMBL
patients, with respect to other mediastinal lymphomas. To clarify the single role of jugular vein
compression or invasion of the venous wall by PMBL
mass, or a possible chemo-radiotherapy effect. To
clarify utility of screening for thrombotic diathesis in
these patients. To establish the opportunity of a standard antithrombotic prophylaxis in PMBL patients in
order to prevent the fearful venous mediastinic syndrome. Methods: We observed internal jugular vein
thrombosis in all three patients treated for PMBL in
our Department in 2003. In contrast, no thrombotic
events were registered in eight patients affected by
mediastinal mass due to Hodgkin’s disease observed
in the same period, similar for age and sex to the
PMBL group. The first patient affected by PMBL was
a 44-year-old woman who presented mediastinal
syndrome.All the biochemical values were normal.
CT scan performed at presentation evidenced a 7 cm
lymph nodal enlargement of the antero-superior
mediastinum, with superior vena cava compression.
Diagnosis of PMBL was made by mediastinoscopy.
Chemotherapy was suddenly started, according to
the weekly VACOP-B schedule. After four weeks, the
patient experienced a superficial thrombophlebitis
of the left arm. LMWH at therapeutic dosage was
given and a new CT scan of the thorax documented
the disappearance of the mediastinal mass but the
presence of a right internal jugular vein thrombosis
extending to both brachiocephalic trunks and distally
to the azygos vein. Routine coagulative tests, evaluation for an acquired or congenital abnormality,
search for the presence of anti-heparin antibodies
were negative. Full heparinization was continued
during the subsequent mantle-field radiotherapy. CT
scan performed during follow-up showed fibrotic
occlusion of both brachiocephalic trunks. The second
patient was a 40-years-old woman arrived with
anterior mediastinal mass of 8 cm.and a concomitant
haematologica vol. 89(suppl. n. 8):september 2004
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internal jugular vein thrombosis showed by a CT scan
of the thorax. PMBL diagnosis was made with mediastinoscopy, and radiologic control after four weeks
of VACOP-B chemotherapy showed regression of
mediastinal mass and thrombosis, in the absence of
anticoagulation. The third patient was a 22-yearsold woman who experienced a clinically evident
jugular vein thrombosis 6 months before the radiologic evidence of an anterior mediastinal mass (PMBL
diagnosis was made by mediastinoscopy).The mediastinal mass together with thrombosis disappeared
after weekly chemotherapy, in the absence of anticoagulation. Conclusions: The high incidence of the
mediastinic venous thrombotic complication of
PMBL patients and its heavy clinical impact, deserves
a retrospective analysis of a more consistent number of cases. Maybe a search for plasmatic tumoral
thrombogenic substances could be useful in new
patients, to correctly assess the risk in each patient.

PO-086
PREVALENCE OF THROMBOEMBOLIC EVENTS AND
THROMBOPHILIAS IN PATIENTS WITH ACUTE LEUKEMIA

hyperhomocysteinemia (>95% above reference values), partially related to the presence of TT MTHFR
homozygosity. As far as natural anticoagulants are
concerned, 6 patients (9.5%) showed low levels of
protein S, while no patient showed protein C or AT
deficiency. Low titer of aCL was found in 2 (3.1%)
cases. Six patients (8.3%) ( 2 ALL, 2 AML and 2 AMLM3) developed TE, 5 out of them in the first month
of follow up. Two out of six patients ( 33.3%) showed
the association of FV-L or FIIA20210 mutations and
hyperhomocysteinemia. The OR for TE in patients
with double defects was 11.0 (95%CI 1.4-85.8, Fisher exact test, p= 0.048). The prevalence of TE is
exceedingly high in adults with AL. Patients with
double thrombophilic defects appear to be at high
risk for the development of early TE.

PO-087
CENTRAL VENOUS CATHETER RELATED THROMBOSIS IN
PATIENTS WITH HEMATOLOGIC MALIGNANCIES WITHOUT
PHARMACOLOGICAL PROPHYLAXIS: RETROSPECTIVE
ANALYSIS

Grandone E, Melillo L, Colaizzo D, Cappucci F,
Chinni E, Margaglione M
IRCCS Casa Sollievo della Sofferenza, S. Giovanni
Rotondo, and Medical Genetics, University of Foggia, Italy

Silingardi M, Bonini A,* Galimberti D, D’incà M,
Nicolini A, Negri EA, Casali A, Trenti C, Iotti M,
Gugliotta L,* Iori I
U.O Medicina I^, Centro Emostasi e Trombosi, *U.O.
Ematologia, Az. Ospedaliera S. Maria Nuova, Reggio
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Thrombotic events (TE) are poorly investigated
complications of adults with acute leukemia (AL).
Aim of this study was to determine the prevalence of
TE and to detect any association of TE with the presence of congenital or acquired prothrombotic factors
in patients affected by AL. From December 1999 to
June 2003 we evaluated the prevalence of genetic
and acquired risk factors of thrombosis in a consecutive series of 72 adult patients with AL at diagnosis. Thirty-one patients had acute lymphoblastic
leukemia (ALL) and 41 acute myeloblastic leukemia
(AML) ( AML-M3 in 9 cases). Median age was 39
years (range 16- 62). They were treated according
to the established GIMEMA protocols. No patients
received heparin or any other anticoagulants. Factor
V G1691A mutation (FV-L), prothrombin G200210A
(FII20210) gene variant, MTHFR C677T variant, protein C, protein S and antithrombin (AT) deficiency
and the presence of Lupus Anticoagulant (LA) and
anticardiolipin antibodies (aCL) were evaluated. FVL was observed in 1 patient (1.4%), FIIA20210 mutation in 2 patients (2.8%) and MTHFR C677T variant
in 12 (16.6%) patients. The prevalence of these
mutations was not statistically different from that
observed in the general population from the same
ethnic background. Twenty-six (36.1%) patients had

The reported incidence of symptomatic central
venous catheter (CVC) related deep venous thrombosis (DVT) in adult cancer patients varies from 0.3
to 28.3% in different series. The issue of antithrombotic prophylaxis in these patients is still a matter of
debate. These data are obtained mainly from nonhematological solid cancers. Few data are available
for haematological patients. We retrospectively analyzed the clinical records of 128 consecutive patients
with haematological malignancies. Between January 1998 and December 2003, 218 CVCs were
implanted in 128 patients (56 females, 72 males:
mean age 47, range 15-70) consecutively admitted
to the Haematology Unit for acute lymphoblastic
leukemia (8 ), acute myeloid leukemia (32), Hodgkin’s lymphoma ( 14), non- Hodgkin’s lymphoma (29),
multiple myeloma (34), myelodiplastic syndrome (1),
primary amyloidosis (1), severe neutropenia (1). All
CVCs were centrally inserted under aseptic conditions. No pharmacological prophylaxis was administered, according to our Institution’s policy. Symptomatic catheter related deep venous thrombosis (DVT)
was recorded. Superficial thrombophlebitis was not
considered. The median duration of the CVCs was 29
days for a total of 6322 catheter/days. Seven symptomatic episodes of catheter-related upper extrem-
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ity DVT were registered (4 subclavian, 3 subclavian
and jugular vein) in 128 patients (5.4%; 1.1
events/1000 catheter days). The majority of the
events (5/7) occurred in patients with acute myeloid
leukemia. No signs/symptoms of pulmonary
embolism (PE) were reported. Mean platelet and leucocyte count at the time of diagnosis were 16×109/L
and 0.228×109/L respectively. CVC related infection
was documented in 28% (2/7) of episodes. Upper
extremity DVTs were treated with low-molecularweight-heparin (6/7) and warfarin (1/7). No major
haemorrages were reported. CVC was removed in
one case. The incidence of CVC-related thrombosis in
thrombocytopenic patients with haematological
malignancies is comparable with that reported for
non-thrombocytopenic cancer patients. We didn’t
find any association with PE. CVC related infection
plays a major role in thrombosis determination. Even
if the number of DVT we observed was small,LMWH
was a safe antithrombotic treatment in hematologic thrombocytopenic patients.
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ial endotoxin (LPS) stimulus, revealed that DF directly upregulated endothelial t-PA antigen expression
and further increased the LPS-induced t-PA antigen
levels. Simultaneously, it counteracted the LPSinduced increase in PAI-1 antigen expression (max.
DF dose = 73% inhibition; p<0.01), which resulted in
an overall increase of fibrinolytic activity (=t-PA
activity), both with and without LPS. In addition, DF
significantly counteracted in a dose-dependent manner the LPS-induced Tissue Factor expression by
HMEC-1. These data suggest that DF antifibrinolytic and anticoagulant action observed in transplanted patients with VOD might be supported by an
effect of this drug at the site of the microvascular
endothelium.

PO-088
MODIFICATIONS OF FIBRINOLYSIS AND COAGULATION
MARKERS BY DEFIBROTIDE (DF) IN VIVO AND IN VITRO
Falanga A, Marchetti M, Vignoli A, Barbui T
Dept. Hematology, Ospedali Riuniti, Bergamo, Italy
Defibrotide (DF) has proven effective and safe in
resolving severe hepatic veno-occlusive disease
(VOD), a life-threatening complication of hematopoietic stem cell transplantation. To evaluate the mechanism(s) of DF effect, we conducted a study: 1. in
vivo in VOD patients given DF, and 2. in vitro in
microvascular endothelial cells (HMEC-1) treated
with DF. In vivo, we assessed the pattern of clotting
and fibrinolytic plasma markers in six patients with
haematological malignancies, receiving escalating
doses DF (10-40 mg/kg/d, for 6-19 days) for severe
post-transplant VOD. Plasma markers were measured
before treatment (d-0), after 6 days of DF administration (d-6), and at 6 days after stopping DF (d-6A).
At d-6, the overall plasma fibrinolytic activity
(euglobulin lysis area, ELA) was 94% increased vs
baseline, in parallel to a 96% increase in plasma tPA, and a minor increase in PAI-1 levels (46%). On
d-6A, ELA significantly decreased (p<.05 vs d-6) and,
accordingly, t-PA level was decreased (p<.01) while
PAI-1 had a further 30% increase. Concerning the
clotting parameters, FVIIa activity was decreased
over time, without reaching the statistical significance, whereas D-dimer, a hypercoagulation and fibrinolysis marker, stayed over normal range values
from d-0 to d-6A. The in vitro model study of HMEC1 treated with DF, in the presence or not of bacter-
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ANTIPLATELET THERAPY
PO-089
HIGH RATE OF NON RESPONDERS TO ASPIRIN AND/OR
CLOPIDOGREL TREATMENT IN THE FIRST DAYS FOLLOWING
PERCUTANEOUS CORONARY INTERVENTIONS: AN EX VIVO
STUDY
Paniccia R, Tellini I, Costanzo M, Valente S,
Lombardi A, Giglioli C, Lazzeri C, Prisco D,
Gensini GF, Abbate R
Dip. Area Critica Medico-Chirurgica, Università
degli Studi di Firenze; Dip. del Cuore e dei Vasi,
Azienda Ospedaliero-Universitaria Careggi,
Florence, Italy
Aspirin (ASA) therapy following both acute
myocardial infarction (AMI) and acute coronary syndromes (ACS) has been shown to reduce the relative
risk of recurrent vascular events and death. However, the inhibition of platelet function by ASA is not
uniform among patients and this may be relevant
for the occurrence of new ischemic events. Recently, PFA-100 (Dade Behring, Germany) closure time
(CT) has been suggested as a possible tool to identify ASA-resistant patients. Aim of this study was to
investigate the response to ASA+clopidogrel treatment in 60 patients with AMI or ACS after PCI, by
assessing PFA-100 CTs by collagen+epinephrine
(CT/EPI) and collagen+ADP (CT/ADP) cartridges. All
patients were treated with 325 mg ASA once a day
and clopidogrel - 300 mg bolus immediately before
the procedure followed by 75 mg/day. Citrated blood
samples were taken 5-36 hrs after the procedure and
(in 42/60 patients) also 4-5 days after the PCI. A
control group of 101 healthy subjects, who had not
taken any antiplatelet agent for 15 days before blood
sampling, was also studied. ASA and clopidogrel
responders were defined respectively as patients with
a CT/EPI and a CT/ADP over the 95th percentile value in the control group (CT/EPI >203 s and CT/ADP
>139 s). Five to 36 hrs after PCI, 14/60 patients
(23%) had normal CT/EPI values and 42/60 patients
(70%) had normal CT/ADP values. Eighteen out of 60
patients (31%) showed both CTs prolonged, whereas 13/60 patients (22%) had both CTs in the normal
range. Four to 5 days after PCI, 16/42 patients (38%)
had normal CT/EPI values. Ten of these 16 patients
had had prolonged CT/EPI values 5-36 hrs after the
procedure. Thirty-five out of 42 patients (83%) had
normal CT/ADP values. Eight of these 35 patients had
had prolonged CT/ADP values 5-36 hrs after the prohaematologica vol. 89(suppl. n. 8):september 2004

cedure. In conclusion, short-term antiplatelet treatment with combination of ASA and clopidogrel does
not prolong PFA-100 CTs in a relevant proportion of
AMI and ACS patients. If this lack of ex vivo responsiveness to ASA and/or clopidogrel is related to an
increased risk of medium–term cardiovascular complications should be assessed by further studies.

PO-090
ASPIRIN RESISTANCE IN PATIENTS UNDERGONE CAROTID
ENDOARTERIECTOMY AND RE-STENOSIS: PRELIMINARY DATA
Ruzzon E, Randi Ml, Tezza F, Toldo C, Gallo S,
Fabris F
Dept. of Medical and Surgical Sciences, University
of Padua Medical School, Italy
Aspirin antiplatelet effect is not uniform in all
patients. Aspirin resistance occurs in about 30% of
patients with thromboembolic vascular events
despite therapeutic doses of aspirin. We report the
data of 27 patients (6 females and 21 males, mean
age 66±9.5 years) who underwent endoarteriectomy
because carotid symptomatic stenosis and treated
with Aspirin 100 mg/day for at least 6 months. The
patients were divided in two groups A) patients who
experienced a re-stenosis B) patients without restenosis. We performed aggregation study with Born
method in all patients during Aspirin treatment and
in 6 normal subjects matched for sex and age treated with low-dose Aspirin for at least 15 days. Aggregation was considered to be reduced if < 40% with
ADP and <50 with collagen.
Group A (14)
Normal Reduced
Reversible
ADP
Aggregation
(2 micromoles)

Normal
Collagen
Aggregation
(2 micrograms)

8

6

Reduced Normal
1

13

Group B (13)
Controls (6)
Normal Reduced Normal Reduced
Reversible
Reversible
6

7

0

6

Reduced Normal Reduced
0

13

0

6

The incidence of normal aggregation under Aspirin
between group A and group B was not statistically
significant; both group A and B had a higher incidence of normal aggregation if compared to controls (χ2 test). In 6 of the vascular patients we performed aggregations also 2 hours after i.v. bolus of
100 mg Aspirin. 5 cases had again normal aggrega-
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tions. The remaining patient acknowledges not to
take Aspirin before the previous test. We conclude
that 1) about 50% of patients with carotid re-stenosis had normal ADP aggregation in spite of Aspirin
treatment; 2) more patients than controls had normal ADP aggregation under Aspirin, as previously
reported in diabetic patients. This may be due to a
shorter treatment period in control group 3) aspirin
resistance seems not to be due to altered gastric
absorption.

PO-091
DIRECT AND IRREVERSIBLE INHIBITION OF COX-1 BY
NITROASPIRIN (NCX-4016) AND ITS METABOLITES
Corazzi T, Leone M, Gresele P
Department of Internal Medicine, Section of
Internal and Cardiovascular Medicine, University
of Perugia, Italy
Cyclooxygenases (COXs) are inhibited by aspirin
and other non-steroidal anti-inflammatory drugs
(NSAID). Nitroaspirin (NCX-4016), which is compounded by acetylsalicylic acid, a spacer molecule
(3-hydroxybenzyl alcohol), and nitric oxide, has
attracted considerable attention for its lower gastrointestinal toxicity and for a wider range of
antithrombotic activities. However it is not known
whether nitroaspirin needs to liberate acetylsalicylic
acid in vivo in order to inhibit COXs or if it can block
it as a whole molecule. NCX-4016 in vivo undergoes
metabolization into different metabolites that may
contain aspirin or salicylic acid. The aim of our study
was to evaluate the effects of NCX-4016 and its
metabolites on purified ovine COX-1 and COX-2 and
to compare them with those of aspirin, using a spectrophotometric assay. We found that NCX-4016
directly inhibits the activity of both oCOX-1 and
oCOX-2 with IC50 values of 65 µM and 45 µM,
respectively, similar to aspirin (IC50: 35 µM and 87
microM, respectively). Among NCX-4016 metabolites, those containing acetylsalicylic acid (NCX4017, NCX-4215), inhibited oCOX-1 and oCOX-2
activity. On the contrary, the metabolites containing
salicylic acid (NCX-4023, NCX-4019), the nitric
oxide-donating moiety (NCX-4015) and the spacer
(3-hydroxybenzyl alcohol) were ineffective on both
enzymes. Dialysis experiments showed that oCOX-1
inhibition, by both aspirin and NCX-4016, was irreversible. Finally, competition experiments with
reversible COX inhibitors (indomethacin, ibuprofen)
showed that both aspirin and NCX-4016 are displaced from COX-1 by a previous addition of a
reversible COX inhibitor. In conclusion, in vitro in a
purified system, NCX-4016 interacts with COX
enzymes in the same way as aspirin, excluding that

steric hindrance, due to the presence of a spacer and
a NO-molocule, prevents nitroaspirin from reaching
its target within the enzymatic channel of COX.

PO-092
PLATELET ANTIAGGREGATING ACTIVITY OF QUINOLIZIDINYLAND OF QUINOLIZIDINYLMETHYL- BENZOAZOLES
Mina L,* Terranova E,* Boido V,* Sparatore F,*
Piana A,° Armani U°
*Dipartimento di Scienze Farmaceutiche, Università
di Genova; °Centro di ricerca sulla trombosi e
dell'aterosclerosi, DIMI, Università di Genova, Italy
2-Phenyl-3-(quinolizidin-1-yl)-5-susbstituted
indoles have recently shown a significant antiaggregating activity on human platelets activated by
adenosine diphosphate, collagen and adrenaline.1
Very interestingly, this activity was in some cases
associated with antihypercholesterolemic action. In
order to broaden our SAR studies, other analogues
have been considered, bearing a quinolizidinylmethyl
moiety in the position 3 or 2 of the indole nucleus,
and it was observed that the platelet antiaggregating activity was still present.2 The antiaggregating
activity was observed in the past in many other
quinolizidine derivatives, synthesized for different
pharmacological aims [1: ref. 4-12]. We describe now
new sets of compounds derived from benzoazolic
nuclei which are isosters or bioisosters of indole and
correspond to the general structures I, II and III
(Z=O,S):
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Data so far available, and referring to the plateletantiaggregating action stimulated by ADP 2 µM,
show in some of the compounds tested a moderate
activity.
References
1. Ercoli M, Mina L, Canu Boido C, Boido V, Sparatore F, Armani U, et
al. Farmaco 2004:59:101.
2. Mina L, Bennicelli A, Boido V, Sparatore D. XVIth Int Symp on Med
Chem. Bologna; 18-22 September 2000. [abstracts 219].
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PO-093
MONITORING PLATELET GPIIB/IIIA ANTAGONIST THERAPY
USING A FLOW CYTOMETRY TECHNIQUE

PO-094
ANTIAGGREGANTING AGENTS DO NOT INFLUENCE THE
SONOCLOT PROFILE

Gallo L,* Seregni R,° Del Maschio A,* Ferrandi P,*
Ieri M,* Rossi E*
*S.I.M.T. and °Lab. Emodinamica, Azienda
Ospedaliera L. Sacco, Milan, Italy

Paniccia R,* Tellini I,* Costanzo M,* Innocenti D,*
Bolli P,* Valente S,° Giglioli C,° Lombardi A,*
Evangelisti L,* Gensini GF,* Prisco D*, Abbate R*
*Dipartimento Area Critica Medico-Chirurgica,
Università degli Studi di Firenze; °Dipartimento
Cardiologico e dei Vasi, Azienda Ospedaliero,
Universitaria Careggi, Florence, Italy

Inhibition of soluble fibrinogen binding to activated platelet is the target of tirofiban, a GPIIb/IIIa (alfa
IIb β 3) complex antagonist. GPIIb/IIIa antagonists
drugs are used to prevent thrombotic complications
of percutaneous coronary interventions. In this study
we used a whole blood flow cytometric assay to evaluate the effect of tirofiban therapy in patients with
coronary artery disease undergoing to pèercutaneous
transluminal coronary angioplasty (PTCA). We used
PAC-1, a monoclonal antibody (Mo Ab) that recognize activated GPIIb/IIIa, to assess the amount of
GPIIb/IIIa complex inhibited by tirofiban. We studied
20 patients before treatment, 15 minutes and 3
hours after bolus infusion. The patients where treated with aspirin, heparin and tirofiban with the following scheme: - bolus of 25 µg/kg in 3 minutes; continuous infusion with 0.15 µg/Kg/minute for 12
hours. We have also evaluated platelets function in
presence of tirofiban, measuring P-selectin (Mo Ab
CD 62 P) exposition after in vitro stimulation with
agonist (U46619-Sigma). As controls we studied 20
healthy volunteers (basal conditions). The percentage
of GPIIb/IIIa receptors blocked by tirofiban had range
of 50-94% at 15 minutes and range of 70-97% at 3
hours after treatment. Some patients showed an
increase of receptors blocked after 15 minute, other
patients showed the same effect at 15 minute and
at 3 hours. Two patients had 83-94% of effect at 15
minute and < 70% at 3 hours after bolus infusion.
All the patients platelets showed normal exposure of
P-selectin in basal conditions ad during tirofiban
treatment. These preliminary data confirm the
interindividual variation in response to GPIIb/IIIa
antagonist therapy and indicate that the described
flow cytomety technique could be a suitable method
for assessing the effects of GPIIb/IIIa antagonist and
for monitoring these therapy.
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Two new point-of-care devices, which identify
platelet function (PF) have recently become available. The PFA–100 system (DADE, USA) records the
closure time (CT) taken by platelets to occlude a
membrane coated with collagen and either epinephrine (CT/EPI) or ADP (CT/ADP). The Sonoclot analyzer (SIENCO Inc, USA) records changes in blood viscoelastic properties in the form of a graph. Sonoclot
signatures show a lag period (SonACT), corresponding to ACT, and a primary wave whose slope reflects
the rate of fibrin formation (Clot rate – CR). Then, an
inflection is produced as platelets are incorporated
into the fibrin mesh and a secondary upslope leads
to peak, which occurs at completion of fibrin formation. Subsequent downslope is produced as platelets
induce further clot retraction The time to peak (minutes) (TP) reflects clot retraction, and is considered
an indicator of PF. The purpose of this study was to
investigate the changes of Sonoclot analysis and PFA
100 CT in 42 patients suffering from idiopathic sudden sensoneurinal hearing loss (ISSHL), treated with
ASA (100 mg/die) for at least 1 month and in 54
patients undergoing PCI treated with ASA (325
mg/die) and clopidogrel (bolus: 300 mg followed by
75 mg/die) for a period of 2-5 days. A control group
of 67 subjects, who had not taken any antiaggregating agent for 15 days before blood sampling, was
also studied. In both patient groups the CT/EPI was
prolonged compared to control group, so indicating
ASA response. CT/ADP was prolonged in 22/42 ISSHL
patients (52%) and in 18/56 PCI patients (33%).
Instead, Sonoclot signature did not show any effect
of ASA administration. In ISSHL patients TPs was
similar compared to control group (113.6 vs 112.7
min) and only 1 patient showed a Sonoclot signature
without clot retraction curve. In PCI patients a slight
non significant prolongation of TP was observed in
comparison with control group (117;5.8 vs 1117;2.7
min) and only 2 patients showed a Sonoclot signature without clot retraction curve. The SonACTs were
significantly (p<0.05) shortened in ISSHL patients,
whereas SonACTs of PCI patients did not show differences versus control group. In both patient groups
CRs were signicantly higher than in control group
(at least p<0.05). These preliminary results suggest
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that antiaggregating agents in ASA responder
patients - as evaluated by PFA 100 analysis - do not
affect the Sonoclot profiles.

PO-095
EFFECT OF PARNAPARIN, A LOW MOLECULAR WEIGHT
HEPARIN, ON PLATELET-PMN LEUKOCYTE INTERACTION
Maugeri N, De Gaetano G, Donati MB, Cerletti C
Laboratory of Cell Biology and Pharmacology of
Thrombosis. Center for High Technology Research
and Education in Biomedical Sciences, Catholic
University, Campobasso, Italy
The antithrombotic effect of heparin may be partly due to some anti-inflammatory properties. Aim: to
test the effects of parnaparin (PNP, Alfa Wassermann, Bologna), a low-molecular weight heparin, on
adhesive molecule-mediated platelet-PMN interaction and on leukocyte function. Methods: Washed
platelets and PMN (from healthy volunteers) were
incubated with PNP or unfractionated heparin (UFH),
before cell activation. Dual color FACs was used for
detection of platelet-PMN mixed aggregates (MCA),
L-selectin(CD62L), CD142 (TF) expression, and
myeloperoxidase (MPO) content and expressed as
percent of controls (mean±SEM; n=4-6). Results:
MCA, formed by stirring PMN at 1000 rpm for 5 min
in the presence of thrombin-activated, fixed
platelets, were 54±13% of total PMN population.
Between 0.3 and 3 IUaXa/mL PNP inhibited MCA formation in a concentration-dependent way up to
70%, while UFH was inhibitory up to 40%. CD62L
expressed on PMN (% of CD62L+), stirred for 5 min
in the absence of platelets, was 28±12%. PNP (0.30.8IUaXa/mL) completely prevented the shedding of
CD62L induced by either P-selectin (5µg/mL) or fMLP
(0.5 µM), corresponding to about 60% of unstimulated PMN, an effect independent of the incubation
time (5-20 min). PNP also effectively prevented
CD62L shedding occurring during PMN stirring, in
the absence of any added chemical agonist. Increase
in TF expression on PMN (% CD142+) induced by Pselectin or fMLP was 185±10 and 241±80% of basal
value, respectively, and was completely prevented
(>95% inhibition) by 0.8 IUaXa/mL PNP. PNP completely protected PMN degranulation, after challenge
with P-selectin or fMLP (>95% inhibition). All the
effects of PNP were similarly observed with UFH.
Conclusions: The process of fractionation to obtain
low molecular weight PNP did not remove the anticoagulant-independent effects on PMN function.
Thus, if the overall anti-thrombotic properties of
heparin are partly due to a leukocyte-mediated antiinflammatory effect, PNP would share a similar
mechanism at concentrations in the same range as
those of UFH.

143

PO-096
NITRIC OXIDE(NO)-RELEASING FLUVASTATIN IMPROVES
FLUVASTATIN ACTIVITY WITHOUT REVERTING STATINS’
NEGATIVE EFFECT ON ATHERO-ENDOTHELIAL LEUKOCYTE
ADHESION MOLECULES (ELAM) EXPRESSION IN THE
VASCULAR ENDOTHELIUM
Zampolli A,* Massaro M,* Basta G,* Del Turco S,*
De Caterina R*°
*Institute of Clinical Physiology, CNR Pisa and Lecce,
°G. d'Annunzio University, Chieti, Italy
Although statins improve many pathogenetic
aspects of atherothrombosis, even independently of
their cholesterol-lowering action, some detrimental
effects have been observed. In the vascular endothelium, statins increase nitric oxide (NO) bioavailability improving endothelial function, while in
macrophages, they decrease matrix-metalloproteinases (MMP) secretion, contributing to plaque
stabilization. However, statins do not decrease circulating levels of soluble cell adhesion molecules.
Moreover, statins increase athero-ELAM expression
(VCAM-1 and E-selectin) in human umbilical vein
endothelial cells (HUVEC). In the same system, the
induced athero-ELAM expression is inhibited by
exogenous NO. We therefore hypothesized that the
new NO-releasing fluvastatin-NO could reverse the
negative effect of fluvastatin alone on ELAM expression. We also assayed the effect of fluvastatin-NO on
MMP-9 secretion by U937 monocytoid cells. HUVEC
were incubated with fluvastatin and fluvastatin-NO
(0.01-1 µmol/L) for 16 h followed by IL-1α (1 ng/mL)
stimulation for 12 h (VCAM-1) or 4 h (E-selectin). As
control, 200 µmol/L of the NO donor S-nitroso-glutathione (GSNO), was incubated with fluvastatin.
VCAM-1 and E-selectin expression were determined
by EIA. U937 cells were incubated with fluvastatin or
fluvastatin–NO (0.1- 50 µmol/L) for 24 h, followed
by stimulation with phorbol myristate acetate (PMA)
for 20 h, after which culture medium was collected
and MMP-9 activity assessed by zymography. Fluvastatin potentiated the IL-1α-mediated atheroELAM expression in HUVEC (+ 15%, p<0.01), but fluvastatin–NO did not reverse such increase. On the
contrary, GSNO determined an average 30%
decrease in VCAM-1 and E-selectin expression in the
presence of fluvastatin (p=0.0002). In U937 cells,
fluvastatin dose-dependently inhibited PMA-induced
MMP-9 activity, but, interestingly, fluvastatin-NO
exerted a more potent inhibitory effect, with an average 40% decrease in MMP-9 activity as compared to
fluvastatin (p<0.001). In conclusion, although NOfluvastatin did not improve statin’s effect on atheroELAM, it was more potent than fluvastatin in reducing MMPs release by monocyte-like cells.
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ACQUIRED COAGULATION DISORDERS
PO-097
ACQUIRED FACTOR VIII HEMOPHILIA IN A GERIATRIC PATIENT
Boddi W, Machetti S, Sodi N, Sammicheli L, Cati G,
Marotta G, Cappelli R*
U.O. Medicina Interna Ospedale Campostaggia
A.S.L. 7 - Siena; * Dipartimento di Medicina Interna,
Cardiovascolare e Geriatrica, Università di Siena
Acquired hemophilia is a rare coagulopathy in adult
caused by the development of autoantibodies against
to factor VIII and is associated with bleeding complication that can be life threatening. Although the aetiology of this disorder remains obscure, about half of
cases are associated with other conditions, mainly the
post partum, underlying cancer, autoimmune disease
or drug administration. An 81-year old male was
admitted at hospital with extensive haematomas complaints appearing one week before. There was no family or personal history of congenital bleeding diathesis. He had chronic bronchitis and smoke; any drug
was used in the last month. On examination, the
patient was in a reduced condition with large
haematomas (neck, chest, arms and lower limbs). The
other systems were intact. Laboratory parameters
revealed: haemoglobin 7.9 g dL-1, haematocrit 25%,
mean cell volume 94, normal number of platelets and
white blood cells. Coagulation studies revealed an activated partial thromboplastin time (aPTT) prolonged (98
sec.), with normal prothrombin time and fibrinogen
concentration. An aPTT mixing study did no show correction, suggesting a coagulation inhibitor. Biochemical, immunological tests and tumour markers were
normal. Lupus anticoagulant and anticardiolipin antibodies were negative. Thoracic and abdominal computed tomographic scan did not reveal pathological
images or haematomas. Analysis of clotting factors
revealed decreased factor VIII (< 2%) and elevated factor VIII inhibitor (55 Bethesda units). From clinical and
laboratory findings, idiopathic acquired hemophilia
diagnosis was made. Fresh plasma, red blood cells and
Human Factor VIII ( 2000 u/day for 7 days) infusion
was initiated, associated with 80 mg/day of metilprenisolone intravenously. A progressive improvement
of clinical conditions and laboratory parameters was
observed. After 18 days the patient was discharged
and treated with predinosone 50 mg /day. After one
month at follow-up control the clinical conditions and
laboratory parameters were normal.
haematologica vol. 89(suppl. n. 8):september 2004

PO-098
ACQUIRED HEMOPHILIA TYPE A IN A VERY OLD WOMAN:
A CASE REPORT
Masotti L,1 Vecce R,1 Gianchecchi D,1 Cantini R,1
Cannistraro D,1 Matteucci A,2 Cecconi N3
1U.O. Medicina Interna, Ospedale di Cecina, Azienda
USL 6 Livorno, 2U.O. Patologia Clinica, Ospedale di
Livorno, Azienda USL 6 Livorno, 3Dipartimenti di
Oncologia, divisione di Ematologia, Ospedale Santa
Chiara, Università degli Studi di Pisa, Italy
Acquired hemophilia (AH) is a severe, potentially
life-threatening condition usually involving elderly
patients, caused by antibody against factor VIII of
coagulation. Case report: A 92-years-old woman
came to our observation for severe acute anemia (6,5
g/dl) associated to many diffuse skin bleedings. The
history didn’t reveal diseases, pharmacological treatment or trauma. The physical examination didn’t
reveal significant signs. The first performed laboratory assays demonstrated as abnormal: aPTT 110 sec;
leucocyte count (37800×109/L, 32 neutrophils, 64%
lymphocytes); platelets count of 94000×106/L with
antibodies against platelets; ESR of 71 mm/h; DDimer 0,61 ng/mL. The dosage of the coagulation
factors demonstrated a value of factor VIII < 1%
with a titer of Factor VIII inhibitor of 5,5 Bethesda
Units. The following biochemical examinations
resulted in normal range: tumor markers, autoimmunity profile, thyroid functionality, markers of
hepatitis. The instrumental examinations of chest
and abdomen only revealed moderate spleenmegaly.
Lymphocytes typization showed an increasing of B
lymphocytes CD5+/CD19+ with expression of surface
immunoglobulins and K clonality, diagnostic for
chronic lymphocytic leukemia. We treated the
patients with blood transfusion and intravenous
prednisolone with prompt reduction of aPTT and
inhibitor Factor VIII titer. At hospital discharge the
clinical condition of the patient were good: Hb 11,5
g/dL, aPTT 51 sec, Factor VIII 18%, Factor VIII
inhibitor 2,1 Bethesda Units, leucocytes were
15600×109/L. At home the patients was treated with
prednisone. Actually, after six months any bleedings
occurred; biochemical values are aPTT 34 sec, Factor
VIII 101%, 6400×109/L lymphocytes, Hb 13,7 g/dl,
platelets count 60000×106/L. AH is a rare but serious coagulopathy usually affecting elderly people,
both in absence of pathologies than in many diseases, especially in tumors. The present case report
involving a very old patients could represent an
example of AH as first manifestation of a lymphoproliferative syndrome.
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PO-099
ACQUIRED HEMOPHILIA: AN EARLY MARKER OF RELAPSE IN
A PATIENT WITH A HISTORY OF MULTIPLE MYELOMA

PO-100
DISLIPIDEMIA AND REDUCED FIBRINOLYSIS IN A CHILD
WITH UREMIC HEMOLYTIC SYNDROME

De Simone C, Catalano L,* Coppola A, Cimino E,
Pollio G,* Buonanno MT,* Tufano A, Cerbone AM,
Rotoli B,* Di Minno G
Regional Reference Centre for Coagulation Disease,
and *Chair of Hematology, Dep. of Clinical and
Experimental Medicine, “Federico II” University,
Naples, Italy

Cerneca F, Bruno G
Istituto per l'Infanzia IRCCS Burlo Garofolo, Trieste,
Italy

Acquired hemophilia is a rare, life-threatening
bleeding disorder, due to anti-Factor (F) VIII autoantibodies, often related to immunological or lymphoproliferative disease. A 59-yr old man was
referred to our Institution in April 2003 because of
a recently-onset bleeding tendency (post-traumatic
hematomas, persistent hematuria) and prolonged
APTT (ratio 2.03). A moderate Factor (F) VIII deficiency (4.2%) and a low-titre (3.4 BU) FVIII inhibitor
was diagnosed. He had a history of multiple myeloma (IgGk, stage IIIA according to Durie and Salomon)
and had achieved a complete remission since 2001,
after double bone marrow transplantation. After 3
mo-follow-up, in which no clinical or laboratory
signs of relapse were detected, a severe hematoma
of the right arm was treated with desmopressin and
recombinant FVIII concentrate, and a 5-d 400 mg/Kg
i.v. Ig course and a 15 mg/Kg i.v cyclophosphamide
bolus (preferred because of uncompensated diabetes
mellitus) were started as eradication strategy. Two
weeks later, the onset of unstable angina (treated
only by anti-ischemic drugs, as coagulation abnormalities hampered to perform angiographic procedures and to start antithrombotic treatment) led to
introduce oral prednisone (0.5 mg/Kg) and
cyclophosphamide (1.5 mg/Kg). APTT and inhibitor
titre progressively lowered over the following 6
weeks of treatment; however, when doses of prednisone were reduced, a tendency to a new increase
of inhibitor was shown. Therefore, after reducing and
withdrawing cyclophosphamide, a very slow reduction of prednisone was carried out. FVIII inhibitor
was undetectable since November 2003 and prednisone was cessated on January 2004. Two months
later a significant increase of a monoclonal IgGk
paraprotein was detected, in the absence of coagulation abnormalities. In this patient with a history of
multiple myeloma, the onset of acquired hemophilia was likely to be an early marker of derangement
of the immunologic network due to the malignant
relapse.

Many pathogenetic factors may enhance coagulation process and induce thrombosis. The Authors
report a case of uremic hemolytic syndrome, with
marked evidence of macroscopic kidney thrombotic
involvement, in which an important dislipidemia
(triglyceridemia 384 mg/dl, colesterolemia 428 mg/dL)
was detected during the phase of clinical improvement. These findings, and the contemporary marked
reduction of fibrinolytic activity (t-PA before stimulation 2.6 ng/mL, t-PA after stimulation 2.5 ng/mL;
PAI-1 before stimulation 25.7 AU/mL, PAI-1 after
stimulation 40.4 AU/mL), seem to be relevant pathogenetic factors in this case. The treatment with polynsaturated fatty acids Omega 3 may have been helpful in modifying these serum abnormalities (triglyceridemia 101 mg/dL; colesterolemia 295 mg/dl; t-PA
before stimulation 3.6 ng/mL, t-PA after stimulation
8.3 ng/mL; PAI-1 before stimulation 7.8 AU/mL, PAI1 after stimulation 2.2 AU/mL) and maybe could have
brought to the clinical improvement.

PO-101
CD40LIGAND ENHANCES MONOCYTE TISSUE FACTOR
EXPRESSION AND THROMBIN GENERATION VIA OXIDATIVE
STRESS IN PATIENTS WITH HYPERCHOLESTEROLEMIA
Ferro D,* Sanguigni V, Pignatelli P, Del Ben M,
Tini N, Saliola M,* Sorge R, Violi F
Department of Experimental Medicine and
Pathology; University of Rome "La Sapienza:
*Department of Internal Medicine, University
of Rome "Tor Vergata”, Rome, Italy
Patients with hypercholesterolemia show an ongoing prothrombotic state, but the underlying mechanism is still unclear. We tested the hypothesis that
CD40 ligand induces a prothrombotic state by
enhancing oxidative stress. Circulating levels of the
soluble form of CD40 ligand (sCD40L) (Quantikine
CD40 ligand, R&D Systems, Minneapolis, USA), of
prothrombin fragment 1+2 (F1+2)(Enzygnost F1+2,
Behringwerke, Marburg, Germany), a marker of
thrombin generation, and of 8-hydroxy-2-deoxyguanosine (8OHdG) (Bioxytech 8-OHdG-EIA, OXIS
Health products, Portland, USA), a marker of oxidative stress, were measured in 40 hypercholesterolemic patients and in 20 age and sex matched
healthy subjects. Patients with hypercholesterolemia
haematologica vol. 89(suppl. n. 8):september 2004
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showed significantly higher levels of sCD40L
(p<0.005), 8OHdG (p<0.005) and F1+2 (p<0.005)
than controls. sCD40L significantly correlated with
OHdG (r=0.85; p<0.0001) and F1+2 (r=0.83;
p<0.0001); a significant correlation between 8OHdG
and F1+2 was also observed (r=0.64; p<0.0001). An
in vitro study demonstrated that CD40L-stimulated
monocytes from hypercholesterolemic patiients
expressed more tissue factor and F1+2 than monocytes from controls; coincubation of monocytes with
vitamin C (50 and 100 µmol/L), a known antioxidant,
dose-dependently inhibited thrombin generation
rate and tissue factor expression. The study indicates
that, in hypercholesterolemic patients, CD40L overexpresses tissue factor and increases thrombin generation rate by enhancing oxidative stress.

PO-102
HEMOSTATIC ACTIVATION IN DIGESTIVE TRACT CANCER
Papa ML,* Capasso F,* Pudore L,* Torre S,* Russo V,*
Montella M,^ Del Rio P,° Palaia R,° de Bellis G,^
Ruffolo F,° Parisi V°
* Laboratory of Haemostasis and Thrombosis,
S. Giovanni Bosco Hospital, ASL1, Naples; ¡Department of Oncology, National Cancer Institute, "G.
Pascale" Foundation, Naples, Italy
In patients with malignancy venous thromboembolism (VTE ) is frequent complication, whose risk
increases in presence of factors like surgery and
chemotherapy. Among the mechanisms proposed to
explain this predisposition towards thrombosis, the
malignant neoplasm by itself represents a condition
of acquired thrombophilia. Furthemore it has become
evident that the coagulation proteins play an important role in tumor growth and metastatic spread.
With the purpose to identify subjects at increased
risk for VTE and positively influencing prognosis of
the illness, in patients with abdominal cancer, withouth a history or clinical evidence of VTE before the
surgery, we studied some components of the haemostatic system. 72 consecutive patients ( M/ F: 35/ 37,
aged between 32 and 79 years) with carcinoma of
the digestive tract, candidates for surgery, were
enrolled in the study. As control group were chosen
77 healthy subjects matched for sex and age. In all
cases and controls we evaluated the hypercoagulable state by the assays of: the prothrombin fragment1+2(F1+2), the tissue factor pathways
inhibitor(TFPI) and the thrombin -activable fibrinolysis inhibitor(TAFI). We used a Student's t- test to
compare the results from the cases and the controls.
A value of p<0.05 was chosen as the level of significance. All data were analyzed by SPSS statistical
software. Significantly high levels of F1+2, free TFPI
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and TAFI were detected in patients compared with
controls.(1.2±1.6 nM vs 0.7±0.14 nM; 18.4±8.07
ng/ml vs 10.1±4.5 ng/ml; 86.2±32.1% vs 62.68+18.09%). A t= 2.43, CI (-1.84; 2.84) was obtained
for the F1+2; for the TFPI we obtained a t= 5.91,CI
(-5.62;22.22) and for TAFI a t= 5.12,CI (-23.87; 70.91)
was observed. The free TFPI shows an acute release
of tissue factor (TS) which triggers the coagulation
mechanisms and lead to increase in thrombin generation (high F1+2 ). Even more interesting is the
finding of elevated TAFI levels. Indeed clot-bound
thrombin, which is not been proteolysed by heparinantithrombin complex, may continue to retard the
TAFI-dependent fibrinolysis. In conclusion, a cancer
related hypercoagulable state is present in oncological patients and provides a rationale for more targeted prophylactic and therapeutic treatments especially for patients at high- risk, i. e. during surgery
and chemotherapy.

PO-103
LMWH INDUCED THROMBOCYTOPENIA (TYPE II)
SUCCESSFULLY TREATED WITH FONDAPARINUX (ARIXTRA®)
D’Angelo A, Crippa L, Della Valle P, Pattarini E,
Viganò D'Angelo S
Servizio di Coagulazione ed Unita’ Ricerca Trombosi,
IRCCS H S. Raffaele, Milan, Italy
Heparin-induced trombocytopenia (HIT) type II is
often a devastating complication of unfractionated
heparin treatment, but it may also occur during
LMWH administration. A 63 years old male patient
suffering of bladder cancer was admitted to our hospital on November 2002. At the age of 53 he had suffered a stroke, treated with ticlopidine and aspirin.
At the age of 57 he was shifted to acenocoumarol
(2.5 mg/weekly) because of the occurrence of left
carotid artery thrombosis. The patient had never
received unfractionated heparin administration. On
admission for radical surgery, LMWH prophylaxis
(enoxaparin 2,000 U/day) was instituted. At surgery
(day 0), platelet count was 200,000 (per cubic mm)
and enoxaparin prophylaxis was increased to 4,000
U/day. On day 6, the patient developed left iliofemoro-popliteal DVT; enoxaparin was increased to
12,000 U/day and a caval filter positioned on the
following day. On day 11 contra-lateral DVT occurred
with caval extension of thrombosis. Platelet counts
dropped from 280,000 on day 4 to 50,000 at the
time of DVT, and 60,000 at the time of contra-lateral DVT. Administration of warfarin (5 mg) for 2 days
led to INR values up to 6.0 in the following days.
Within 4 days after interruption of LMWH treatment
(day 17) platelet counts raised from 47,000 to
212,000, with persisting clinical symptoms of DVT.
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On day 22, Fondaparinux was administered at the
dose of 7.5 mg/day for 27 days before re-insitution
of warfarin treatment, with platelet counts remaining consistently above 250,000. The patient was
readmitted for additional surgery after 6 and 8
months and always treated with Fondaparinux without any drop in platelet counts. This is the first report
of successful LMW-HIT type II treatment with Fondaparinux. In view of its safety, this pentasaccharide
should be preferred to hirudin in the treatment of
heparin-induced thrombocytopenia.
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ANTIPHOSPHOLIPID ANTIBODIES
PO-104
TRANSIENT LUPUS ANTICOAGULANT SECONDARY TO
MENINGOCOCCAL MENINGITIS
Santoro R, Iannaccaro P, Sottilotta G, Elia L,
Zappalà D, Bulotta G
Centro Emofilia - Centro di Riferimento Regionale
per la Patologia Emorragica e Trombotica Ereditaria,
Azienda Ospedaliera Pugliese-Ciaccio, Catanzaro,
Italy
Infectious agents have been implicated in the
induction of antiphospholipid (aPL) antibodies, in
the positivity for lupus anticoagulant (LA) and in the
development of the antiphospholipid syndrome
(APS). Many viral infections including hepatitis C
virus, human immunodeficiency virus, cytomegalovirus, varicella zoster virus, Epstein-Barr virus, adenovirus, parvovirus B, but also bacterial infections
like relapsing streptococcal tonsillitis, have been
described. We report a case of a previously well three
months old infant (female), come to our observation
because she developed elevated fever and neck stiffness. She was diagnosed to have meningococcal
meningitis. Hematologic testing revealed deranged
clotting time with an aPTT of 63.4 sec (ratio 2.19),
aPTT after mixing with normal plasma ratio 1.68 and
INR of 1.29. Platelets were within the normal range.
Diluted Russell’s viper venom test was consistent
with the presence of a lupus anticoagulant. However, anticardiolipin antibodies were negative.
Although meningococcal meningitis sometimes presents with haemorrhagic disorders and disseminated intravascular coagulation (DIC), in this case the
infection was the triggering factor for the appearance of lupus anticoagulant. The infant had an excellent outcome with complete recovery, gradual normalization of the aPTT and disappearance of the
lupus anticoagulant two months after. The clinical
significance of finding aPL antibodies and lupus anticoagulant positivity in patients with viral and bacterial infections remains unknown. In some patients,
these antibodies may be transient, often disappear
within 2 or 3 months and are not usually associated
with thrombotic complication. In other susceptible
individuals, they may persist and raise the question
of whether infections may trigger the development
of aPL antibodies and/or lupus anticoagulant in
autoimmune diseases.
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PO-105
PROGNOSTIC SIGNIFICANCE OF ENCEPHALIC NMR IN
PATIENTS WITH ANTIPHOSPHOLIPID SINDROME (APS)
La Rosa L, Rosana A, Cefis M, Restifo D, Uccellini M
Ambulatorio di Emostasi e Trombosi del Servizio di
Medicina Trasfusionale, Azienda Ospedaliera Civile
di Vimercate, Italy
Introduction: One of the major concerns of the
antiphospholipid syndrome (APS) is the propensity
of antiphospholipid antibodies to cause thrombosis
in the vessels of the brain. Although encephalic NMR
alterations have been described in APS, their clinical
correlates are still undefined. Patients and Methods:
Twelve patients diagnosed as having APS were studied. At the diagnosis of APS, three patients were
admitted in the Neurology Division for a transient
ischemic attack, one was referred for an hypoacusia,
one was followed-up by the rheumathologist for a
Lupus Anti-Coagulant (LAC) sindrome, two were
referred to the hematologist for the occurrence of
anemia and thrombocitopenia. Five cases were occasionally diagnosed as having APS during admission
in the Internal Medicine Department. All the patients
were administered long term oral anticoagulant
therapy with warfarin. LAC was detected in 7 out of
12 patients (58.3%). In all the cases, NMR of the
brain was performed at the diagnosis of the APS and
during follow-up. Results: In 6 out of 12 patients
(50%), encephalic NMR imaging was suggestive for
local brain microembolism. Two out of 6 patients
(33%) with stable brain NMR alterations developed
a progressive loss of memory during follow-up. Conclusions: Although the significance of brain NMR
alterations in patients with APS remains uncertain,
a significant proportion of patients with the radiological evidence of brain microembolism develops
neurological symptoms during follow-up despite
warfarin treatment. To better define the prognostic
significance of NMR imaging for neurological complications in patients with APS, a prospective observational study has been undertaken in our Center.

PO-106
STUDY OF AUTOANTIBODIES AND THE RELATIONSHIP
BETWEEN ANTICARDIOLIPIN ANTIBODIES AND LUPUS
ANTICOAGULANT IN FEMALE PATIENTS WITH
PREGNANCY-INDUCED ARTERIAL HYPERTENSION

lupus anticoagulant, and the prevalence of autoantibodies in a group of 48 hypertensive third trimester
pregnant women. There was no correlation between
levels of anticardiolipin and tests of lupus anticoagulant activity. Prevalence of autoantibodies was low,
and the presence of anticardiolipin antibodies was
not a marker for severe hypertension, trisymptomatic
gestosis, or intrauterine growth retardation. In conclusion, our study did not reveal the presence of
antiphospholipid antibodies in hypertensive third
trimester pregnant women, but the results failed to
show any concordance between anticardiolipin antibodies and lupus anticoagulant activity.

PO-107
CASE REPORT: MIDDLE CEREBRAL ARTERY THROMBOSIS IN
A YOUNG WOMAN WITH ANTIPHOSPHOLIPID SYNDROME
Lo Pinto G, Schenone A, Bianchini D*
Thrombosis Unit: Medical and *Neurological
Department Galliera Hospital, Genoa, Italy
We describe a case of an unmarried woman aged
32, with a family history of coronary artery disease
(father) and moderate low platelet count (100.000 cu
mm) known since many months. She has developed
a sudden transitory aphasia with asthenia of the
body right side with progression to aphasia and ipsilateral hemiplegia. The patient was submitted to
brain TC both without and with contrast medium,
MR and angio MR with contrast medium as well as
to angiographic evaluation that showed a middle
cerebral artery occlusion near its origin. The ultrasound examination of the neck vessels and the heart
ultrasonography were normal. We performed a coagulation screening and found Lupus AntiCoagulant
positivity and a high title of anticardiolipin antibody:
IgG 94 U/mL and IgM 36 U/mL (N.V. 1 - 10 U/mL) and
positivity of antinuclear antibody (title 1/320 with
homogeneous pattern). At the beginning we performed an anticoagulant therapy with heparin and
soon after with warfarin. At present the patient is
treated with warfarin and physiotherapy. A pharmacological immunosoppression may be useful. We
think that an early attention to the low platelet
count would have been helpful for a preventive
treatment of such severe ischemic clinical event.

PO-108
ADAMTS13 IN PATIENTS WITH ANTIPHOSPHOLIPID SYNDROME
(APS)

Cerneca F, Bruno G, Bogatti P
Istituto per l'Infanzia IRCCS Burlo Garofolo, Trieste,
Italy

Birolini A, Del Maschio A, Lamagna R, Carraro MC,
Arrigoni L, Rossi E
S.I.M.T. Azienda Ospedaliera Luigi Sacco, Milan, Italy

The aim of this study was to evaluate the relationship between anticardiolipin antibodies and

Antiphospholipid antibody syndrome (APS) defines
a clinical picture derived by association of antibodies
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against phospholipid-binding proteins and thrombotic diathesis. The most severe form of APS is Catastrophic Antiphospholipid Syndrome; (CAPS), a thrombotic microangiopathy, clinically and histologically
similar to Thrombotic Thrombocytopenic Purpura
(TTP). Most frequent form of TTP has an autoimmune
pathogenesis, as it is due to the inhibition of
ADAMTS13 by an IgG antibody. We studied 26
patients suffering from APS in order to verify if also
in these patients, like in TTP, there was a deficiency of
ADAMTS13, due to the presence of autoantibodies
able to block the activity of ADAMTS13, possibly
explaining their thrombosis. Patients’ plasma was
tested for laboratory confirmation of antiphospholipid antibodies, activity of ADAMTS13, functional
VWF level (VWF:RCo) and VWF antigen (VWF:Ag).
Plasma from 20 blood donors, matched for sex and
age with patients, was used as control group. Results
indicated that ADAMTS13, VWF:RCo, VWF:Ag were:
98.6±14.6, 104.2±35.5 and 111.7±34.2, versus
153.5±37.7, 187.7±72.4 and 194.3±64.2, respectively for control and patient group (p<0.001). Results
evidenced a significant difference between patients
and controls, with increased level of all three parameters in patients. No deficiency of ADAMTS13 was
found, neither positivity for anti-CD36 antibodies in
those patients whose VWF:RCo/VWF:Ag was abnormal. Results obtained would exclude the presence of
autoantibodies able to inhibit ADAMTS13. As in our
patients none had thrombosis at the moment of the
study and none had CAPS, it is possible that inhibiting antoantibodies were present during the clinical
event and then disappeared from plasma. In conclusion a significant difference between patients and
normal controls was present for ADAMTS13, VWF:RCo
and antigen: that might indicate an alteration of the
haemostatic balance in plasma patients with a prothrombotic significance.

PO-109
SOLUBLE CD40 LIGAND PLASMA LEVELS IN SLE PATIENTS
WITH ANTIPHOSPHOLIPID ANTIBODIES
Ferro D, Pignatelli P, Loffredo L, Conti F, Valesini G,
D'Angelo A, Violi F
University of Rome "La Sapienza", Rome; *Istituto
Scientifico H.S. Raffaele, Milan, Italy
The CD40 ligand signaling pathway promotes atherosclerosis and exerts prothrombotic activity. Previous studies showed in SLE patients elevated soluble CD40 ligand (sCD40L) levels, related to the disease activity. We studied 30 consecutive patients
with SLE (3 men, 27 women, ages 18-56 years), diagnosed in accordance with ARA criteria. Fourteen SLE
patients were positive for antiphospholipid antibod-
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ies. Eight of the aPL positive (aPL+) subjects and 2 of
the 16 aPL negative (aPL-) patients had experienced
a thrombotic event (p=0.014). Disease activity, performed behind SLEDAI score, hypertension and diabetes did not differ between aPL+ and aPL- patients.
aPL+ subjects had higher sCD40L (Quantikine CD40
ligand, R&D Systems, Minneapolis, MN) (8.55±1.83
vs. 3.93±1.16 ng/mL; p<0.0001), prothrombin fragment 1+2 (F1+2) (Enzignost F1+2, Behringwerke,
Marburg, Germany) (1.81±0.54 vs. 1.07 0.39 nM;
p<0.0001) and urinary excretion of 11-dehydrothromboxane B2 (3702±1040 vs. 1084±769
pg/mg creatinine; p<0.0001) than aPL- ones. These
data are irrespective of disease activity. Significant
positive correlations were observed between sCD40L
levels and both F1+2 (Rho=0.77; p<0.0001) and urinary 11-dehydrothromboxane B2 (Rho=0.87;
p<0.0001). aPl + patients with a history of thrombosis showed higher sCD40L values than aPL+ subjects without a history of thrombosis (9.87±0.65 vs.
6.79±1.28 ng/mL; p<0.0001). The study shows that
aPL positive patients had circulating markers of
platelet activation and thrombin generation and suggests that the enhanced CD40L levels may represent
a new mechanism accounting for thrombosis in the
setting of antiphospholipid syndrome.

PO-110
LUPUS ANTICOAGULANT: PERFORMANCE OF A NEW AND
FULLY AUTOMATED SCREENING AND CONFIRMATION BY A
COMMERCIAL ASSAY
Montaruli B,* Agnes C,° Vaccarino A,° Saitta M,*
Bazzan M°
*Laboratory Analysis and °Department of
Haematology and Coagulation Disorders CIOV,
Ospedale Evangelico Valdese, Turin, Italy
Lupus anticoagulants (LA) are circulating
immunoglobulins capable of interfering with the
coagulation system and modifying in vitro phospholipid-dependent clotting tests. As described in literature, silica clotting time (SCT) is a sensitive method
alternative to Kaolin Clotting Time (KCT) for detecting LA on photo-optical coagulometers. Unfortunately, the lack of widely available sensitive and well
standardized screening and confirmatory commercial
assays alternative to DRVVT, such as KCT and SCT, is
detrimental for clinical laboratories. This contributes
to the marked differences in sensitivity and specificity obtained by different LA screening assays
which are commercially available. Aim of this study
was to evaluate the performance characteristics of
a new and fully automated commercial SCT assay
(SCT screen and SCT confirm HemosIL, IL, USA). Intra
and inter assay coefficients of variation (CV) of SCT
haematologica vol. 89(suppl. n. 8):september 2004
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screen and SCT confirm were obtained by replicative
analysis of normal pool (NP) and an LA sample used
as a positive control (LA+), 6 times within the same
run (NP = 1.0 and LA+ = 3.1 for SCT screen and NP
= 2.0 and LA+ = 2.6 for SCT confirm), and six times
in different runs (NP = 3.9 and LA+ = 5.2 for SCT
screen and NP = 4.8 and LA+ = 5.7 for SCT confirm).
Specificity of the SCT for the LA was investigated by
studying patients with different coagulation abnormalities: patients on low molecular weight heparin
therapy [LMWH, blood sample collected 12 hours
after the injection (n = 12)], patients on oral anticoagulant therapy [OAT (n = 23)], patients with factor
deficiencies of intrinsic coagulation system [n=3: 1
factor VIII:C = 37%, 1 factor IX:C = 39% and 1 factor XI:C = 41%], patients with type 1 von Willebrand
disease [vWD (n = 3)]. 6/12 patients on LMHW, all
the subjects with defects of intrinsic coagulation
factors and 1/3 patients with vWD had prolonged
SCT screen; [cut off (95th percentile) of SCT screen
ratio in healthy subjects = 1.21] assay but all of them
were identified as LA negative by SCT confirm assay
[cut off (95th percentile) of SCT confirm ratio in
healthy subjects) = 1.22]. 19/23 patients on OAT had
prolonged SCT screen ratio: 7/19 previously identified as having a LA were confirmed to be LA positive
by SCT confirm assay, 12/19 were identified to be LA
negative. In order to evaluate the screening performance of this new test, SCT was carried out on 136
plasma samples from anti-coagulant free patients in
which a LA determination was requested. All 136
plasma samples were further analysed for the presence of LA by means of our laboratory routine LA
assays [aPTT (APTT-SP, IL), DRVVT (LAC, IL) and SCT (in
house method) screening and confirmation tests]. 46
patients were identified as having a LA by our routine LA tests. Of these samples, a prolonged SCT
screentest was found in 40 plasma samples. Inhibitor
activity observed in these patients was confirmed to
be of the LA type by the SCT confirm assay. 6 out of
46 samples identified as having a LA were found to
be SCT negative, in these patients the only test found
to be positive was DRVVT. 6 out of 90 LA negative
patients were found to be SCT positive. Among these
patients, 2 were found to be positive for anti cardiolipin IgM (18 and 12 MPL/mL), 1 for anti prothrombin IgG (12,5 U/mL), 1 for anti protein S IgM
(21 U/mL) and 1 for anti protein C IgM (28,4 U/mL)
autoantibodies. These data allow us to calculate the
performance characteristics of the SCT assay for the
LA. Sensitivity, specificity, PPV, NPV and diagnostic
accuracy of the SCT were: 87%, 93%, 87%, 95% and
90% respectively. The easy and rapid performance
on photooptical coagulometers and the good screening performances make this new commercial SCT
useful, in combination with DRVVT, for large scale
screening test for LA.
haematologica vol. 89(suppl. n. 8):september 2004
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CEREBROVASCULAR AND CORONARY DISEASES

PO-111
INFLAMMATION AND BRAIN ABNORMALITIES IN
STROKE-PRONE RATS: EFFECTS OF ROSUVASTATIN
Sironi L, Gelosa P, Gianazza E, Guerrini U, Nobili E,
Gianella A, Paoletti R, Tremoli E
Dipartimento di Scienze Farmacologiche, Università
degli Studi di Milano; Centro Cardiologio Monzino,
Milan, Italy
Inflammatory processes play a critical role in the
pathogenesis of stroke. Spontaneously hypertensive
stroke-prone rats (SHRSP) develop, before the
appearance of brain damage, an inflammatory condition characterized by the accumulation in the body
fluids of several acute-phase proteins. Thus, this
experimental model represents an useful tool to
evaluate the contribution of inflammation to brain
injury. Statins have beneficial effects in brain
ischemia independent of their lipid-lowering properties, including anti-inflammatory actions. We
investigated whether rosuvastatin influences the
development of inflammation associated with brain
abnormalities in salt-loaded SHRSP. Methods and
Results Male SHRSP fed a high salt-diet were treated long-term with vehicle or rosuvastatin (1 and 10
mg/kg/day). Brain abnormalities developed respectively after 40±5 days and after 60±5 days (p<0.05)
of salt-loading, respectively in the vehicle and in
rosuvastatin-treated (1 mg/kg/day). 100 days after
start of treatment no damage was detectable in 30%
of the rats treated with the highest dose of statin.
These effects are independent of changes in cholesterol levels or other physiological parameters such as
blood pressure, but linked to the attenuation of the
inflammatory condition occurring both a local that
systemic levels. These observations support the
hypothesis that statins represent a novel means of
attenuating inflammatory processes associated with
cerebrovascular damage.
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PO-112
VALUE OF ACTIVATED FACTOR TWELVE AND PLASMA
IMMUNOLOGIC DERANGEMENTS IN THE PATHOGENESIS OF
CEREBROVASCULAR ISCHEMIC DISORDERS
de Lucia D,1 Sessa M,1 Misso M,1 Adamo S,1
Tagliaferri A,1 De Francesco F,1 Del Prete SM,2
Pignalosa O,1 Russo T,1 Galante M,1 Bernacchi M,1
Caruso S,2 Maisto G,2 Perricone F,2 Lupone MR2
1Clinical Pathology, Laboratory of Haemostasis and
Thrombosis; II University of Naples: 2Regional
Center for Haemocoagulopathies, Pausillipon
Hospital, Naples, Italy
Cerebral thrombosis is a multicausal disease. In
most cases two or more risk factors both genetic and
acquired are necessary before thrombotic event
occurs. Such a combination of risk factors are hyperfibrinogenemia (> 340 mg/dL), high FVIIa and FVIII
levels (> 150 IU/dL, >155 IU/dL respectively), high
levels of antiphospholipid antibodies/aPL Abs (> 20.0
U GPL/mL), F1+2 (>1.1 nM) and D-Dimer(s) (> 450
ng/mL). For these observations, it is now mandatory
to have a screening assay which is able to recognize
this combination of defects. We aimed to evaluate
activation of FXII (FXIIa), FVIIa, and peptides released
during thrombin generation (prothrombin fragment
1+2/F1+2, thrombin-antithrombin complex/T-AT,
and fibrinolysis (D-dimer/DD) in ischemic stroke
patients (cardioembolic and atherothrombotic subtypes) with (n=40) and without (n=30) aPL Abs. Seventy healthy subjects acted as a control group. FXIIa (Shield Diagnostics Ltd), T-AT and F1+2 (Enzygnost, Dade Behring), and DD (Dimertest, Roche) were
assessed by ELISA method. FVIIa was measured using
a recombinant mutant form of human tissue factor
(TF 219) as a cofactor for FVIIa catalysed activation
of FX. FXIIa levels in aPL (+) stroke patients were significantly higher (10.86±2.48 ng/mL) than in aPL (-)
stroke patients (2.49±1.75 ng/mL) and normals
(1.15±0.37 ng/mL), which was further associated
with a history of cerebral thrombosis (p= 0.021).
Patients with high aPL titers had significantly elevated T-AT (6.5±3.5 mg3/mL vs 2.85±2.25 mg3/mL
and 2.45±2.05 mg3/mL), F1+2 (2.55±2.05 nM vs
0.95±1.05 nM and 0.45±0.35 nM), DD (635±245
ng/mL vs 375±225 ng/mL and 355±175 ng/mL) and
FVIIa (2.80±1.95 ng/mL vs 1.40±1.55 ng/mL and
1.20±1.35 ng/mL) levels compared to aPL (-) patients
and controls, thus reflecting a generalised prothrombotic state. The authors feel that the mechanism of FXIIa generation in cerebrovascular ischemic
patients is unknown, but may reflect activation of
the plasma kallikrein/kinin system on damaged
endothelial cells activated by high titers of aPL(s).
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PO-113
PREVALENCE OF PROTHROMBIN G20210A MUTATION AMONG
PATIENTS WITH CEREBRAL ISCHAEMIA
Stefanin C, Garghetti E, Cozzi MG, Duca MI,
Rampinini F, Morelli B
Laboratorio di Ematologia, Ospedale Civile di
Legnano, Italy
The prothrombin G20210A mutation is an inheredited thrombofilic factor that is associated with an
increased risk for venous and arterial thromboembolism. The prevalence of G20210A mutation is
approximately 2,3% in general population (more frequent in southern Europe as compared to northern
Europe and very rare in Asia and Africa), approximately
18% in young patients with venous thrombosis and
approximately 6,2% in non selected patients. In arterial thrombosis the role of G20210A mutation is still
unknown. Evaluate the role of G20210A mutation in
arterial thrombotic events (TIA, RIND, minor stroke,
ictus). The study was performed on 200 patients (53
men and 147 women), median age 38 years (range
16-50), in addition to 350 healthy controls. All selected patients had cerebral ischaemia without any
thrombotic risk factors, such as hypertension, diabetes,
elevated levels of cholesterol and triglycerides, obesity, etc. The patients were hospitalized in the Neurology’s Department of Legnano hospital. Cerebral
ischemia was confirmed on all patients by CT, MRI,
angiography and EEG. Blood samples were collected in
sodium citrate. Mutation has been tested using
genomic DNA on whole blood, by PCR and sequency
analysis. Results. In the group of patients we found 14
heterozigous individuals (7%; 95% CI, 3,5% - 10,5%):
4 men and 10 women, whereas in the group of controls we found 8 heterozigous individuals (2,2%; 95%
CI, 0,6% - 3,7%): 2 men and 6 women. None of them
was homozigous. The prevalence of factor II G20210A
mutation is 7% among patients showing a significant
difference versus group control (2,2%; p=0,006). The
odd ratio shows an increase of relative risk during
cerebral ischaemia of 3.2 fold associated with prothrombin mutation (95% CI, 1,3 - 7,7). Conclusion.
Prevalence of prothrombin mutation (7%) in patients
with cerebral ischaemia is comparable to the prevalence found in non selected patients having venous
thrombotic events. Presence of this mutation is associated with an increased risk of arterial cerebral
thrombosis.
References
Longstreth WT Jr, Rosendaal FR, Siscovick DS, Vos HL, Schwartz SM,
Psaty BM, et al. Risk of stroke in young women and two prothrombotic mutations: factor V Leiden and prothrombin gene variant
(G20210A). Stroke 1998;29:577-80
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PO-114
ECAPS STUDY: MULTICENTRIC EVALUATION OF CEREBRAL
HEMORRHAGE IN ANTICOAGULATED/ANTIAGGREGATED
PATIENTS IN THE ITALIAN EMERGENCY ROOMS
Altomonte F, Altomonte M, Iorio A, Ghirarduzzi A,
Ricciardi A, Remollino V, Spisni L, Saporito A,
Caiazza A, Musso G, Cervellin G, Lamberti S,
Buzzalino M, de Giorgi F, Del Prato C, Golinelli MP,
Gai V, Monsù R, Gioffrè M, Giovanardi D, Cattaneo
S, Frumento F, Caporrella A, Re G, de Iaco F,
Bologna G, Nocenti F, Lorenzi C, Zoratti R,
Sciolla A, Tiscione V, Pastorello M, Vandelli A,
Villa A, Zanna M, De Palma A
Az. Ospedale Università San Martino (GE) on behalf
of other 32 First-care Departments, Italy
Background. Cerebral hemorrhage still constitute a
major drawback of antithrombotic treatment. Risk
factors and natural history of the disease are far from
being completely clarified Objective. To evaluate the
incidence rate, natural history and risk factors of
intracerebral hemorrhage (ICH) in the italian emergency rooms (ER) setting. Design and methods. Multicentric observational investigator driven study. Consecutive patients admitted for CT proven ICH and
treated with antithrombotics were enrolled in the
study. A consecutive cohort of ICH non antithrombotic treated patients was enrolled in a single centre.
History, clinical and therapeutic data were collected
through a computer-based form. Univariate and multivariate logistic regression was used to evaluate the
effect on mortality (Rankin score = 6) at ER discharge
and three months later. Kaplan-Mayer analysis and
log rank test were used to compare survival versus
the control group in the coordinating centre. Results.
From 01/02/03 to 31/01/04 695 patients were
enrolled in 33 ER out of a population of 6.672.830
patients (1/10,000/year) and 1.711.348 admission to
the ER (4/10,000). 199 controls were enrolled. At univariate analysis the variables significantly associated
with early and late mortality were the spontaneous
cause of the event, low GCS, neurosurgical treatment,
ICH below the tentorium or associated with ventricular bleeding. Anticoagulant treated patient showed
a significantly higher mortality than those antiaggregated. The multivariate model was highly significant,
accounting for 76% of the variance, and indicated
age, spontaneous events and low GCS as the major
predictors of mortality. The control group was statistically different for an higher incidence of ventilation
assisted, cerebral vascular malformation and younger
patients. The log rank test showed a higher mortality
in the anticoagulated/antiaggregated patients
(p=0.014) than in controls. Conclusions. Our study
confirms that ICH constitutes a common complication
of antithrombotic treatment, statistically more severe
haematologica vol. 89(suppl. n. 8):september 2004

in orally anticoagulated patients. If a rapid reversal of
the iatrogenic coagulation defect could reduce mortality and morbidity is worth to be tested in a clinical
trial.

PO-115
HEMORHEOLOGY AND ATRIAL FIBRILLATION: A NEW MARKER
FOR EMBOLIC COMPLICATIONS?
Mannini L, Cecchi E, Bruschettini A, Costanzo M,
Poli D, Gensini GF, Abbate R, Prisco D
Dipartimento di Area Critica Medico-Chirurgica,
Centro Trombosi, Azienda Ospedaliero-Universitaria
Careggi, Florence, Italy
Atrial fibrillation (AF) is a frequent tachyarrhythmia characterized by an increased risk of stroke. Oral
anticoagulant therapy (OAT) can reduce the incidence of stroke by about two thirds. Recent studies
have suggested that hyperviscosity is frequent in AF
patients. Aim of this study was to evaluate if some
haemorheological alterations can play a role in the
occurrence of ischemic cerebrovascular events in AF
patients. We studied 23 AF patients [13 M, 10F;
median age 75 (54-85) years] with history of at least
one embolic event and 63 AF patients without [35 M,
28F; median age 74 (59-84) years]; the two groups
were matched for age and sex. Hemorheological
studies were performed by assessing whole blood
viscosity (WBV) at 0.512 and 94.5 s-1, plasma viscosity (PLV) at 94.5 s-1 and erythrocyte filtration test
(EFT). WBV and PLV were studied by rotational viscosimeter Contraves LS 30 and EFT was performed by
erythrocyte filtrometer Myrenne MF4. Blood samples were collected at least one month after the
embolic event and during a period of optimal anticoagulation level. No differences were found
between the two groups in WBV at 0.512 s-1, PLV,
EFT, hematocrit and fibrinogen levels. As WBV at 94.5
s-1 is concerned, results were considered normal or
abnormal according to a nomogram taking into
account different ranges of hematocrit values. An
altered WBV at 94.5 s-1 was found more frequently
in patients with a previous embolic event at both
univariate (OR: 4.60, CI 95: 1.41-15.06; p=0.012) and
multivariate analysis (OR:5.72, CI 95: 1.39-23.50;
p=0.016) adjusted for age, sex, hypertension, diabetes, coronary artery disease, left ventricular dysfunction, smoking habitus and dyslipidemia. These
results stimulate to further investigate the mechanisms that could determine a hyperviscosity state in
AF patients, and in particular an increased WBV at
94.5 s-1. Moreover, the possible mechanisms through
which hyperviscosity may lead to an increased risk of
thromboembolic complications in AF patients must
be explored.
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PO-116
MICROCIRCULATORY ALTERATIONS AND ENDOTHELIAL
DYSFUNCTION IN HEART FAILURE
Turchetti V, Boschi L, Mastronuzzi VMA, Coppola D,
Dragoni S, Donati G, Trabalzini L, Forconi S
Department of Vascular and Geriatric Internal
Medicine, University of Siena, Italy
The aim of our study was to evaluate endotheliumdependent dilatation induced by an ACE-inhibitor,
Ca++ antagonist and β-blocker in patients suffering
from heart failure (NYHA class II and III). We studied 34 patients (19M, 15F, mean age 76,96±8,82) in
pharmacological wash-out for at least one week,
divided into 3 groups: Group A (15 patients, 9M and
6F) taking ramipril (5 mg/die); Group B (10 patients,
6M and 4F) taking amlodipine (10 mg/die), Group C:
(9 patients, 4M and 5F) taking carvedilole (25
mg/die). The groups were homologous for NYHA class
and instrumental echographic parameters (mean EF
= 22,5±6,7 and mean sAPP 38,4±8,7). At the beginning and after 3 weeks of therapy, we performed a
clinical and instrumental assessment; we studied
endothelial function by determination of L-Arginine
and L-Citrulline (amino acids of the Nitric Oxide
metabolic pathway), the L-Citrulline/L-Arginine ratio
(an index of NOS activity) and VCAM-1 (endothelial
dysfunction index); hemorheological parameters
(blood viscosity, plasma fibrinogen and erythrocyte
morphology); coagulative/fibrinolytic parameters (PT,
aPTT, fibrinogen and PAI-1). The results show that LCitrulline and L-Arginine increase, while VCAM-1
decreases. The L-Citrulline/L-Arginine ratio increases in a statistically significant way. This trend is
maintained in each group. These results demonstrate
that the drugs used induce an improvement of
endothelium-dependent dilatation. In addition, there
is progressive haemorheological and fibrinolytic
improvement, with a reduction of PAI-1 and blood
viscosity.
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PO-117
INFLAMMATORY MARKERS AND C-IMT IN PATIENTS WITH
PREVIOUS MYOCARDIAL INFARCTION. THE ATORVASTATIN
EFFECT. MIAMI STUDY
Arquati M,* Porta B, Camera M,° Tremoli E,°
Cortellaro M,* On Behalf Of The Miami Study
Group
*Dipartimento di Medicina Interna, Istituto
Policlinico San Donato, Milan University, Italy; °
Dipartimento di Scienze Farmacologiche, Milan
University, Italy
Introduction: Plasma levels of Hs-CRP may be useful to select subjects at high risk of cardiovascular
events. This inflammatory marker also helps identify patients most likely to respond to statins. Aim: A
prospective clinical study was designed to investigate: (i)the regression of CRP levels and other soluble inflammatory markers; (ii)the correlations
between levels of Carotid Intima Media Thickness
(C-IMT) and soluble markers at different times;
(iii)the influence of Hs-CRP levels on C-IMT regression; (iv)the utility of C-IMT as an additional marker to identify patients likely to respond to statins.
Materials and Methods: MIAMI is an open, multicenter, independent study. In 100 patients with previous MI (> two months), in stable clinical conditions, with normal cholesterol and blood glucose,
receiving atorvastatin (20 mg/daily) for 24 months,
the following variables were measured at 0, 12 and
24 month: VCAM, ICAM, E-selectins, IL-6, -8, -10, 18, TNF-α, hs-CRP, MMP-9, TF, TFPI, Fg, TC, HDL, LDL,
TG, urinary isoprostanes. C-IMT was measured blindly by computerised determination of images recorded in three examinations. The study started in January 2003 and is scheduled to end in December 2005.

PO-118
EMERGING PROGNOSTIC FACTORS IN ISCHEMIC HEART
DISEASE
Brogi D,* Sofi F,* Marcucci R,* Gori AM,*
Bandinelli B,* Valente S,° Giglioli C,° Comeglio M,°
Margheri M,° Prisco D,* Abbate R,* Gensini GF*
*Dipartimento di Area Critica Medico-Chirugica,
Università degli Studi di Firenze; °Dipartimento
Cardiologico e dei Vasi
Different studies investigated the role of emerging
haemostasis-related factors on the pathogenesis of
coronary artery disease but their prognostic value
have not yet been defined. Aim of our study was to
evaluate the prognostic value of emerging genetic
and metabolic haemostasis-related risk factors in a
group of consecutive patients referred to the Corohaematologica vol. 89(suppl. n. 8):september 2004
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nary Intensive Therapy Unit of University of Florence
with diagnosis of acute coronary syndrome (ACS).
We investigated, at the time of admission, the presence of Factor V Leiden and prothrombin G20210A
mutations, homocysteine (Hcy), lipoprotein (a) [Lp(a)]
and plasminogen activator inhibitor 1 (PAI-1) plasma levels in 416 patients and in 416 healthy subjects.
Hyperhomocysteinemia, defined as a concentration
of Hcy above the 95th percentile of controls, was
diagnosed in 160/416 patients (38.5%) and in
20/416 controls (5%); Lp (a) levels above 300 mg/dL
were found in 146/416 patients (35.1%) and in
41/416 (9.8%) controls and PAI-1 >15 IU/mL in
204/416 patients (49%) and in 74/416 controls
(17.7%). There was no statistically significant difference concerning the presence of the 2 mutations in
patients compared to controls. Patients were followed for a mean period of 15 months: 80/416 had
a major adverse cardiac event (MACE): 41/416 died
for cardiovascular causes and target vessel revascularization was recorded in 34 patients. Patients with
MACE had elevated PAI-1 levels (63.4%) and hyperhomocysteinemia (31.3%). At the multivariate analysis, adjusted for traditional and haemostasis-related
risk factors, hyperhomocysteinemia and high PAI-1
levels resulted independent predictive factors for
MACE (OR= 2.1, 95%CI 1.2-3.8, p=0.001; OR= 1.7
95%CI 1.03-2.9, p=0.004). This study reveals that
hyperhomocysteinemia and high levels of PAI-1
could be predictors for MACE in patient with ACS.

PO-119
DISTINCT ROLES FOR PAR1- AND PAR2-MEDIATED
VASOMOTOR MODULATION IN HUMAN ARTERIAL AND VENOUS
CONDUITS USED IN CORONARY ARTERY BYPASS SURGERY
Ballerio R,^ Brambilla M,# Banas A,# Parolari A,^
Agrifoglio M,^ Alamanni F,^ Cannata A,^
Camera M,^# Tremoli E,^# Mussoni L#
#Dipartimento di Scienze Farmacologiche,
Università degli Studi di Milano;^Centro Cardiologico Monzino, IRCCS, Milan, Italy
Internal mammary artery (IMA) is the preferred
conduit for coronary artery bypass grafting (CABG),
because of improved patency rates in comparison
with greater saphenous vein (GSV); this may be related to endothelial release of vasodilators that antagonise vascular contraction. Recently, a family of seven-transmembrane G protein-coupled receptors,
protease-activated receptors (PARs), have been
shown to modulate endothelium-dependent vasodilatation. In the vascular system, PAR1 and PAR2 are
expressed in smooth muscle and in endothelial cells,
and PAR2 only can be up-regulated in pathological
conditions such as inflammation. In the present
haematologica vol. 89(suppl. n. 8):september 2004

study we compared the presence and functional
activity of PAR1 and PAR2 in IMAs and GSVs
obtained from patients undergoing CABG. PAR1 and
PAR2 mRNAs were detected by RT-PCR both in
endothelium intact IMAs and in GSVs. In order to
study the role of these receptors in mediating vascular tone, IMAs and GSVs rings were suspended for
isometric tension recording and challenged with
selective PAR-activating peptides (PAR-AP). The
selective PAR1-AP, TFLLR-NH2 (0.001 to 10 µmol/L),
caused marked endothelium-dependent relaxation
in pre-contracted IMAs and GSVs rings (Emax 55%
and 54%, respectively p=n.s), whereas PAR2-AP,
SLIGKV-NH2 (0.01 to 100 µmol/L), elicited only a
slight change in vascular tension in both arterial and
venous vessels. The pre-incubation (14h) of vessels
with the inflammatory stimulus, TNF-α (3 nanomol/L), followed by exposure to PAR2-AP, increased
the relaxation in both vessels, with a more prominent
effect on IMAs (48±5% and 24±4%, for IMAs and
GSVs respectively, p<0.05). In conclusion these data
show that functional active PAR1 and PAR2 are present in IMAs and GSVs. The enhanced endotheliumdependent relaxation observed in IMAs in comparison with GSVs, in response to PAR2-AP, suggests that
the IMAs is partially protected from the inflammatory status that accompany the CABG, and this might
contribute to long-term patency rates.

PO-120
AN INCREASED PROTHROMBOTIC STATE LASTS UP TO ONE
MONTH AFTER ON-PUMP AND OFF-PUMP CORONARY SURGERY
Mussoni L,# Parolari A,* Frigerio M,* Naliato M,*
Alamanni F,* Galanti A,* Fiore G,* Veglia F,°
Biglioli P,* Camera M,#* Tremoli E#*
#Department of Pharmacological Sciences, University of Milan, Italy; *Department of Cardiac Surgery,
Centro Cardiologico Monzino I.R.C.C.S, Milan, Italy;
°Biostatistics Unit, Centro Cardiologico Monzino
I.R.C.C.S, Milan, Italy
Studies, mainly performed in coronary artery
bypass surgery patients, have shown that CPB use is
associated with a systemic inflammatory response.
The reintroduction in the clinical practice of coronary
artery bypass grafting performed on a beating heart
without CPB (OPCAB) has been proposed as a surgical strategy that, avoiding CPB, extensively reduces
postoperative inflammatory response. This study
investigates whether the activation of coagulation,
fibrinolysis, and of endothelium occurring during the
first postoperative month after off-pump coronary
artery bypass grafting (OPCAB) differs from that of
on-pump coronary artery bypass (CABG). Thirty-five
patients candidates to coronary surgery were ran-
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domized to undergo OPCAB (n=17) or CABG (n=18).
Blood samples were collected before the intervention
and up to one month after surgery. Prothrombin
fragment F1.2 (F1.2), thrombin-antithrombin complex (TAT) and D-dimer (XDP) increased after surgery
and were persistently higher than preoperative values up to 30 postoperative days both in OPCAB and
CABG; higher levels of these variables were detected in CABG with respect to OPCAB only at the time
point after termination of CPB (F1.2 and TAT) or from
CPB end up to 8 postoperative days (XDP). Fibrinogen levels decreased after surgery, then increased in
parallel in both groups up to 8 days after surgery. von
Willebrand factor (vWF) increased postoperatively in
both groups and returned to baseline 30 days after
surgery, being higher in CABG from CPB end up to 8
postoperative days; soluble Vascular Cell Adhesion
Molecule-1 (sVCAM) increased significantly over
baseline in both groups 30 days after surgery with no
difference between groups. In conclusion OPCAB
patients show a protection against activation of
coagulation and fibrinolysis and of endothelium only
during the intraoperative period, followed by the
development of a prothrombotic pattern comparable
to that of CABG patients lasting at least up to 30
days after surgery.
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HEREDITARY THROMBOPHILIA
PO-121
FACTOR V LEIDEN AND G20210A PROTHROMBIN MUTATIONS
IN LATE PREGNANCY LOSS
Santoro R, Iannaccaro P, Sottilotta G, Papaleo G
Centro Emofilia, Centro di Riferimento Regionale
per la Patologia Emorragica e Trombotica Ereditaria,
Azienda Ospedaliera “Pugliese-Ciaccio”, Catanzaro
Introduction: The role of inherited trombophilias in
the occurrence of unexplained recurrent spontaneous
abortions, fetal loss, abruptio placentae, intrauterine
growth restriction (IUGR) and pre-eclampsia has been
studied and established. Although fetal loss in the first
trimester is a common complication of pregnancy and
has many possible causes, fetal loss in the second and
third trimesters is often associated with placental
insufficiency. In the recent years a growing number of
reports have suggested that prothrombotic molecular
defects are associated with vascular pathologies,
resulting in poor gestational outcome. The aim of this
study was to investigate the prevalence of factor V
Leiden (FVL) and factor II prothrombin mutation (PTM)
in women with at least one previous intrauterine fetal
death, comparated with the prevalence of the same
mutations in our control group. Methods: We have retrospectively evaluated 27 women with a history of
unexplained late pregnancy loss (fetal death at 20
weeks or more of gestation), with a median age of 31
years, and we have comparated the prevalence of the
FVL mutation and of the FIIG20210A mutation in these
women and in a control group of 115 healthy women
without history of pregnancy loss. Markers for the
thrombophilias were assessed by PCR analysis. Results:
The FVL mutation and the FII G20210A mutation were
shown in 6/27 (22,2%) and in 5/27 (18,5%) women
with history of late pregnancy loss, respectively, in
comparison with a prevalence of 2,6% of both FVL and
FII G20210A mutations in the control group. The difference was statistically significant (p=0,0001 for the
FVL and p=0,001 for the FII G20210A ). Conclusions: In
our experience the prevalence of FVL and the FII
G20210A mutations was significantly higher in women
with unexplained late pregnancy loss, suggesting that
the screening for these mutations might be indicated
in this setting.

haematologica vol. 89(suppl. n. 8):september 2004
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PO-122
GENOTYPE/PHENOTYPE CORRELATION IN ACTIVATED PROTEIN
C RESISTANCE DUE TO FACTOR V LEIDEN
Rolla R, Suno A, Cau C, Albertario M, Bellomo G,
Pergolini P
Laboratorio di Ricerche Chimico-Cliniche,
Università del Piemonte Orientale, ASO Maggiore della Carità, Novara, Italy
Resistance to activated protein C (APC-R) is a consequence of the resistance of activated coagulation
factor V (FV) to the degradation promoted by activated protein C. APC-R remains the most important cause
of thrombophilia. Deficiencies of protein C (PC) or its
cofactor protein S (PS) are less frequent. Resistance
usually results from nucleotide substitution (1691 GA)
in the factor V gene (Leiden mutation). We studied the
correlation between a functional phenotypic approach
and a molecular genotypic approach in the diagnosis
of APC-R in 220 consecutive patients simultaneously
investigated for PC, PS, APC-R and for the occurrence
of Leiden mutation in FV. Pro C Global is a functional
coagulation test (Dade Behring) for the determination
of the anticoagulant capacity of Protein C system.
When used in combination with FV-deficient plasma
(Pro C Global/FV), ProC Global/FV (Dade Behring) has
been suggested as suitable test for the determination
of FV Leiden (0.74-1.35 normalized ratio, NR). The Leiden mutation was investigated using polymerase chain
reaction (PCR) and reverse-hybridization assay
(Nuclear Laser Medicine srl). The mean value for APCR was 1.04±0.17 NR, while PC and PS activities were
124±30% and 83±18% respectively. 30 patients were
etherozigotes and 190 wild-type for FV Leiden. Further analyses showed that etherozigotes for Leiden
mutation displayed lower APC-R (0.61 NR; 95% CI
0.58-0.63), below the threshold value, than wild-type
patients (1.08 NR; 95% CI 1.06-1.10). No statistically
significant difference was instead observed for PC or
PS. The Pro C Global/FV test is then able to detect all
patients with Factor V Leiden mutation and no false
positives has been found in the wild-type subgroup.
Therefore in the thrombophilia screening, we recommend the use of the functional test Pro C Global/FV as
a preliminar approach, before the subsequent genetic
diagnosis to identify homo- or ethero-zigosity for FV
Leiden or other thrombophilic mutations.

haematologica vol. 89(suppl. n. 8):september 2004

PO-123
ASSESSMENT OF PERFORMANCE OF CLINICAL LABORATORIES
FOR DNA ANALYSES TO DETECT THREE THROMBOPHILIC
MUTATIONS
Chantarangkul V, Menegatti M, Tagliabue L,
Peyvandi F, Tripodi A
Angelo Bianchi Bonomi Hemophilia and Thrombosis
Center, Department of Internal Medicine, University
and IRCCS Maggiore Hospital, Milano, Italy
This is the second report of the Italian External Quality Assurance program for DNA analyses. The exercise
was carried out as part of the activity of the Interlaboratory Coagulation Survey (ICS) of the CISMEL (Italian Committee for Standardization), which enrolls 250
participants and aims at assessing the laboratory performance of basic coagulation and thrombophilia testing. All ICS participants were asked to join this special
exercise and 52 accepted. Upon informed consent, DNA
samples were prepared at the organizing center from
4 patients whose genotype was previously identified on
the occasion of thrombophilia screening. Genotypes
were as follows: 3 were homozygous mutations of
either FVLeiden or prothrombin or MTHFR and 1 with
triple heterozygotes for FVLeiden, prothrombin and
MTHFR. DNA samples were coded and stored at 4 °C
until shipment. The participants were provided with
10 µl of DNA aliquots (400ng/L) and asked to detect
the mutations with their methods. Forty of 52 participants returned results. Thirty-three of 40 performed
analyses for all three mutations. Fourteen used inhouse and 26 used commercial methods. Eleven did
not complete their assessment on all samples. FVLeiden. All participants identified correctly the wild-type,
2 misclassified the heterozygote as either homozygote
or wild-type and 1 misclassified the homozygote as
heterozygote. Prothrombin. Two participants misclassified the wild-type as heterozygote, 1 misclassified
the homozygote as heterozygote and 2 misclassified
the heterozygote as either homozygote or wild-type.
MTHFR. Two participants misclassified the wild-type as
either heterozygote or homozygote, 1 misclassified the
heterozygote as wild-type and 2 misclassified the
homozygote as heterozygote. Only 72.5% identified
correctly all of the genotypes of 4 samples and 5-6%
identified false-positive genotypes for prothrombin and
MTHFR. In conclusions, this exercise shows that DNA
analyses meant to detect 3 thrombophilic mutations
are not devoid of problems. Standardization and quality control programs aimed at identifying causes of
failure are warranted.
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PO-124
THE ROLE OF INHERITED THROMBOPHILIA IN TEN PATIENTS
AFFECTED BY UPPER EXTREMITIES DEEP VENOUS THROMBOSIS

thrombotic complications before to undergo to oncological care.

Di Micco P,1 Niglio A,1 Lucania A,2
De Renzo A,2 Scudiero O,3 Di Fiore R,3 Izzo T,1
Viggiano G,1 Castaldo G,1 Castaldo G3-4
1IV Divisione di Medicina Interna e Patologie
Epato-bilio-Metaboliche Avanzate, Seconda
Università di Napoli, Napoli; 2Divisione di
Ematologia, Università di Napoli “Federico II”, Napoli;
3Dipartimento di Biochimica e Biotecnologie Mediche
e CEINGE-Bioteconologie Avanzate,
Università di Napoli "Federico II", Napoli; 4Facoltà
di Scienze, Università del Molise, Isernia, Italy

PO-125
CAUSES OF THROMBOPHILIA IN PATIENTS WITH THROMBOSIS
AND IN INDIVIDUALS WITH A POSITIVE HEREDITARY RECORD
OF THROMBOSIS WHO WERE CHECKED IN GENERAL HOSPITAL
OF CHANIA/CRETE/GREECE

Background. Congenital thrombotic risk factors has
been often investigated in patients affected by upper
extremities deep venous thrombosis (UEDVT). Recently we described on a small population of oncohaematological patients an increased incidence of inherited
thrombophilia. We report below the incidence of inherited thrombophilia (MTHFR C677T, PTHRA20210G and
Factor V Leiden) in ten consecutive patients referred to
our division for an UEDVT. Patients and Methods. We
studied ten patients with UEDVT, eight patients bearing lymphoma (one Hodgkin’s and seven non-Hodgkin’s, two at diagnosis and six during chemotherapy;
two of these six cases had implantation of a central
venous catheter and four received Growth Colony
Stimulating Factors in addition to chemotherapy) who
developed UEDVT, one elderly woman was affected by
non valvular atrial fibrillation (ongoing oral anticoagulation with INR 2.91) and peritoneal metastasis and
one by twice pregnancy and throacic oulet syndrome.
Patients were screened for: factor V G1691A (Leiden),
prothrombin G20210A, methylene tetrahydrofolate
reductase (MTHFR) C677T mutations and antithrombin
III, proteins C and S plasma activity. Results. All
patients were wild-type homozygotes for G20210A.
One was heterozygote for factor V G1691A, the other
6 were wild-type homozygotes. Three of the 7 patients
were homozygotes and 2 heterozygotes for the MTHFR mutation; the remaining 2 were wild-type homozygotes. Clotting inhibitor levels were normal in all
patients. Conclusions. 50% of reported patients
showed an inherited thrombophilia, while all patients
showed also one or more acquired risk factors for deep
venous thrombosis. In particular, UEDVT in patients
bearing hematologic malignancies can occur irrespective of congenital thrombophilic alterations confirming one more time the relevant role of malignancy and
its care as acquired risk factor for UEDVT. However, in
a subgroup of patients UEDVT could also depend on
congenital thrombophilic alterations and a screening
for inherited thrombophilia can identify high risk
patients that could be specifically treated to prevent

Skordilaki A,1 Samiotaki-Bisceglia F,1 Kidona C,1
Sfiridaki A,2 Livadiotaki A,2 Tsagarakis N1
1Transfusion Service-General Hospital of Chania,
Crete, Greece; 2Transfusion Centre-Venizelio
Hospital of Heraklion, Crete, Greece
The aim of our study was to evaluate the results of
a thrombofilia control in patients with a thrombotic
episode, that had no apparent predisposing factor or
obstetric complication (recrudescent recurrent fetal
loses, preeclampsia, eclampsia) and had been examined
in our department. 236 patients were checked: 134
women and 102 men from 1/2003 until 12/2003. Mean
age of women 43,97 years, of men 43,50. 29 women
(21,7%) had a history of venous thrombosis (DVT, PE)
34 (25,3%) an arterial thrombosis ( cerebral ischemic
stroke, myocardial infraction, arterial thrombosis) 35
(26,1%) obstetric complication and 36 (26,8%) had a
positive hereditary record. The control included for all
patients: PT, APTT, FIB, DD, FDP, PrC, PrS, ATIII, FV, FVIII, FX, FXII, APCR, APA, ACA, PTT-LA, PLG, PAI-1, t PA, t
HCy, B12, FOLIC ACID and genetic control for FVLeiden,
FIIG20210A, MTHFR C677T. DVT 28 (11,86%), PE 19
(8,7%), cerebral ischemic stroke 44 (18,64%), arterial
thrombosis 38 (16,1%), obstetric complication 35
(14,83%) Positive Hereditary Record 72 (30,5%), NORMALS 11 (39,2%), 8 (42,2%), 27 (61,4%), 21 (55,26%)
18 (51,42%), 34 (47,7%); Het. FVLeiden 9 (32,2%) 5
(26,3%) 6 (13,73%) 5 (13,18%) 3 (8,57%) 9 (12,5%);
Het. FIIG20210A 1 (3,6%) 1 (5,26%) 1 (2,27%) 2
(5,26%) - 2 (2,8%) Het. FVLeiden Het.;HFR 2 (7,2%) 2 (4,54%) 2 (5,26%) 2 (5,7%) 6 (8,3%); Hom.; HFR - 2 (4,54%) 2 (5,26%) 2 (5,7%) 11 (15,3%): Het. ;HFR 5
(17,8%) 2 (10,5%) 2 (4,54%) 4 (10,52%) 8 (22,9%) 9
(12,5%); APA, ACA - 3 (15,8%) 3 (6,81%) 2 (5,26%) 2
(5,7%) 1 (1,4%); III - - 1 (2,27%). - - - Conclusions. (i).
We must suspect thrombofilia in all women with a history of recrudescent miscarriage. The risk of obstetric
complications in those women is even higher than in
healthy ones. (ii). The research for thrombofilia is advisable for all those who develop a thrombotic episode
without a predisposing factor and in those who have
a positive hereditary or personal record, so that both
precaution and treatment of thrombotic episodes can
be determined.
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PO-126
MATERNAL-FETAL THROMBOPHILIC MUTANTS OBSERVATION
ET RATIO
Larciprete G,*° Angelucci PA,# Di Pierro G,§
Stroppolo A,§ Ameglio F,# Barbati G,* Arduini D,°§
Cirese E#
*AFaR, Associazione Fatebenefratelli per la Ricerca,
Isola Tiberina, Rome; °Dottorato di ricerca in Medicina
Prenatale, §Università Tor Vergata, Ginecologia ed
Ostetricia, Rome; #Ospedale Fatebenefratelli Isola
Tiberina, Rome, Italy
Objectives. Aim of this study was to verify if any
thrombophilic mutants could correlate with adverse
pregnancy outcomes. Materials and methods. 65 pregnants, matched for age (figure 1), were enrolled in 5
pathology groups. The 1st helded 15 patients with
thrombotic-hemorragic disorders of term pregnancy
and puerperium. The 2nd group of 16 patients complied
of hypertensive disorders as like preclampsia/eclampsia, PIH syndrome, DIC and HELLP syndrome. The 3rd
group had 3 pregnants with abruptio placentae. The 4th
group enrolled 8 patients with the US diagnosis of
IUGR. The last group was the control group, made of
23 normal pregnants. MTHFR mutants C677T and 1298
were evaluated along with Factor V and II mutants, by
means of gene amplification techniques. The resistance
to the activated C protein was evaluated too. Results.
The analysis of the carachteristics of the study populations showed a normal distribution of maternal age
and of the birthweights, (Figure 1).

The categorial regression analysis underlined that
the APCR occurrance was linked with the fetal IUGR
wherever the occurrance of eterozygous mutants
MTHFR 1298 is deeply linked with a reduction in DIC
and abruptio placentae (Table 1).
Standardized coefficient
Beta
Standard Error

DF

F

Sig.

APCR

0.478

0.200

1

5.585

0.022

Factor V Leiden +/-

-0.386

0.201

1

3.690

0.061

MTHFR 1298 +/-

-0.490

0.119

1

17.042

0.000

Even the eterozygous factor V mutants showed the
same behaviour of the APCR, but it might be due to
a strong multicollinearity effect. Discussion. We do
not find any correlation between MTHFR mutants
and the IUGR, and we do find it when looking to the
APCR. It looks as not only one specific trombophilic
tract but a set of genes could be avaraged in determining a microvascular damage at the level of placental vessels. The new finding is the interesting
safeting effect of the 1298 MTHFR gene. It seems to
be correlated to a decreasing rate of abruptio placentae, may be trought a faster homocysteine degradation.

PO-127
PREDISPOSING FACTORS IN PATIENTS WITH EARLY-ONSET
CEREBRAL VEIN THROMBOSIS
Tufano A, De Simone C, Coppola A,
Macarone Palmieri N, Varricchione N,
Lombardini D, Cirillo F, Cerbone AM
Reference Regional Centre for Coagulation Disease,
Dep. of Clinical and Experimental Medicine,
"Federico II" University of Naples, Italy

Figure 1. Characteristics of studied population.
haematologica vol. 89(suppl. n. 8):september 2004

We have screened the pro-thrombotic mutations
G20210A of the prothrombin (FII) gene, the Factor V
Leiden mutation, the 677TT of the methylenetetrahydrofolate reductase (MTHFR) gene, and some transient factors predisposing to thrombophilia (fasting
total plasma homocysteine levels, oral contraceptive
use, pregnancy/puerperium) in 20 consecutive
patients (8 men and 12 women; 34.45±12.44 yrs old)
referred to our Centre because of a recently documented (CT and/or MRI) cerebral vein thrombosis
(CVT). As many as 328 age- and sex-matched apparently healthy subjects (133 men and 195 women;
mean age 36.57±9.76 years), from the same ethnic
background served as controls. Four out of the 20 CVT
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patients (4/20; 20%) had the G20210A FII allele variant. This frequency was 4-fold higher (p=0.025 Fisher's test; OR 4.57, CI 1.4-15.2) than that of healthy
controls (17/328; 5.2%). The frequency of the Factor
V Leiden allele was 10% (2/20) in patients and almost
half (5.8%, 19/328) in controls (p=0.34, Fisher's test).
In contrast, the frequency of the omozygosity for
MTHFR was 20% (4/20) in patients and 18.3%
(60/328) in controls (p=0.75), and hyperhomocysteinemia (HHcy) was 19% in patients and 28% in
controls (p=0.56 Fisher's test). Within female patients,
5 out of 12 developed CVT while using oral contraceptives (41.7%), and 2 out of 12 during pregnancy/puerperium (16.7%). None of the mutations
reported above was present in these 7 cases. Despite
the limitations of the sample size, these data confirm
the role of the G20210A FII mutation as well as of
Factor V Leiden in CVT; they also document that in
>1/3 of cases acquired rather than inherited predisposing factors are present in such patients.

PO-128
THROMBOPHILIA IN YOUNG ADULTS WITH ISCHEMIC STROKE
NOT RELATED TO CARDIOVASCULAR RISK FACTORS
Anastasio R, Lupo E,* Grimaudo S, Bonifacio G,
Malato A, Siragusa S, Mariani G**
Cattedra di Ematologia, Azienda Ospedaliera
Universitaria Policlinico di Palermo; *Cattedra di Neurologia, Azienda Ospedaliera Universitaria
Policlinico di Palermo; **Dipartimento di Medicina
Interna e Sanità Pubblica, Università dell'Aquila, Italy
The role of thrombophilia for causing ischemic
stroke in young adults is still debated. During the last
years several trials investigated the role of prothrombotic conditions in this setting reporting discordant
results. During a period of 2 years (2001-2003), we
evaluated 73 consecutive patients referred to our
Institution for an episode of adult ischemic stroke in
whom common cardiovascular risk factors (cigarette
smoking, hypertension, hyperlipidemia and diabete)
were not considered as responsible for the disease. In
this setting of patients, the prevalence of coagulation
abnormalities (lupus antiCoagulant –LAC-, deficiency
of anti-thrombin, protein C and protein S, elevated
levels of FVIII and Fibrinogen, activated protein C resistance –APCR-), genetic prothrombotic risk factors (FV
Leiden, FII mutation -G20210A-, C677T and A1298C
5,10-methylenetethrahydropholate reductase –MTHFR-) and fasting and post-methionine loading (PML)
serum homocysteine levels were determined. One hundred thirty-eight healthy subject served as controls.
The results are shown in the table: the prevalence of
common cardiovascular risk factors did not differ
between case and controls.

Patients

No. of patients (M/F)
Mean age, y.
Age at the first event
Risk factors
Cigarette smoking
Hypertension
Hyperlipidemia
Diabetes
Thrombophilia
LAC
Others (Protein C and S, AT, A-PCR)
FV Leiden
FII mutation
MTHFR C677T
MTHFR A1298C
Combined defects
Fasting homocysteine levels
(mean+SD in _moles per liter)
PML homocysteine levels
(mean+SD in _moles per liter)

Controls

Odds Ratio
(95% Confidence
Intervals)

73 (38/35) 138 (66/72)
37.6±10.9 38.8±11.3
33.7 ±10.2

p value

n.s.
n.s.

31.2%
11.4%
7.3%
1.9%

28.7%
8.6%
6.5%
1.4%

1.1 (0.6-1.6)
1.3 (0.5-2.1)
1.1 (0.2-2.0)
1.4 (0.5-2.1)

n.s.
n.s.
n.s.
n.s.

6.8%
2.7%
5.5%
1.4%
53.4%
31.5%
6.8%

1.4%
1.4%
4.3%
2.2%
44.9%
30.2%
5.8%

4.9 (1.7-8.19)
1.9 (0.9-3.0)
1.3 (0.2-2.2)
0.6 (0.1-1.1)
1.2 (0.3-2.1)
1.0 (0.2-1.8)
1.2 (0.6-1.8)

<0.04
n.s.
n.s.
n.s.
n.s.
n.s.
n.s.

12.4+16.5

9.8+7.5

< 0.05

32.4+15.4 11.5+6.4

< 0.05

Fasting and PML serum homocysteine levels differed significantly between patients and controls,
respectively; in contrast, the prevalence of the two
MTHFR genes (A1298C and C677T) were not different among patients and controls. In patients, the
presence of LAC determined an odds ratio of 4.9
when compared to controls; this was statistically
significant. The prevalence of other prothrombotic
conditions did not significantly differ between
patients and controls. In the present cohort of
patients, hyperomocysteinemia (fasting and PML)
and LAC were the only variables that helps to identify young adults with ischemic stroke and without
concomitant cardiovascular risk factors.

haematologica vol. 89(suppl. n. 8):september 2004
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PO-129
RISK FACTOR FOR EXTRA-HEPATIC PORTAL VEIN
OBSTRUCTION
Battaglioli T,* Martinelli I,* Bucciarelli P,* Reati R,°
Fabris F,° Primignani M,° Mannucci PM*
*Angelo Bianchi Bonomi Hemophilia and
Thrombosis Center and °Gastroenterology Unit,
Department of Internal Medicine and Dermatology,
IRCCS Ospedale Maggiore Policlinico, University
of Milano, Italy

Posters

VENOUS THROMBOEMOLISM:
EPIDEMIOLOGY

PO-130
VENOUS THROMBOSIS OF UNUSUAL SITES: ANALYSIS OF 150
Hereditary thrombophilia is associated with an PROSPECTIVE CASES FROM TWELVE ITALIAN THROMBOSIS
increased risk of deep vein thrombosis (DVT), but few CENTRES (ITALIAN REGISTRY)
information is avaliable on its role in patients with
extra-hepatic portal vein obstruction (EHPVO). We
carried out a case-control study on 65 patients
referred to the Thrombosis Center (January 1994 to
May 2003) for a thrombophilia screening after a first
episode of EHPVO and 700 healthy controls. Five
hundred patients with a first episode of lower limb
DVT (LL-DVT) referred in the same study period were
also investigated. Screening for hereditary thrombophilia and hyperhomocysteinemia was performed.
Transient risk factors for thrombosis at the time of
thrombosis (for patients) or the visit (for controls)
were recorded. The prevalence of thrombophilic
abnormalities in EHPVO patients, LL-DVT patients
and healthy controls was respectively: factor V Leiden: 3%, 16% and 2%; prothrombin mutation: 22%,
11%, 3%; antithrombin, protein C and protein S deficiencies taken together: 5%, 4%, 1%; hyperhomocysteinemia: 12%, 16%, 7%. Compared to controls,
the odds ratio (OR) for EHPVO was 0.8 (95%CI 0.16.6) for factor V Leiden, 7.4 (95%CI 3.4-16.2) for the
prothrombin mutation, 4.5 (95% CI 1.1-18.2) for the
deficiencies, 2.2 (95%CI 0.9-5.0) for hyperhomocysteinemia. The OR for LL-DVT was 7.5 (95%CI 4.413.0) for factor V Leiden and 4.8 (95%CI 1.9-12.3) for
prothrombin mutation. The use of oral contraceptives was associated with an OR of 0.8 (95%CI 0.32.0)for EHPVO and 3.3 (95%CI 2.2-4.8) for LL-DVT.
Forty patients with EHPVO were investigated for the
presence of myeloproliferative disorders, which were
diagnosed in 22 (55%). In 8 patients (20%) a myeloproliferative disorder and thrombophilia coexisted.
In conclusion, the prothrombin mutation is associated with an increased risk of EHPVO whereas, at
variance with LL-DVT, factor V Leiden and oral contraceptives use are not. Myeloproliferative disorders
are a strong risk factor for EHPVO.

haematologica vol. 89(suppl. n. 8):september 2004

Ghirarduzzi A, Ageno W, Agnelli G, Antonelli MI,
Barcellona D, Dentali F, Imberti D, Iotti M,
Marongiu F, Palareti G, Prandoni P, Quintavalla R,
Ria L, Sabatini M, Scannapieco G, Scoditti U,
Taliani MR, Tosetto A
Centri Trombosi di Reggio Emilia, Albano Laziale,
Bologna, Lecce, Piacenza, Padova, Parma, Perugia,
Piacenza, Treviso, Varese, Vicenza; Italy
Background. Venous Thrombosis (VT) at unusual
sites (visceral and cerebral) are less frequently
encountered events than DVT-PE but account for
high morbidity and mortality (mostly due to intestinal infarcts and sequaele of portal hypertension).
Modern imaging techniques improved clinical understanding and allow prompt and aggressive antithrombotic therapy. Nevertheless, the natural history and optimal duration of anticoagulant therapy in
idiopathic cases are uncertain. Objective. To evaluate clinical presentation, prevalence of inherited and
acquired thrombophila and current diagnostic and
therapeutic workup in both visceral (VVT) and cerebral (CVT) VT. Methods. Patients referred for VVT or
CVT were considered, except patients with cancer,
myeloproliferative or chronic liver disease. All
patients were screened for ATIII, protein C, protein S,
factor V Leiden, prothrombin 20210 G/A mutation,
fasting homocysteine, antiphospholipid antibodies.
Results. 150 patients, 75 visceral VT (mean age 46
(range 18-75) years, male/female 37/38), and 75
cerebral VT (mean age 37 (range 17-69) male/female
17/58)were included in seven years (1997-2003).
Major risk factors were: previous DVT/PE (16% in
VVT), oral contraceptives use (46% in CVT), previous
splenectomy (8% in VVT). No risk factor was found
in 49% of VVT and 33% of CVT patients. Common
clinical presentations for VVT were moderate abdominal pain (58%) and surgical acute abdomen (24%),
while headaches were experienced in the majority of
the CVT cases. VVT diagnosis was carried out with CT
(57%) or echocolorDoppler (31)%, while CVT diagnosis was best established by MRI/MRA. VVT treat-
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ment: surgery was performed in 20 cases (27%); 2
patients underwent unsuccessful thrombolysis with
rt-PA. 39% of pts were on oral anticoagulant therapy for 6-12 months and showed 34% of recurrences
after stopping warfarin. 28% of patients were
assigned to lifelong warfarin therapy, of which 2
showed thrombosis progression into inferior caval
vein. CVT treatment: 92% of patients were on oral
anticoagulant therapy for 3-12 months and showed
2% of recurrences after stopping warfarin. 8% of
patients were assigned to lifelong warfarin. Seven
death were recorded in VVT group (death rate 5.5%
per year). Acquired hypercoagulable states were
found during the follow-up: myeloproliferative disorders (15% of VVT), antiphospholipid syndrome
(12% of VVT). Inherited thrombophilia was found in
37% of VVT and in 33% of CVT pts: ATIII deficiency
(2), protein C deficiency (3), protein S deficiency (5),
factor V Leiden (9), prothrombin 20210 G/A mutation
(7), hyperhomocysteinemia (9). Conclusions. In our
case series, VVT and CVT were found to be commonly related to inherited and acquired thrombophilic
disorders. VVT showed a high recurrency rate after
withdrawal of antithrombotic therapy.

PO-131
GENETIC AND ACQUIRED THROMBOPHYLIC FACTORS IN
PATIENTS WITH UNUSUAL VENOUS THROMBOSIS
Rupoli S, Pulini S, Barulli S, Da Lio L,° Logullo F,*
Scortechini AR, Tassetti A, Ravaglia F,° Leoni P
Clinica Ematologica, *Clinica Neurologica, °Laboratorio Analisi; Università Politecnica delle Marche
Azienda Ospedaliero Universitaria Ospedali Riuniti
Umberto I-G.M. Lancisi-G. Salesi, Ancona, Italy
Unusual venous thrombosis are frequently associated with genetic and acquired risk factors. We evaluated the frequency of such factors in 6 patients
(median age 38 years, range 26-56) with cerebral
venous thrombosis (CVT) and in 9 patients (median
age of 41 years, range 18-56) with splancnic vein
thrombosis (SVT). Among the first group a complete
thrombophylic screening was performed in 5/6. Only
one patient had no risk factors. The others presented, respectively: 1)APC resistance and high plasma
levels of coagulation factor VIII together with oral
contraceptive therapy (OCT); 2) LAC/ACA antibodies,
factor V Leiden with OCT; 3)OCT and breast cancer;
4)essential thrombocytemia (ET). Among the patients
with SVT only one patient had no risk factors. Three
patients presented a combination of genetic and
acquired risk factors: factor V Leiden and OCT;
G20210A prothrombin gene mutation and OCT;
hyperhomocysteinemia and ET. Another woman, in
therapy with OC, was diagnosed has having ET at the
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time of SVT. With regards to the remaining patients,
one had various genetic polymorphism of fibrinogen,
PAI and coagulation factor XIII genes; one was
affected by idiopathic myelofibrosis; one was affected by ET and one by myelo-monocitic chronic
leukemia. The majority of these 15 patients was
quickly treated after diagnosis with LMWH and warfarin. The outcome of thrombosis was: complete resolution in 10/13 valuable patients; an unfavourable
result in one; 2 patients are still in treatment; 2
patients were lost at follow-up. At present no recurrences have been observed. Patients with unusual
venous thrombosis need an accurate research of an
underlying myeloproliferative disorder or other
malignancy in order to optimise treatment for both
the thrombosis and the baseline disorder. Despite the
small sample size, our data suggest that genetic
thrombophilias are often associated with predisposing factors. xAmong them, OCT seems to be an
important determinant in the global thrombotic risk
of CVT and SVT and chronic myeloproliferative disorders in the pathogenesis of SVT.

PO-132
VENOUS THROMBOEMBOLIC DISEASE: CLINICAL FEATURES OF
1282 PROSPECTIVE CONSECUTIVE CASES AT ANGIOLOGY UNIT
OF REGGIO EMILIA
Ghirarduzzi A, Iotti M, Cattabiani L, Ieran M,
Iorio A,* Silingardi M, Iori I
SSD Angiologia and Thrombosis Centre, Dpt area
Medica 1^, Arcispedale Santa Maria Nuova,
Reggio Emilia.*Dept Internal Medicine, Università
di Perugia, Italy
Background. In the last decade the validation of
compressive ultrasonography, D-dimer testing and
pre-clinical probability assessment for the diagnosis
and the availability of low molecular weight heparin
for the prophylaxis and initial treatment of venous
thromboembolism (VTE), have both induced significant changes in the management of proximal deep
venous thrombosis (DVT) and pulmonary embolism
(PE). Aim of the study. We referred to the registries
of the Angiology Unit of Reggio Emilia, built up in
1997, to trace the effect of the availability of preferred diagnostic pathways, adoption and maintenance of prophylaxis-therapeutic guidelines, progressive increase of home treatment and reduction
lenght of hospital stay on the epidemiology and natural history of VTE. Patients and methods. We
reviewed all the patients admitted for VTE to our
hospital between January 1997 and December 2003.
Data were collected from Angiology Unit data base
and cross-matched with those of hospital data base
(DRGs codes 451 and 411). All the patients with a
haematologica vol. 89(suppl. n. 8):september 2004
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first VTE episode were enrolled and prospectively followed-up to estimate mortality, recurrences and long
term sequelae (pulmonary hypertension and postthrombotic syndrome). Results. 1282 patients were
enrolled (729 male / 553 female, mean age 70 years,
range 18 – 96) with estimated incidence in the general population of 1.07 cases/1,000/year. The main
characteristics of study population are shown in the
table.
DVT

DVT+PE

Isolated
PE

Massive
PE
(or RVD)

558
Cancer
VTE
279

210
Intern./CO
VTE
148/30

448
Recurrent
VTE
163

97
Cr.Pulm.
Hypert.
17

Unusual Idiopathic Surg/Orthp.
Site VT
VTE
VTE
66
Fatal
PE
29

610
Total
Deaths
129

358
Major
Bleedings
32

Conclusions. During the seven years of follow-up
we observed a steadiness in VTE incidence rate, with
significant reduction both in incidence and in death
rate massive-PE related. Cancer-VTE increased with
consistent effect on late recurrence, mortality and
hemorrhagic events.

PO-133
INCIDENCE OF POSTOPERATIVE PULMONARY EMBOLISM
DETECTED BY MULTI-SLICE COMPUTERIZED TOMOGRAPHY
IN LUNG SURGERY FOR CANCER
Milillo G, Daddi G, lupattelli L, Ragusa M, Lemmi A,
Puma F, lomonaco A, Agnelli G for The Pulmonary
Embolism In Thoracic Surgery (PETS) Study Group
Divisions of Internal and Cardiovascular
Medicine,Thoracic Surgery and Radiology,
University of Perugia, Italy
The incidence of pulmonary embolism (PE) in
patients undergoing lung surgery for cancer remains
undefined. In these patients the risk for venous thromboembolism is potentially high due to the combination of prothrombotic effects of cancer, extensive
surgery, prolonged immobilization and parietal and
endothelial local alteration consequent to surgery. The
aim of this study was to assess the incidence of PE
after lung surgery for cancer using multi-slice computerized tomography (MSCT). Methods: Consecutive
patients undergoing surgery for lung cancer were
included in this study. PE was detected by MSCT (GE
Light-Speed 4×1,25) scan performed 7-15 days after
surgery. Diagnostic criteria for PE were complete or
partial intraluminal filling defect. Patients were
scheduled to receive pharmacological prophylaxis for
venous thromboembolism with low-molecular-weight
haematologica vol. 89(suppl. n. 8):september 2004

heparin (LMWH) starting the first post-operative day
and continued until discharge. Results: Fifty patients
were included in this study. The average age was 66,5
(range 26 to 90). Diagnosis of cancer was confirmed
in all except one patient found to be affected by
tuberculosis. Thirty-six patients underwent lobectomy,
11 pneumonectomy, and the remaining 3 patients
wedge resection. Histology showed epidermoid carcinoma in 20 cases, adenocarcinoma in 15, anaplastic
carcinoma in 7, and other types in the remaining 8
cases. All patients but two received prophylaxis for
venous thromboembolism. Seven patients (14%)
showed PE at MSCT scan. Of the PE, 5 involved central arteries (principal, lobar and segmentary) and 2
subsegmentary arteries. Two of the patients with
MSCT scan detected PE were symptomatic. PE is a
common complication in patients undergoing lung
surgery for cancer, despite antithrombotic prophylaxis. In such high-risk population prophylactic regimens
should be optimized.

PO-134
CARDIOVASCULAR RISK FACTORS AND THE RISK OF VENOUS
THROMBOEMBOLISM
Tufano A, Varricchione N, Coppola A, Cirillo F,
De Simone C, Meola M, Lombardini D,
Sidiropulos M, Albisinni R, Cerbone AM
Regional Reference Centre for Coagulation Disease,
Dep. of Clinical and Experimental Medicine;
Federico II University, Naples, Italy
The association between established cardiovascular risk factors and the risk of venous thromboembolism (VTE) is not entirely understood. We have
screened for cigarette smoking, hypertension, hypercholesterolemia, diabetes mellitus, obesity, and
hyperhomocysteinemia 397 consecutive patients
(172 men and 225 women; 42.69±14.89 yrs) referred
to our Centre because of recently documented venous
thromboembolic events (deep venous thrombosis
and/or pulmonary embolism, and venous thrombosis
in abdominal veins, and cerebral vein thrombosis). As
many as 407 age- and sex-matched apparently
healthy subjects (164 men and 243 women;
39.53±13.57 yrs), from the same ethnic backgroung,
served as controls. Arterial hypertension was present
in 18.5% of VTE patients and in 12.8% of controls
(p=0.026; OR 1.5, 95% CI 1.1-2.3). Hypercholesterolemia (total cholesterol levels >5.2 mmol/L in
repeated evaluations over a 1-yr period) was more
common in VTE patients than in controls (53.6% vs.
39.1%, p=0.001, OR 1.8, 95% CI 1.3-2.5), as was BMI
>25 (59.5% vs 40.4%; p<0.001, OR 2.2, 95% CI 1.62.9). In contrast, the prevalence of cigarette smoking
(38.6% vs. 32.2%), of hyperhomocysteinemia (fasting
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plasma levels >15 µmol/L; 32.5% vs. 33.0%) and of
diabetes mellitus (6.6% vs. 3.6%) did not differ from
controls. In conclusion some established cardiovascular risk factor (hypertension, hypercholesterolemia
and overweight/obesity) may have a role in VTE, suggesting that treatment and/or prophylaxis of these
conditions may contribute to primary and secondary
prevention of VTE.

PO-135
TISSUE FACTOR PATHWAY INHIBITOR (TFPI) AND THROMBIN
ACTIVABLE FIBRINOLYSIS INHIBITOR (TAFI) IN JUVENILE DEEP
VEIN THROMBOSIS
Rogolino A,* Cellai AP,* Blagojevich J, Marcucci R,
Gori AM, Cesari F, Lenti M, Sestini I, Abbate R,
Gensini GF, Prisco D
Department of Medical and Surgical Critical Area,
University of Florence, Florence, Italy; *Dipartimento
del Cuore e dei Vasi, Azienda Ospedaliera
Universitaria Careggi
Low levels of tissue factor pathway inhibitor (TFPI)
and elevated levels of thrombin activatable fibrinolysis inhibitor (TAFI) have been recently reported to be
associated with an increased risk of deep venous
thrombosis (DVT). Scarce data are available on the
role of these parameters in juvenile DVT. We investigated 116 patients with a first episode of DVT before
50 years (median age 38, 17-50 yrs; 51 males/65
females) and 60 apparently health subjects comparable for age and sex. TFPI and TAFI plasma levels were
measured by ELISAs (Asserachrom total- and freeTFPI, Diagnostica Stago; Asniere sur Seine, France;
COALIZA TAFI, Chromogenix, IL, Milan, Italy). Venous
blood samples were collected at least 6 months after
the acute event. No patient was under anticoagulant
treatment for at least three months. Free-TFPI plasma levels were not significantly different between
patients and controls (10.7, 7-28.2 ng/mL vs 11.5, 5.648.7 ng/mL). Ten percent of healthy subjects had TFPI
free antigen levels below 7.1 ng/mL (10th percentile).
A similar percentage (10.3%) of patients had freeTFPI below this cut-off. Total-TFPI plasma levels were
not significantly different between patients and controls although a trend to higher levels was observed
in patients (78.6, 42.7-190.9 ng/mL vs 69.8, 42.1198.1 ng/mL). Ten percent of healthy subjects had TFPI
total antigen levels below 51.2 ng/mL (10th percentile). A similar percentage (7.5%) of patients had
total-TFPI below this cut-off. As TAFI plasma levels are
concerned, no significant differences were found
between patients and controls (103, 47.6-262.9% vs
102, 57-233%). Ten out of 116 DVT patients (8.6%)
had TAFI levels above 90th percentile of control distribution (150.4%). These preliminary results do not sup-
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port a relevant role for TFPI defect and TAFI excess in
juvenile DVT. Further studies are needed on a larger
number of patients and healthy controls to better
assess the utility of their determination in the clinical management of patients with DVT.

PO-136
USE OF BLOOD SALVAGE AND RE-INFUSION IN PATIENTS
UNDERGOING TOTAL HIP ARTHROPLASTY AND TOTAL
KNEE ARTHROPLASTY AND POSSIBLE CORRELATION WITH
VTE COMPLICATIONS
Filippucci E,* Agnelli G,* Gallus AS,° Kuznetsova P,§
Anderson FA Jr§ for The Glory Investigators
*Dipartimento di Medicina Interna, Università di
Perugia, Perugia, Italia; °Flinders Medical Centre,
Bedford Park, South Australia, Australia; §Center
for outcomes research, University of Massachusetts
Medical School, Worcester, MA, USA
Introduction: In patients undergoing major orthopedic surgery, the risk of viral transmission associated with blood transfusion promoted the development of perioperative blood salvage and other alternatives to donor blood transfusion. Recent data suggest that perioperative salvage and re-infusion of
unwashed whole blood is associated with an activation of blood coagulation in patients undergoing
total knee arthroplasty (TKA). We analysed the use of
transfusion and blood re-infusion in patients undergoing TKA and total hip arthroplasty (THA). Methods:
Patients undergoing THA or TKA between January
2002 and December 2003 in 68 hospitals located in
11 countries were enrolled in the GLORY registry. The
GLORY registry is a large prospective study on the
outcome of patients undergoing major orthopedic
surgery. Data on VTE events were collected after
surgery and at 3 months following the hospital discharge. Results: Of 4995 patients, 2364 (47.3%)
underwent THA and 2631 (52.7%) underwent TKA.
Blood salvage was used in about one fourth of
patients (26%), and its diffusion is higher in USA in
comparison to non-USA countries (37% vs 16%,
respectively). Among blood salvage procedures, postoperative re-infusion is the most used (postoperative
14.8%, intraoperative 1.0%, both 9.5%). Unwashed
blood is the re-infusion procedure most largerly used
in USA, in comparison to washed blood (93.9% vs
5.8%), while in the non-USA countries the use of
the unwashed and washed devices is quite similar
(43.3% vs 39.8% respectively). 64% of THA and 59%
of TKA patients received LMWH as VTE prophylaxis.
Conclusion: Re-infusion procedures are frequently
used in patients undergoing THA and TKA. No data
are currently available about the incidence of venous
thromboembolism in patients undergoing perioperhaematologica vol. 89(suppl. n. 8):september 2004
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ative salvage and re-infusion of shed blood. The follow up of GLORY patients will provide informations
about the correlation between the use of re-infusion procedure and occurrence of VTE complications.

PO-137
THE FIRST AMBULATORY SCREENING ON THROMBOEMBOLISM
(FAST) STUDY: A MULTICENTRE, CROSS-SECTIONAL,
OBSERVATIONAL STUDY ON THROMBOEMBOLIC RISK FACTORS
Di Minno G,* Tufano A,* Palareti G,° Moia M,^
Giudici GA,** Baccaglini U,^^ Mannucci PM^ on
Behalf Of The FAST Study
*Centro di Riferimento Regionale per le
emocoagulopatie. II Policlinico Di Napoli. Università
Federico II, Napoli.°Dipartimento di Angiologia, University Hospital S. Orsola Malpighi, Bologna. ^Angelo Bianchi Bonomi Hemophilia and thrombosis Center, Dip. Medicina Interna IRCCS Osp. Maggiore
Milano and University of Milan. **Sanofi-Synthelabo.^^Ospedale Busonera, Padova, Italy
Design: multicentre, cross-sectional, observational study. Objectives: to assess the prevalence of risk
factors for venous thromboembolism (VTE) and the
prevalence of recent VTE (within 1 year) in subjects
who consulted their General Practitioner (GP) for a
health disorder. Setting: 1,536 GP surgeries. Participants: 15,180 adult, co-operative subjects, who consulted their GP for a health disorder and signed the
informed consent form. Main outcome measures:
prevalence of known thromboembolic risk factors,
graded according to importance (strong, moderate,
weak risk factors), and of recent VTE events (within
1 year), based on interviews. Results: about 1:5
patients had at least one strong risk factor for VTE
and about 1:20 had at least two, with no difference
between sexes; their prevalence increased with age.
Most were related to medical conditions: history of
superficial venous thrombosis (VT) and/or deep
venous thrombosis (DVT)/pulmonary embolism, heart
failure and malignancy. About 3:4 women and 2:3
men had at least one moderate to weak risk factor;
nearly 1:2 women and 1:3 men had at least two. The
most common were history of VTE, smoking, history
of miscarriage, oestrogen therapy, obesity and varicose veins. Overall, 80% women and 67% men had
at least one risk factor and 50% women and 35%
men had at least two risk factors. The prevalence of
recent VTE was 3.4% in women and 2.4% in men,
and increased with age. The majority of cases were
superficial VT, in both sexes (2.5% in women, and
1.5% in men). Conclusions: the prevalence of risk
factors for VTE in patients attending GP surgeries is
high. GPs should bear this in mind during their daily practice.
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PO-138
LOW PLASMA LEVELS OF PYRIDOXAL-5’-PHOSPHATE ARE A
RISK FACTOR FOR RECURRENT VENOUS THROMBOEMBOLISM
Cattaneo M,1,2 Kyrle PA,3 Lombardi R,2
Weltermann A,3 Lecchi A,2 Eichinger S3
1Hematology and Thrombosis Unit, Ospedale San
Paolo, Dept. of Medicine, Surgery and Dentistry,
and, 2A.Bianchi Bonomi Hemophilia and Thrombosis
Center, IRCCS Ospedale Maggiore, University of
Milano, Italy; 3 Dept. of Internal Medicine I,
Division of Hematology/Hemostasis, University of
Vienna, Austria
In a case-control study, we showed that low plasma levels of pyridoxal-5’-phosphate (PLP), the coenzyme form of vitamin B6, are associated with a
heightened risk for venous thromboembolism (VTE).
This association was independent of known risk factors for VTE, including high plasma levels of homocysteine, which is under the metabolic control of B
vitamins, including vitamin B6. In a prospective,
cohort study, we investigated whether or not low
plasma levels of PLP are associated with a heightened risk for recurrent VTE. 766 patients with a single episode of VTE were prospectively followed for
37±31 (mean±SD) months after discontinuation of
oral anticoagulants (OA). The outcome events studied were deep-vein thrombosis (DVT) and/or pulmonary embolism (PE). Testing for known thrombotic risk factors was performed 3 weeks after discontinuation of OA. PLP was measured by the tyrosine
decarboxylase method in the same EDTA-anticoagulated plasma samples that were used for total
homocysteine measurement 6+9 months after discontinuation of OA. Recurrent VTE occurred in 98
patients. The mean plasma levels of PLP were
56.3±59 nmol/L in patients with recurrences and
64.4±72.3 in patients without recurrences (P=0.1).
VTE recurrences were observed in 22/117 patients
with plasma levels of PLP that were lower than the
15th percentile and in 76/649 patients with plasma
PLP levels higher than the 15th percentile. The cumulative probability of VTE recurrence was 26% (95%
CI: 16-37%) in patients with low PLP levels and 17%
(13-21%; p =0.05) in those with normal PLP levels.
The crude relative risk of recurrent VTE in patients
with low PLP levels was 1.60 (0.99-2.57) and
remained practically unmodified after adjustment
for VTE risk factors, including hyperhomocysteinemia: 1.5 (0.92-2.5). Therefore, low plasma levels of
PLP are associated with a heightened risk for recurrent VTE, independently of other VTE risk factors,
including hyperhomocysteinemia.
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PO-139
THROMBOPHILIA IS FREQUENT IN SUPERFICIAL VEIN
THROMBOSIS AND IS ASSOCIATED WITH RECURRENCE:
A RETROSPECTIVE STUDY
Marcucci R, Ciuti G, Blagojevic J, Lenti M, Sofi F,
Fatini C, Sticchi E, Gazzini A, Evangelisti L,
Gensini GF, Abbate R, Prisco D
Dipartimento Area Critica Medico Chirurgica,
Azienda Ospedaliero-Universitaria Careggi,Firenze
Superficial vein thrombosis (SVT) is a common disease and the recent recognition of its association
with deep venous thrombosis (DVT) and pulmonary
embolism has revived the interest in this disease. Aim
of our study was to determine the thrombophilic risk
profile of patients with SVT by evaluating: Factor V
Leiden, prothrombin polymorphism, physiological
clotting inhibitors, antiphospholipid antibodies,
homocysteine, plasminogen activator inhibitor-1
(PAI-1) and lipoprotein (a). The study population consisted of 183 patients (138 F/ 45 M; age 42 (15-74)
yrs) and 183 age and sex matched (138 F/ 45 M; age
42 (15-74) yrs) controls. At the multivariate analysis adjusted for age, sex, circumstantial and thrombophilic risk factors, independent risk factors for SVT
were: factor V Leiden (OR 12.3 (95% CI 5.0-30.2),
p<0.000); hyperhomocysteinemia (OR 6.2 (95% CI
2.8-13.7), p<<0.000); antiphospholipid antibodies
(OR 5.1 (95% CI 1.6-16.4), p<<0.006) and prothrombin polymorphism (OR 3.5 (95% CI 10.1-12.5),
p<<0.000). 106 patients (57.9%) had at least one
recurrence of venous thromboembolism (either SVT
or DVT). At the multivariate analysis, independent
risk factors for recurrences were: hyperhomocysteinemia (OR 4.2 (95% CI 1.6-11), p<<0.003); factor
V Leiden (OR 2.5 (95% CI 1.1-5.7), p<<0.002) and the
occurrence of a first idiopathic episode (OR 2.0 (95%
CI 1.05-4.1), p<0.002). Thirthy-four out of 183
(13.1%) had a deep vein thrombosis after the first
SVT. At the multivariate analysis, independent risk
factor for a second episode of deep vein thrombosis
were: prothrombin polymorphism (OR 12.6 (95% CI
2.9-53.9), p<<0.001) and hyperhomocysteinemia (OR
4.6 (95% CI 1.7-12.6), p<<0.003). Our findings indicate that a thrombophilic state is frequent in
patients with SVT. In particular, we demonstrated
that factor V Leiden, hyperhomocysteinemia and prothrombin polymorphism are independent risk factors
for recurrences. These alterations allow us to identify patients at high risk of recurrences and of DVT in
whom antithrombotic prophylaxis is particularly
warranted.
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PO-140
α GENE
ASSOCIATION OF ESTROGEN RECEPTOR-α
POLYMORPHISMS WITH VENOUS THROMBOEMBOLISM
Lussana F,1 Mavilia C,3 Faioni EM,1 Fontana G,1
Gozzini A,3 Brandi ML,3 Cattaneo M1-2
1Unità di Ematologia e Trombosi, Ospedale San
Paolo, Dipartimento di Medicina, Chirurgia e
Odontoiatria, Università di Milano; 2Centro Emofilia
e Trombosi A. Bianchi Bonomi, IRCCS Ospedale
Maggiore, Dipartimento di Medicina Interna,
Università di Milano; 3Dipartimento di Medicina
Interna, Università di Firenze, Italy
XbaI and PvuII restriction fragment length polymorphisms (RFLPs) in intron 1 of the estrogen receptor (ER)-α gene, are associated with an increased
risk for cardiovascular disease. We compared the
prevalence of these RFLPs in 303 cases (146 men,
157 women) with previous episodes of venous
thromboembolism (VTE) and 476 healthy controls
(204 men, 272 women). DNA was also analyzed for
factor V Leiden and mutant prothrombin (G20210A),
which are established risk factors for VTE. The PvuII
PP genotype (capital letters denote the absence and
small letters the presence of the restriction site) was
more prevalent in the VTE group than in controls
(cases 21.8%, controls 14.9%; p=0.034). In contrast,
prevalence of XbaI genotypes was not significantly
different between the two groups. Combining the
two polymorphisms, 3 major haplotypes were identified in the study population: PPXX (12.5%), PpXx
(40.9%) and ppxx (31%). The PPXX genotype was
associated with 15,8% of patients and 10,3% of controls (p= 0.071). The high prevalence of genotypes
PP and PPXX among cases was observed in men (cases, 25%, controls15%, p=0.051, and, cases 21%,
controls 11%, respectively, p= 0.034) but not in
women. The association of PP and PPXX genotypes
with mutant prothrombin (cases, 28.6%, controls
0%, and, cases 22.9%, controls 0%) and of PP genotype with mutant factor V (cases 14.5%, controls
6.7%) tended to be higher in cases than controls,
although the difference was not significant. In conclusion: 1) men with ER-α PP or PPXX genotype are
at increased risk of VTE; 2) ER-α PP and PPXX genotypes may interact with mutant prothrombin and/or
factor V Leiden in the risk of VTE. These results suggest that several genetic factors may play a role in a
multifactorial disease like venous thrombosis and
modulate the phenotypic manifestations of known
thrombophilic conditions.

haematologica vol. 89(suppl. n. 8):september 2004

166

Posters

PO-141
CYTOMEGALOVIRUS INFECTION AND ACUTE THROMBOSIS
Squizzato A, Gerdes VEA, Büller HR
Department of Vascular Medicine, Academic
Medical Center, University of Amsterdam,
Amsterdam, The Netherlands
Different infectious pathogens have been advocated as responsible agents for thrombotic disorders.
Cytomegalovirus (CMV) is one of the infectious
agents supposed to play a role in apparently unprovoked acute thrombosis. In vitro studies show a clear
procoagulant influence of CMV, either directly or by
infection of endothelial cells and monocytes. However, the frequency of thrombotic complications in
CMV-infected patients is unknown, since welldesigned studies are lacking. METHODS. We performed an extensive search in the all-languages literature throughout the MEDLINE and EMBASE databases, utilizing the terms of cytomegalovirus, CMV,
and thrombosis to identify all published case reports
of acute thrombosis occurring during an acute CMV
infection. A detailed review of the references completed the search. We identified 36 cases of acute
thrombosis in patients with acute CMV infection, 15
in immunocompromised and 21 in immunocompetent patients. Venous thrombosis was present in 29
patients, arterial thrombosis in 9, and both in 2.
Mean age was 39.3 years (range: neonatal to 74),
and 66% of the patients was male. HIV infection was
present in 50% of the immunocompromised patients.
A positive association between positive acute CMV
infection serology and early and late hepatic arterial thrombosis after liver transplantation is also
reported. Our systematic review of case reports indicates that thrombosis is a possible and not rare complication of acute CMV infection. A possible role of
subclinical CMV infection in apparently unprovoked
arterial and venous acute thrombosis is unclear. Adequate prospective studies evaluating the role of CMV
as risk factor for thrombosis are warranted.

haematologica vol. 89(suppl. n. 8):september 2004

PO-142
INCIDENCE OF DEEP VEIN THROMBOSIS IN PATIENTS WITH
COPD AT I AND II STAGE OF GOLD CLASSIFICATION
Lessiani G,° Shamasbloo M, Santozzi M, Laglia G,
Febo F, Grazziosetto R, Franzone G, Gentili M,
D'Amico M, Di Bernardo C,° Feliciani M
Depts. of Internal Medicine and Angiology Unit°,
Pescara, Italy
There are increasing data in literature on the role
of the deep vein thrombosis (DVT) as a complication
of numerous medical conditions. Patients group with
internistical deseases presents an intermediate risk
(15%). Nevertheless in this group of patients lots of
heterogeneous pathologies are represented. In the
Cronic Obstructive pulmonary desease (COPD)
patients there aren’t till now certain datas. The DVT
risk in patients with COPD fluctuates between values of 10%-20%,untill 28% in decompensated
COPD. Target of our study is to verify with venous
ultrasonography the presence of DVT, in the affected patients from mild-moderate COPD curbed
according to the GOLD classification. We tested 100
consecutive patients, arrived at our institute for
exacebation of COPD between Jannuary and May
2003 (average : 68.02 years; 61 male and 39 female).
All were checked with spirometry, Rx Thorax, blood
gas test to diagnose COPD I-II (A ;B) stadium (GOLD
I:1) VEMS/CVF< 70%, 2) VEMS>80% of the abovementioned, 3) with or without clinical symptoms.
GOLD II:1) VEMS/CVF<70%.2)30%<VEMS<80% of
the above-mentioned, 3) with or without clinical
symptoms. All patients were checked with venous
ultrasonography alone the whole lenght of the lower limb bilateraly (venous comprimibility) at 1 and
7 day during the hospitalization and after one month
from discharge. All were tested with clinical inspection after three months. Were showed 6 DVT (6%) at
the ultrasonographic test during hospitalization: 3
(3%) proximal ( femoro-popliteal : 2 SX, 1DS ) and 3
(3%) distal (2 Tibial,1 soleal,all in the right limb ).
After one month,at the insection, didn’t show any
new case of DVT.In the follow up no one has reveled
symptoms compatible with venous thromboembolism. Our data show a low risk (6% totale; 3%
prossimal) in this group of patients. Nevertheless the
exacerbation of COPD is very frequent in these
patients during the winter period. Moreover this
pathology is extremely spread in the general population. Even though the risk is low, it isn’t negligible.
We needed further studies for the risk identification
and for an evaluation for the profilaxis treatment of
selected COPD patients groups.
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PO-143
THROMBOPHILIA IN PATIENTS WITH SPINAL CORD INJURY
Marcucci R, Ricci L,* Fedi S, Alessandrello Liotta A,#
Cesari F, Evangelisti L, Falciani M, Ferrini S,
Gazzini A, Ilari I, Aito S,* Abbate R
Dipartimento Area Critica Medico Chirurgica;
#Dipartimento Cardiologico e dei Vasi; *Unità
Spinale, Azienda Ospedaliero-Universitaria Careggi,
Florence, Italy
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VENOUS THROMBOEMOLISM:
DIAGNOSIS & THERAPY

PO-144
ACUTE ILIO-CAVAL THROMBOSIS ASSOCIATED WITH HIGH
Deep venous thrombosis (DVT) and pulmonary FEVER: A DIFFICULT CLINICAL PRESENTATION

embolism are major causes of morbidity and mortality in patients with spinal injuries. A wide range
of thromboprophylactic measures have been proposed but the optimum treatment and duration for
thromboprophylaxis is unknown. No data are available on the role of thrombophilic risk factors. Aim of
our study was to determine the thrombophilic risk
profile of patients with spinal cord injury (SCI) with
or without a previous deep venous thrombosis by
evaluating: antithrombin, protein C ans S, factor V
Leiden, prothrombin polymorphism, homocysteine
(Hcy), plasminogen activator inhibitor-1 (PAI.1) and
lipoprotein(a) (Lp(a)). We studied 46 patients with
SCI without DVT (group A) (35 M/11 F; age: 50.5 (2182) and 43 patients with SCI and a previous episode
of DVT (group B) (34 M/9 F; age: 50 (13-78). No
patient had a deficiency of clotting inhibitors, and in
only 1 patient of group A we found the presence of
prothrombin polymorphism. Lp(a) levels were similar
in the two groups (124 (1-487) mg/L vs 84.5 (1-1079)
mg/L; p=ns). Hcy and PAI-1 levels were significantly higher in group B with respect to A (Hcy: 12.3
(6.2-30.0) µmole/L vs 18.7 (5.4-35) µmole/L;
p=0.003/ PAI-1: 15.4 (1-40) IU/mL vs 10 (1-36.8)
IU/mol; p=0.008). At the multivariate analysis
adjusted for age, sex, smoking, hypertension, dyslipidemia and BMI, independent risk factors for DVT
in patients with SCI were hyperHcy (OR=3.6 (95%CI
1.4-9.5), p=0.007) and high levels of PAI-1 (OR= 4.9
(1.7-14); p=0.002). Our data demonstrate that
hyperHcy and impaired fibrinolysis documented by
high levels of PAI-1 are independent risk factors for
the occurrence of DVT in patients with SCI, suggesting the possible benefit of a vitamin supplementation.

Florioi A,* Tripodi MF,° Andreana L°
*Vascular Surgery, °Internal Medicine 2nd University
of Naples, Medical School, Naples, Italy
Introduction: Behçet disease is a systemic vasculitis in which few diagnostic features, i.e. oral and
genital ulcers, are often associated with different
clinical manifestations, the variability of which may
mislead the diagnosis. We report on a case of Behçet
disease which was difficult to diagnose and severe in
its clinical presentation. Case report: A male,19 years,
presented with an history of high fever,up to 40°C
since the last 2 months, generalized arthralgia,
fatigue, anorexia.He was referred to our unit for
massive ilio-caval thrombosis after he had been
exhaustively screened for infectious, neoplastic and
autoimmune disease Echoduplex showed bilateral
obstrucion of iliac veins and complete obstruction of
inferior cava up to the renal vein origin.Moreover
cavography showed involvement of left renal vein,
partial obstruction of retrohepatic cava (lumen size
< 2 cm) up to the right atrium, the blood flow being
shunted to the right renal vein. Laboratory data:
VES,117; fibrinogen,800mg/dl; PCR, 22mg/dl; dDimers,16mg/mL ; serum iron,4mg/dl; C-protein, Sprotein, Antithrombin III, Fattore V Leiden, antiphospholipids, no abnormalities. A caval filter was not
judged technically suitable and clinically appropriate.
The patient was treated with warfarin, elastic compression bandage and steroids with resolution of
edema, pain and fever. One year later, the patient
stopped maintenance steroids and again experienced
high fever, arthralgia, oral and genital ulcers; laboratory data refelected acute inflammatory response;
MR-angiography showed an unchanged venous
obstruction with development of collaterals. The history revealed that oral and genital ulcers had
appared in the past as well. Behçet disease was diagnosed since Duffy criteria were fullfilled (oral and
genital ulcers, arthralgias, deep venous thrombosis).
Conclusions: the clinical presentation of deep venous
thrombosis, fever and acute inflammation should
arise the diagnostic suspicion of Behçet disease.
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PO-145
COMPLETE COMPRESSION ULTRASONOGRAPHY OF THE LEG
VEINS AS A SINGLE TEST FOR THE DIAGNOSIS OF DEEP VEIN
THROMBOSIS: A RETROSPECTIVE STUDY
Caponi C, Agnelli G, Felici A
Division of Internal and Cardiovascular Medicine,
Department of Internal Medicine, University of
Perugia, Italy
Background. Noninvasive diagnosis of deep vein
thrombosis (DVT) is based on ultrasound examination
of the leg veins, usually restricted to compression of
the proximal veins (CUS). However, due to the limited accuracy of CUS for the diagnosis of calf DVT, serial testing was mandatory to rule out the extension of
calf vein thrombosis to proximal veins (serial CUS, Ddimer). Material and methods. This retrospective clinical outcome study included consecutive patients who
received a single complete compression ultrasound of
all proximal and distal veins (CCUS) as the only diagnostic test. Patients with a clinical suspicion of DVT
were seen at our Thrombosis Centre from August 2003
to December 2003. Patients in whom CCUS findings
were negative were follow up for the occurrence of
symptomatic and objectively confirmed venous
thromboembolism in the 3 months after the index
CCUS evaluation. Results. Overall, 234 patients were
included in the study. CCUS revealed a DVT in 90
patients (38%). Among the patients in whom CCUS
was negative, three (2%) experienced a symptomatic
objectively confirmed venous thromboembolic event
within the 3 months after the index CCUS evaluation.
VTE was DVT in 1 patients and PE in 1 patients. We
conclude that the CCUS protocol is relative safe with
respect to excluding DVT, thereby reducing the diagnostic workup of patients with suspected DVT to a
single ultrasound examination.

PO-146
A SURVEY OF THROMBOPROPHYLAXIS MANAGEMENT
IN PATIENTS WITH MAJOR TRAUMA
Imberti D, Dentali F,* Ageno W*
Department of Internal Medicine, Piacenza Hospital
and *Department of Internal Medicine, University of
Insubria, Varese, Italy
Venous thromboembolism (VTE) is a common lifethreatening complication of major trauma and optimal thromboprophylaxis management is still challenging in this specific group of patients, in spite of
both very high thrombotic and bleeding risk. Clinical
guidelines clearly recommend routine thrombosis
prevention with low molecular weight heparin
(LMWH) in patients with major trauma in absence of
haematologica vol. 89(suppl. n. 8):september 2004

contraindications due to concomitant haemorrage;
however, there is still a lack of strong recommendations about the timing and the modality of LMWH
administration and the role of mechanical prophylaxis in case of bleeding events. We tested the
hypothesis that there is significant practice variation in thromboprophylaxis management of patients
with major trauma among Intensive Care Unit (ICU)
specialists. Two hundred Italian ICU specialists, representing 200 ICU throughout the country, were contacted by telephone and were asked a) if they routinely prescribe antithrombotic prophylaxis in
patients with major trauma, if prophylaxis is prescribed to all patients or to selected patients, the
type of prophylaxis and the timing of administration
b) if they recommend physical prevention and if it is
prescribed to all patients or to selected patients, the
type of physical prophylaxis. In patients with major
trauma, 85% of the interviewed ICU specialists
answered they prescribe pharmacologic prophylaxis
for VTE. Of them, 37.6% prescribes prophylaxis only
to selected patients based on the level of risk, 87.7%
prescribes LMWH, 42.4% starts propylaxis immediately after hospitalization. Only 61% of the interviewed specialists prescribes physical prophylaxis ; of
them 82.8% uses elastic stokings (ES), 9.8% Inferior Vena Cava (IVC) filter, 7.4 other mechanical
devices. 41% of them prescribes physical prophylaxis in all the patients, 59% only in case of contraindication to pharmacological prevention. 47%
would prescribe IVC filter insertion if anticoagulation
in contraindicated; of them 91.4% recommends IVC
filter only if deep vein thrombosis (DVT) is demonstrated. Even in the presence of clinical guidelines,
prescription of VTE prevention with LMWH in
patients with major trauma is underused and timing
and modality of prophylaxis are rather heterogenous;
if anticoagulation is contraindicate, IVC filter are
commonly recommended only in the presence of DVT.

PO-147
A SURVEY OF THROMBOPROPHYLAXIS MANAGEMENT
IN MAJOR ORTHOPAEDIC SURGERY
Imberti D, Dentali F,* Ageno W*
Department of Internal Medicine, Piacenza Hospital
and *Department of Internal Medicine, University of
Insubria, Varese, Italy
Venous thromboembolism (VTE) is a common lifethreatening complication of major orthopedic surgery
of the lower limbs. Low-molecular-weight heparins
(LMWHs) offer in this group of patients the greatest
efficacy with an acceptable risk of bleeding and clinical guidelines clearly recommend their use in routine
thromboprophylaxis; however, optimal timing of
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treatment initiation and the modality of LMWH
administration in case of regional anesthesia are still
matter of debate. We tested the hypothesis that there
is significant practice variation in thromboprophylaxis management of patients undergoing major
orthopaedic surgery among anesthesiologists. Two
hundred Italian anesthesiologists, representing 200
anesthesiology departments throughout the country,
were contacted by telephone and were asked a) in
case of general anesthesia, if they routinely prescribe
antithrombotic prophylaxis in major orthopaedic surgical patients, the type of prophylaxis and the timing of initiation b) in case of regional antesthesia, if
they use thomboprophylaxis, the type and the timing
of initiation of treatment and the most important
criteria they evaluate to reduce the risk of spinal
hematoma. Results: 95.5% of the interviewed anesthesiologists answered they prescribe pharmacologic prophylaxis in case of general anesthesia in major
orthopaedic surgery. Of them 97.7% prescribes
LMWH, 89.5% starts prophylaxis preoperatively, 8%
postoperatively, only 2.5% perioperatively. 69% of
the interviewed specialists routinary uses regional
anesthestesia; 86.5% of them prescribes pharmacologic prophylaxis in all the patients, 97.7% uses
LMWH and 67% starts prophylaxis preoperatively.
The interviewed specialists answered that the most
important criteria they evaluated to reduce the risk
of spinal hematoma are the diameter of the needle/catheters (54.3%), the timing of prophylaxis
administration related to the spinal/epidural procedure (53.8%), the presence of hemostatic balance
impairment (50.3%). Conclusions: LMWHs are the
commonest drugs used in thromboprophylaxis in
patients undergoing major orthopaedic surgery;
according to European guidelines, treatment usually
starts preoperatively, regardeless of the use of general or regional anesthesia.

PO-148
THROMBOPROPHYLAXIS FOLLOWING MINOR ORTHOPEDIC
SURGERY: RESULTS OF A SURVEY ON CLINICAL PRACTICE
PATTERNS
Ageno W,* Dentali F,* Romualdi E,* Imberti D°
*Department of Clinical Medicine, University
of Insubria, Varese, and °Department of
Medicine, Piacenza Hospital, Piacenza, Italy
The risk of venous thromboembolism (VTE) following minimally invasive joint surgery or in patients
with lower limb plaster cast immobilization is poorly defined. Clinical guidelines usually omit recommendations on thromboprophylaxis in this setting.
We hypothesized that there is significant practice
variation amongst orthopedic surgeons in the use of
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antithrombotic prophylaxis in such patients. Two
hundred Italian orthopedic surgeons, representing
200 orthopedic departments throughout the country, were contacted by telephone and were asked if
they routinely prescribe antithrombotic prophylaxis
in patients undergoing knee arthroscopy, in patients
with lower limb fractures, and in patients with lower limb plaster cast immobilization, if prophylaxis is
prescribed to all patients or to selected patients, the
type of prophylaxis and the timing of administration. Following knee arthroscopy, 94% of the interviewed orthopedic surgeons prescribed pharmacologic prophylaxis for the prevention of VTE. Of them,
only 17% prescribed prophylaxis based on the
patients risk stratification, 97.3% prescribed LMWH,
59% started prophylaxis 12 hours before the procedure, and 59% prescribed prophylaxis for more than
10 days. In patients with lower limb fractures, 94.5%
prescribed some form of VTE prophylaxis. Of them,
93.1% prescribed prophylaxis to all patients, regardless of individual risk stratification, 96.8% used
LMWH, 74.6% started prophylaxis at the time of
their diagnosis, and 55% prolonged prophylaxis until
the patient returned to normal weight bearing. In
patients with plaster cast immobilization, 91% prescribed some form of VTE prophylaxis. Of them,
25.8% prescribed prophylaxis based on individual
risk stratification, 96.2% used LMWH, which is started before the cast is applied in 41.8% of cases, and
65.4% prescribed prophylaxis until the patient
returned to normal weight bearing. Even in the
absence of supporting clinical guidelines, most
patients who have had minor orthopedic procedures
receive some form of thromboprophylaxis in Italy,
regardless of their level of risk. The timing and duration of prophylaxis is heterogeneous.

PO-149
FINDINGS OF THE INTERNATIONAL MEDICAL PREVENTION
REGISTRY ON VENOUS THROMBOEMBOLISM (IMPROVE):
A MULTINATIONAL OBSERVATIONAL COHORT STUDY IN
ACUTELY ILL MEDICAL PATIENTS OF PRACTICES IN
PREVENTION OF VENOUS THROMBOEMBOLISM
Piovella F,* Pini M,° Tapson VF,^ Decousus H,**
Zotz RB,°° Allegrone J,^^ Anderson FA,^^ for the
IMPROVE Investigators
*IRCCS Policlinico San Matteo Servizio Malattie
Tromboemboliche, Pavia, Italy; °Ospedale di Fidenza
Medicina Interna, Fidenza, Italy; ^Duke University
Medical Center, Durham, USA; **Centre Hospitalier
Universitaire de Bellevue, Saint-Etienne, France;
°°Universitätsklinikum Düsseldorf, Düsseldorf, Germany; ^^Center for Outcomes Research, University
of Massachusetts Medical School, Worcester, USA
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Background: Acutely ill medical patients are at significant risk from venous thromboembolism (VTE).
IMPROVE is a prospective cohort study designed to
(i.) Assess routine VTE prophylaxis provided to acutely ill medical patients, and 2.) Test predictive models
of the relationship between patient characteristics,
prophylaxis use and key clinical endpoints. Methods:
Patient recruitment began in July 2002. Patients 18
years old and hospitalized for 3 days with an acute
medical illness are enrolled consecutively. Exclusion
criteria are: therapeutic antithrombotic agents or
thrombolytics at admission, major surgery or trauma
during 3 months prior to admission, and VTE treatment within 24 hours of admission. Data are recorded at discharge and 3 months after discharge. A central adjudication committee reviews key clinical endpoints. Results: As of March 31, 2004, 3727 patients
have been enrolled at 33 hospitals in 11 countries.
Three-month follow-up data have been received for
2796 (75%) of patients. In-hospital VTE prophylaxis (1
type) was received by 40% of patients. The most common types of prophylaxis were low-molecular-weight
heparin 23%, unfractionated heparin 13%, elastic
stockings and intermittent pneumatic compression
(6% each). In total, 13% of IMPROVE patients met the
MEDENOX study eligibility criteria, and of these, only
51% received prophylaxis in hospital. Prophylaxis was
given to 5% of patients during the 3-month followup period, and continued after discharge in 11% of
patients who received prophylaxis in hospital. 5% of
patients died in hospital and an additional 8% died
within 3 months after discharge. Pulmonary embolism
was the suspected cause of death for six patients,
though this was not confirmed by autopsy. Key clinical endpoints are shown in the Table.
Endpoint

In-hospital events
N=3727

3-month follow-up
N=2796

Received VTE prophylaxis, n (%)

1490 (40)

1415 (5)

Suspected VTE, n (%)

394 (11)

129 (5)

Treated VTE, n (%)

62 (2)

53 (2)

Bleeding, n (%)

115 (3)

70 (3)

Death, n (%)

177 (5)

219 (8)

Conclusion. Despite consensus groups recommending that acutely ill medical patients should receive VTE
prophylaxis, this practice appears to be under-utilized.
Even among patients enrolled in the IMPROVE registry
who would have qualified for inclusion in the MEDENOX study, the rates of VTE prophylaxis were surprisingly low.
Disclosures: IMPROVE is supported by an unrestricted educational grant from Aventis Pharma.
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PO-150
VENOUS THROMBOEMBOLIC EVENTS DURING THERAPY WITH
ORAL LOW FORMULATION CONTRACEPTIVES IN HEREDITARY
DYSTROPHIC EPIDERMOLYSIS BULLOSA
Musso R, Cultrera D,* Stella M,** Cipolla N,
Burgio N, Giustolisi R*
Haemophilia and Thrombosis Reference Regional
Center; *Institute of Hematology, University of Catania; **Plastic Surgeon Consultant, Italy
Epidermolysis bullosa (EB) recognizes a variety of
genetically rare devastating diseases with characteristic blisters and erosions in the skin and mucous membranes including nail dystrophy, scars and epidermal
cists (milia). Although no cure exists for any form of
EB, several medical and surgical treatments have been
addressed. Among them the administration of oral
contraceptives (OC) reduces dramatically blister formation and skin lesions (Schachner L. et al Br J Dermatol 1977). While the effect of OC on the haemostasis has studied in normal women using OC currently,
no data published on their effect on the possible association with thrombosis in EB. We here report the
occurrence of repeated deep vein thromboses (n=5)
and thrombophlebitis (n=8) in 3 female EB patients,
age ranging 19-27 yrs, treated with low formulation
(estrogen 35g) OCs. Eleven healthy women not on OC
served as controls. PT, aPTT, thrombin time and fibrinogen, Factor VII:C and Factor VIII:C (one stage
method) were performed by ACL 3000 Plus coagulometer (IL, Milan). Antithrombin III (ATIII) activity
(chromogenis substrate, Stago) was evaluated. Protein
C activity and Protein S activity were measured (Dade
Behring, Milan). Plasminogen activator inhibitor-1
(PAI-1) activity and tissue plasminogen activator (t-PA)
antigen (total fibrinolytic capacity) were also determined (Biopool AB-Menarini). Thrombin/antithrombin
III (TAT) complexes, prothrombin fragment (F1+2) and
D-dimer (DD) were assayed by ELISA (Dade Behring,
Milan). Circulating antiphospholipid antibodies (APA)
were measured (APA IgG-M, Stago).

ATIII activity (%)
Protein C (%)
Free Protein S (%)
PAI-1 act. (U/mL)
TAT (µg/L)
F1+2 (nM/L)
D-dimer (ng/mL)

Controls (n=11)
no OC use

Epidermolysis Bullosa
patients (n=3) OC use

88.6±12
92.9±15
44±12.5
2.15±1.1
3.0±0.9
0.87±0.43
221±102

45-57
55-68
18-25
3.8-4.5
4.68-6.1
2.1-3.72
710-835

The table summarizes main results. In the past, few
studies reported a shortened whole blood clotting time
and low levels of hageman factor in certain EB
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patients (Homby MA et al. Am J Dis Child 1973) never
treated with OC formulations. In this regard, our EB
patients no OC user showed an activation of blood
coagulation and a slight decrease of total fibrinolytic
capacity. These findings therefore would suggest that
the generalization of OC use in EB implies a permanent
assessment of its safety toward the risk of thromboembolic events as well as genetic screening for
inherited thrombophilia.

PO-151
ELASTIC STOCKINGS, HYDROXYETHYLRUTOSIDES OR BOTH
FOR THE TREATMENT OF THE POST-THROMBOTIC SYNDROME.
A PILOT RANDOMIZED STUDY
Frulla M, Marchiori A, Sartor D, Mosena L,
Concolato A, Hartman L, Tormene D, Prandoni P
Dipartimento di Scienze Mediche e Chirurgiche,
Università di Padova, Italy
Introduction. In contrast with the extensive documentation on epidemiology, diagnosis, and prevention of the post-thrombotic syndrome (PTS), little is
known about the treatment of this common and
sometimes frustrating complication of deep vein
thrombosis (DVT) of the lower extremities. Aims. To
evaluate the efficacy of elastic compression stockings (ECS), hydroxyethylrutosides (HR), or both for
the treatment of PTS. Materials and Methods. 120
consecutive patients with post-thrombotic manifestations, arising after one or more episodes of objec-
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tively documented DVT, were randomized to receive
below-knee ECS (30-40 mm Hg at the ankle), the
oral administration of HR (1000 mg b.i.d.), or both
regimens for one year. Each group consisted of 40
patients. In all patients follow-up visits were planned
after 3 and 6 months, and then after the completion
of the scheduled 12 months. The presence and severity of PTS was scored using a standardized score (the
Villalta scale). The efficacy of ECS and HR, alone and
combined, was calculated using Cox regression models, and expressed as hazard ratio and its 95% confidence intervals (CI). Results. After adjustment for
age, sex, modality of clinical presentation, location
of the thrombotic episode, history of multiple ipsilateral thrombotic episodes, time elapsed between
DVT episode and patient’s recruitment, and PTS
severity, hazard ratios for PTS recovery (defined as a
PTS score lower than 5) for ECS versus HR, ECS alone
versus the combined regimens, and HR alone versus
the combined regimens were 1.48 (0.55 to 3.94), 1.46
(0.59 to 3.60), and 0.94 (0.37 to 2.40), respectively.
The mean PTS score registered at each follow-up visit did not differ between the study groups. Conclusions. The combination of ECS with HR does not
improve the results obtained by each strategy alone
for the treatment of established PTS. ECS and HR are
equally effective, and, therefore, interchangeable in
patients with PTS. Larger studies are needed to confirm these findings.
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ORAL ANTICOAGULANT THERAPY
PO-152
HOME TERAPY OF DEEP VENOUS THROMBOSIS:
WHAT CAN BE DONE?
Landini G,° Panigada G,* Tatini S,° Alessandrì A,*
Laureano R*
°Ospedale S.M.Annunziata, Firenze;*Ospedale
Pescia, PT, Italy
With the introduction of low-molecular-weight
Heparin(LMWH), DTV can be treated safely at home
with a reduction in cost and improvement in the
quality of live. To make possible this type of assistance we have activated in our local health area a
diagnostic-therapeutic pathway connecting the different medical systems involved. We have organized
meetings with general pratictioners to put in use
diagnostic clinical pre-test. The diagnosis is carried
out with a fast track detailed ultrasonography in the
Angiological Departiment (direct access by telephone
within 24-48 hours). In a case of confirmation a
course of anticoagulation with LMWH followed by
oral anticoagulation is started and patient is sent to
home with the exception of clinically discovered pulmonary embolism, actually bleeding, actual peptic
ulcers, disorders of coagulation, thrombosis of cava,
lack of compliant assistance. Elastic stockings(II
class) are prescribed and given allowed to walk.
Where indicated, diagnostic protocols are introduced
to find hidden tumors, and coagulation disorders.
The duration of anticoagulant treatment is decided
and follow-up is implemented. During 2003 General Pratictioners sent in our outpatient’s Department
of Angiology 280 patients of avarage age of 55 years(
160 males and 120 famales) with suspected DVT, and
102 were positive with ultrasound ( 32.3%). Patients
with prossimal DVT were 68(66.7%), with distal DVT
were 34(33.3%). Oncology patients were 32 (31.4%).
We treated at home 92 patients with DTV (90.2%)
without thromboembolic recurrences and with 2
major bleedings(1.9%) and 4 minor bleedings. INR in
the range in 60% of patients.
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PO-153
ORAL ANTICOAGULANT THERAPY MANAGEMENT IN PATIENT
SELF-TESTING
Alatri A, Morstabilini G, Testa S
Centro Emostasi e Trombosi, Azienda Istituti
Ospitalieri, Cremona, Italy
Recent studies demonstrated that INR portable
monitors have good accuracy and are user friendly.
Patients on PST have shown the major time spent in
the therapeutic range, as compared with PSM, anticoagulation clinic (AC) and routine medical care
(RMC). Since few data are available on major complications in patients on PSM, we connected our
Anticoagulation Clinic with patients at home, using
a new net supported program TAOnet®, already on
line with general physicians, health territorial care
units of the Cremona area. To ensure effectiveness
and security of oral anticoagulant treatment in
patients using portable monitors; - to obtain good
management of PST and PSM, objectively defined
through the availability of laboratory and clinical
parameters; - to demonstrate the efficiency of a bidirectional net supported system. All patients
attended courses on anticoagulation therapy,
portable monitors self-testing and/or self management and on computer utilization procedures. Twenty patients, mean age 54 years (29-81y), are connected with our AC from November 2002, after
informed consent was obtained. The main reason for
patient acceptance was to save time and generally
to improve quality of life. In summary, they refer
directly to the hospital sending:1) their own clinical
data, 2) the quality control, and 3) the INR value,
through the compilation of an electronic data-sheet.
They can also send to the AC further informations
regarding their clinical status, co-medication,etc. In
the standard model the patient receive the adjusted
dosage through the net system by e-mail. All patients
expressed their satisfaction, as evaluated through an
open questionnaire. We observed an increase of the
time spent in the therapeutic range as compared to
the previous six months (AC= 58%, home patients=
72%; p<0.001). No patient experienced major complications untill now. On 18 patients only two are on
self management, because the majority of them (16
pts) prefer the validation of treatment by AC. This
organization provides the following advantages: 1)
direct communication between home patients and
AC, 2)improvement in time spent in the therapeutic
range, 3)improvement in patient’s satisfaction and in
their quality of life, 5) continuing medical record
update.
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PO-154
LOW DOSE ORAL VITAMIN K TO RESTORE NORMAL LEVELS OF
INR AND COAGULATION FACTORS IN PATIENTS ELECTIVELY
DISCOUNTINUING WARFARIN: A RANDOMIZED CONTROLLED
STUDY
Ageno W,* Manfredi E,* Micieli E,* Crowther M°
*Department of Clinical Medicine, University of
Insubria, Varese, Italy and °Department of Medicine,
McMaster University, Hamilton, Canada
Patients on warfarin therapy must temporarily
interrupt their treatment when undergoing an elective surgical procedure. Low-dose oral vitamin K can
shorten the time period during which patients have
subtherapeutic anticoagulation, thus obviating the
need for bridging therapy. We assessed whether oral
vitamin K produces an INR fall into a range that is
considered safe for surgery, and whether the levels
of the vitamin K dependent coagulation factors
increase to restore the integrity of the coagulation
cascade. Patients receiving warfarin for more than 30
days with a target INR between 2.0 and 3.0 who
were electively discontinuing warfarin received
either 2.5 mg of oral vitamin K or placebo. Plasma
samples were analyzed for INR and for functional
levels of factors II, VII and V on days 0 (immediately
prior to study drug), 1, 2, 3 and 5. Thirty patients
were enrolled from 2 clinical centers. The INR in the
placebo group declined by 0.26 INR units (from 1.94
to 1.68), compared with 1.31 INR units in the vitamin K group (from 2.58 to 1.27, p 0.007). On the day
after study drug 6 of 15 patients allocated to placebo, compared with 10 of 15 allocated to vitamin K,
had an INR less than 1.4. On the second day after vitamin K administration, these proportions were 6 of
15 and 14 of 15 (p < 0.01). The levels of factor VII
increased more quickly over the first 24 hours in the
vitamin K group than in the placebo group (mean
difference 0.47 U [95% confidence interval (CI)
0.28,0.66] compared with 0.10 U [0.03,0.17], p =
0.002). The average rise in the factor II level was 0.27
U [0.17,0.37] in patients allocated to vitamin K, compared with 0.06 U [0.01,0.11] in patients allocated to
placebo (p = 0.001). Our results support the potential use of low doses of oral vitamin K in patients who
require correction of their INR, for elective surgery or
other interventions, between 24 to 48 hours after its
administration.
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PO-155
IQC AND EQC FOR COAGULATION DIAGNOSTICS PARAMETERS
Malatesti V, Di Maira G, Mori M
Division of Laboratory Medicine E.O. Galliera Genoa,
italy
We report our present experience with a web-based
external quality control system for coagulation diagnostics parameters. We are using prothrombin time,
activated partial thromboplastin time, fibrinogen
assay as screening coagulation tests. Oral anticoagulant therapy is monitored by noting changes in a tissue factor-induced coagulation time (PT) test on plasma and expressed as INR. We made a summary report
of internal and external QC of some coagulation tests
in Division of Laboratory Medicine, Galliera Hospital.
Quality Control schemes are valuable to investigate
our performance in daily practice. Our approach to
data management is Biorad QC On-Call, an integrated, web-based, quality control system that allows to
plain our quality control strategy and put operating
rules into practise. The system incorporates currently
available reference standards, medical relevance and
biological variability, which allow our laboratory to
define the maximum error for each analyte and set an
operative rule to reach the required quality standard.
This tool includes a polling function, which automatically import an LIS QC data file without user intervention. The system includes an extensive graph
menu, including performance reports and graphics;
we have a review of daily quality control data and the
interlaboratory reports, which provides a fast evaluation of quality control trends across peer and method
groups. The control graphs, multilevel and evolution
graphs such as Levey-Jennings charts support our laboratory to optimise the statistical rules for quality
control evaluation. This strategy provides to eliminate
nonessential reset and calibrations saving time and
money. Analytical goals help improvement of laboratory status performance by providing valuable information about the appropriateness of the process control system, using tools based on biological variation,
medical relevance, and state of the art performance
metrics.
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PO-156
DIAGNOSTIC EFFICACY OF LUPUS ANTICOAGULANT TEST
AFTER THE ONSET OF ORAL ANTICOAGULANT TREATMENT:
COMPARISION OF RESULTS FROM TWO LABORATORIES
Del Bono R, Martini G, Volpi R, Testa S,*
Morstabilini P,* Caimi L
II Laboratorio Analisi (Centro FCSA n°28), AO
Spedali Civili - Brescia Italy; *Istituto di Patologia
Clinica, Centro di Emostasi e Trombosi, Istituti
Ospedalieri di Cremona, Italy
Background. Oral anticoagulant therapy (OAT) is a
tool to prevent thrombosis in patients affected by
antiphospholipid syndrome (APS). Laboratory testing for Lupus Anticoagulant (LA) is often problematic in anticoagulated patients because of their prolonged clotting times. Purpose. The aim of the study
is to evaluate the diagnostic efficacy of LA testing
before and after the onset of OAT, comparing results
from two different settings to improve accuracy.
Patients. We enrolled 96 patients in OAT with (27)
and without (69) APS. We tested 41 patients so far.
All of them but one had been investigated for LA
before the onset of OAT. Methods. Filtered plasmas
were tested for dilute Russell viper venom screen and
confirm test (IL dRVVT) at the II Laboratory, Brescia
(BS) and with a four steps LA analysis at the
Haemostasis and Thrombosis Centre, Cremona (CR):
Stago PTT-LA sensitive, STA aPTT Kaolin, STA silica
aPTT, and the Cheshire modified dRVVT test (platelet
derived reagent as the phospholipid trigger). A
pooled plasma from pre-OAT LA negative anticoagulated patients was also prepared and run within the
analytical IL dRVVT session. Results. Results of tests
run in BS and in CR are shown in Table 1 and Table
2, their comparision is shown in Table 3. Conclusions.
We found a good agreement between LA tested
before and after the onset of OAT and between the
laboratories. We had just three controversies: 1) One
of the patients tested in BS showed a negative LA
compared to her previous result and to CR’s, likely
due to an excessive anticoagulation (INR=7.5). In
fact, when the patient’s INR dropped to 2.0, her LA
tested positive.
Table 1.

Pre-OAT
LA Test run i BS
Post-OAT

+
−

+

−

TOT

5
1*
6

0
34
34

5
35
40

K value=0.89, p<0.0001; * PT-INR=7.5.
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Table 2.

Pre-OAT
LA Test run in CR
Post-OAT

+
−

+

−

TOT

5
1<
6

1
33
34

6
34
40

+

−

TOT

5
2
7

1
33
34

6
35
41

K value= 0.80, p<0.0001 <pz on immunosoppressive therapy.

Table 3.

CR
LA Test BS vs. CR
+
−

BS

K value= 0.73, p<0.0001.

2) One of the patients tested in CR had a negative
LA compared to her former: the patient was on
immunosoppresive therapy which might have affected the titre of her antiphospholipids. 3) BS failed to
identify one positive sample: the patient suffers from
thrombocytopenia and recurrent thrombosis but has
always been tested negative in BS, either for LAC or
β2GpI. CR’s more sensitive LA test helped to state the
APS syndrome in this case. These data suggest that,
by some tools, such as using a pooled plasma from
anticoagulated patients previously tested LA negative, the diagnostic accuracy of LA testing in anticoagulated patients might be preserved. However,
these are preliminary findings: we mean to test all
enrolled patients, spread our population and re-test
controversial cases.
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PO-157
THROMBOTIC AND HAEMORRHAGIC RISK SCORE: A TOOL
TO IMPROVE ORAL ANTICOAGULANT THERAPY MANAGEMENT
Manotti C,* Tassoni MI,* Lombardi MR,*
Pattacini C,* Quintavalla R,* Tagliaferri A*
*Dip. Medicina 3, Centro per le Malattie
dell’Emostasi e Cura dell’Emofilia, Azienda
Ospedaliera di Parma, Italy
In recent years several studies demonstrated that
together with INR values other factors could increase
bleeding or thromboembolic risk: age, sex, cancer,
diabetes, previous thromboembolism, the first 90
days of anticoagulant treatment, the gender and
arterial associated diseases. On this basis we have
thought that it was possible to implement a risk
score in the Parma program (PARMAvers5-InstrumentationLaboratory-Milano) to influence the algorithm suggestions on the basis of the clinical condition of each patient. The bleeding and thrombosis
score of Parma 5 have been built into the program
to be calculated directly by the software at each control in real time during the daily prescription session
and to be able to influence the therapeutic proposal algorithm. PARMA5 calculates the bleeding/thrombotic score, giving risk points to patient
conditions. Different pathology will be assigned to a
specific degree of point score, derived from published
data. Some points are automatically assigned at each
patient visit by the software on the basis of age, INR
target or actual or length of therapy. The performance of the new algorithm implemented in PARMA5 in comparison with that used in the Parma4,
the version used and validated in APROAT study, was
investigated. We examined all 2890 patients (in stabilisation or in stable phase) attending our clinic 6
months after implementation of the new algorithm
(700 p/y,21820 visits) in comparison with all patients
2402 (670 p/y,18847visits) attending the clinic last
year during the same period and managed with the
old algorithm. The computer algorithm of Parma5
suggested a therapeutic proposal in 91% of total visits in comparison with 77% obtained with Parma 4.
Patients managed with Parma5 spent more time
within therapeutic range (69%) than patients managed with the old algorithm (67%), the improvement
was obtained reducing the time spent under the
therapeutic range.
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PO-158
AN ALTERNATIVE MODEL FOR MANAGEMENT OF ORAL
ANTICOAGULANT THERAPY: THE ROLE OF GENERAL
PRACTITIONERS
Manotti C,* Lombardi MR,* Pattacini C,*
Quintavalla R,* Tagliaferri A,* Tassoni MI,*
Zurlini C#
*Dip. Medicina 3, Centro per le Malattie
dell’ Emostasi e Cura dell’Emofilia, Azienda
Ospedaliera di Parma, #Dip.Patologia Clinica
Azienda USL di Parma, Italy
The clinical indications for anticoagulation are
increasing. The pressure on anticoagulation centers
(AC) intensifies and alternative models of service
delivery had to be developed. The aim of the project
is to maintain the treatment efficacy, to involve
directly General Practitioners (GP) in AO surveillance,
to reduce access of stabilised patients to AC and to
improve the patient’s life quality. The proposed model provides a decentralisation of delivery service
through (GP) who are directly involved in complete
management of their own patients. Two important
tools allowed this great degree of decentralization:
a) near-patients test devices;
b) computerised decision support systems;
The project started on 01/01/2002: twelve GP of
Parma area were recruited on voluntary basis to
manage their own patients (about 10-15 per GP).
GP work as an AC:
a) patients attend to the GP office;
b) capillary blood is taken and analyzed with a
near-patient testing device.
c) dosing is provided directly by GP using a computerised decision support system (P.A.R.M.A. system vers 4.2).
d) all patient data are stored in the central database of our AC and GP can see only data of his own
patients. All GP participant were trained and
instructed to use of near-patient testing device and
computer program. Dedicated educational training
and regular audit have been carried out and planned.
To assess the efficacy of this model oral anticoagulant treatment analyses will be carried out before
and after its implementation. Also clinical end point
(hemorrhagic and thromboembolic complications)
will be checked.
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PO-159
ORAL ANTICOAGULATION WITH WARFARIN AND
POLYMORPHISMS IN FACTOR II AND FACTOR VII GENES

PO-160
MC-SAT: A NEW ORAL ANTICOAGULATION TELEMEDICINE
MANAGEMENT SYSTEM

D’Ambrosio RL,* Cappucci F,° D’Andrea G,°
Brancaccio V,§ Ciampa A,^ Grandone E,°
Margaglione M*
Istituto di Genetica Medica, Dipartimento di
Scienze Biomediche, Università di Foggia,* Unita'
di Aterosclerosi e Trombosi, I.R.C.C.S. "Casa Sollievo
della Sofferenza", S. Giovanni Rotondo,° and
Divisione di Ematologia, Ospedale "G. Moscati",
Avellino,^ Italy

Librè L,* Piovella C,* Barone M,* Germagnoli F,°
Cristiani P,° Stoppini A,° Sabatini F,° Piovella F*
*Servizio Malattie Tromboemboliche, I.R.C.C.S.
Policlinico San Matteo, Pavia, Italy, °Consorzio di
Bioingegneria e Informatica Medica, Pavia, Italy

Since a large inter-individual variability, patients
require different warfarin dosages to achieve the target therapeutic anticoagulation. The variability is
largely genetically determined and it can be only
partly explained by genetic variability in the
cytochrome CYP2C9 locus. In a cohort of 147
patients followed up at one specialized clinic from
the start of the anticoagulation with warfarin, we
have investigated whether factor II and factor VII
polymorphisms have affected doses of drug prescribed to acquire the target anticoagulation intensity. No significant effect was found for factor II
A20210G and factor VII G-402A polymorphisms.
Regardless of the presence of confounding variables,
the mean adjusted dose required of warfarin was
higher among patients with the factor II Thr/Thr 165
genotype (4.2 mg) than those of patients carrying
the Met165 allele (2.9 mg; p=0.041) and in carriers
of the factor VII GG-401 genotype (4.1 mg) as compared with those presenting with the T-401 allele
(3.1 mg; p<0.001). All together, genetic variants
investigated accounted for about a quarter (r2:
0.261) of the inter-individual variability calculated in
the present setting.We did not find any association
between the factor II Thr165Met polymorphism and
prothrombin plasma levels. Genetic variants of factor II and factor VII modulate the mean daily dose of
drug prescribed to acquire the target anticoagulation
intensity. Whether screening for these polymorphisms identifies patients needing different intensity regimens of anticoagulation is beyond the aims of
this study and deserves to be addressed.
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Self-testing and self-monitoring with portable prothrombin time (PT) monitors haVEbeen shown to be
feasible and safe (Cosmi et al., Haematologica 2000;
85:826-31). We have designed, developed and evaluated a telemedicine system for the management of
patients under oral anticoagulant treatment (OAT). The
aim of the MC-SAT project was to assess the capability of a telematic system in managing patients access
flow to health care services, including the technology
assessment of all the devices and procedures able to
automatically drive INR data from patients to specialist and to get patients able to read the medical answer.
A portable monitor (Coagucheck®, Roche Diagnostics,
Germany) has been provided to 10 patients and to 5
general practitioners (GPs). Each GP monitored 10
patients on chronic OAT. The INR data were sent by
GPRS cellular phone or by Internet computer. When an
alert output was detected, an automatic message was
sent to the specialist. GPRS services were implemented in order to connect the specialist to the database
containing the clinical history of the patient. The specialist was able to monitor all INR values recorded by
the system, all the previous patient access to the hospital and the last weekly OAT dose. On these basis, if
necessary, a change of the weekly OAT doses was made
and transferred to the GP’s or patients’ PC. Controls
matched by age (± 5 years), sex and therapeutic range
with the cases, were selected from among those who
attended the anticoagulation clinics and were managed by usual care. The results obtained during the
pilot phase of the project, showed the feasibility of
the MC-SAT telemedicine service, and seem to substantiate the hypothesis that the use of the system
could represent an improvement in the management
of patients under oral anticoagulant treatment, by
favouring communications and, potentially, clinical
outcomes.
Funding: funded by grant 1359 Ric of the Ministero
Italiano dell’Istruzione, dell’Università e della Ricerca
Scientifica.
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PO-161
SURGERY IN PATIENTS ON LONG TERM ORAL ANTICOAGULANT
TREATMENT (OAT): A PROSPECTIVE OBSERVATIONAL STUDY

accordance with the data reported in pts on anticoagulants without surgery.

Baudo F, Ghirarduzzi A,^ Mostarda G, Molinatti M,+
Pengo V,^^ Poli D,¶ Tiraferri E,° Tosetto A,* Morra E
on behalf of FCSA (Federazione Centri Sorveglianza
Anticoagulati)
Niguarda Hospital, Milan; ^Santa Maria Nuova
Hospital, Reggio Emilia; +Maria Vittoria Hospital,
Torino; ^^Ex Busonera Hospital, Padua; ¶University
of Florence; °Ospedale degli Infermi, Rimini; San
Bortolo Hospital, Vicenza, Italy

PO-162
EMERGENCY USE OF PROTHROMBIN COMPLEX
CONCENTRATES IN ORAL ANTICOAGULANT THERAPY
RAPID REVERSAL

The perioperative management of patients (pts) on
long term OAT is an increasing issue in clinical practice. When surgery is carried out the problem arises
of balancing the thromboembolic (TE) with the
bleeding risk. The issue is unsettled. The therapeutic
options are: discontinuation of OAT to obtain an INR
value <2.0 at the time of surgery and resumption as
soon as possible, or replacement of OAT with low
molecular weight heparin (LMWH). We report on a
prospective analysis of the treatment modalities in
6 FCSA centers in pts on long term OAT who underwent elective procedures from November 2001 to
August 2003. The adverse events (bleeding or TE
complications) occurring during and within 2 months
after surgery were registered. 470 consecutive
patients (132 major surgery, 139 minor surgery, 199
procedures) were included: median age 72 years (2593). OAT indications. Low TE risk (LTER): prophylaxis
for venous thromboembolism 79 pts.; atrial fibrillation (AF) 256 pts; aortic mechanical, biological
valves, myocardiopathy, valvulopathy 44 pts. High TE
risk (HTER): mitral mechanical valve, mechanical
valve + AF or previous TE 91 pts. Table. Twenty-five
pts (18 LTER and 7 HTER): only discontinuation of
OAT; 445 pts: OAT replaced by LMWH (mean±SD), 59
U/kg s.i.d (LTER 316 pts; HTER 29 pts) or 71 U/kg b.i.d
(LTER 45 pts; HTER 55 pts).
Complications

OAT discontinuation

LMWH (s.i.d)

LMWH (b.i.d)

TE pts n (%)
arterial venous

0/25

2/345 (0.6)*
0

0
0

Bleeding n (%)
major
minor

0/25

6/345 (1.7)
2/345 (0.6)
4/345 (1.1)

8/100 (8.0)
3/100 (3.0)
5/100 (5.0)

*LTHR pts.

TE events are low (0.6%), occurring only in pts
treated with s.i.d dose. The incidence of bleeding is
higher in pts treated with b.i.d. LMWH but it is in

Tiraferri E,* Galletti M,° Argento A*
*Centro Emostasi e Trombosi, °Medicina d'Urgenza
e Pronto Soccorso, Dipartimento di Emergenza
Azienda USL Ospedale "Infermi", Rimini (RN)
Oral anticoagulant therapy (OAT) is recommended
for treatment and/or prevention of several venous
and arterial thromboembolic diseases but bleeding is
the most common adverse side effect. During lifethreatening bleeding and/or prior to emergency
surgery, a complete and rapid reversal of the anticoagulant effect is indicated. Prothrombin complex
concentrates (PCC) are highly effective but the optimal dose is controversial. A total of 38 patients (20
females, 18 males), median age 78 (range 53-91
years) with life-threatening bleeding and/or emergency surgery, were treated with PCC. Indications for
OAT were atrial fibrillation (23), mechanical heart
valves (8), dilated cardiomyopathy (4), venous thromboembolism (3). Mayor bleedings were: 23 brain
hemorrhages (12 after head trauma), 3 gastrointestinal hemorrhage, 2 spontaneous retroperitoneal
hematomas, 2 cases of haematuria. Reversal of
emergency surgery was performed for acute
abdomen (5), post traumatic peritoneal hemorrhage
(1), urologic surgery (2). All patients received a single dose of PCC (Protromplex TIM 3, Baxter Hyland
Immuno) according to the following scheme: with
INR 2-3.9 :27-30 UI/Kg; with INR 4-6: 35-37 UI/Kg;
with INR >6: 43-45 UI/Kg. No Factor VII concentrates were infused. At the same time, an intravenous
dose of Vitamin K 10 mg (Konakion) was given to all
patients. Control of INR was performed immediately after infusion. Pre-treatment INRs ranged between
1.78-10 (mean 4.01). Post-reverse values ranged
between 1.15–1.47 (mean 1.36). Neither thrombotic complications nor significant bleedings during
emergency surgery were observed. Two patients died
for massive brain bleeding after 24-48 hours. INR
related values were 2.8 and 7.35 reversed to 1.35
and 1.4 respectively. One patient died after 5 days for
post-operative complications. His INR was 3.4,
reversed to 1.4. The use of PCC in OAT reversal is
effective regardless of the initial INR. They are safe
and simple to administer when a rapid and complete
OAT reversal is required.
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PO-163
BLEEDING RISK IN PATIENTS RECEIVING BOTH ORAL
ANTICOAGULANT AND ANTIPLATELET THERAPY
Poli D, Antonucci E, Cecchi E, Mannini L, Ilari I,
Ferrini S, Gazzini A, Coppo M, Falciani M,
Gensini GF, Abbate R, Prisco D
Centro di Riferimento Regionale per la Trombosi,
Dipartimento dell’Area Critica Medico Chirurgica,
Azienda Ospedaliero-Universitaria Careggi,
Florence, Italy
In selected patients oral anticoagulant therapy
(OAT) cannot sufficiently prevent thrombotic events
and the association of antiplatelet therapy (APT) is
required. This practice is debatable because of
increased risk of bleeding. Aim of our study was to
evaluate the rate of adverse events in patients
receiving OAT+APT treatments. We studied 1596
consecutive unselected patients (942 males and 654
females; mean age 64±13.1 yrs; follow-up 3364
patient-years), referred to our Anticoagulation Clinic for OAT monitoring. Among these patients, 44 (33
males and 11 females; mean age 64.6±11.7 yrs)
received also APT, for a total period of 115 patientyears. Patients received both treatments for different
indications: mechanical prosthetic heart valves (13),
arterial vascular disease (12), coronary artery disease
(13), atrial fibrillation with embolic complication (4),
other indications (2). Looking at the quality of OAT,
time spent within, above and below the intended
therapeutic range was similar in treated or not with
APT (67%, 15% and 18% in the whole population
and 70%, 15% and 15% in patients with APT). 2/44
APT patients had major bleeding events (1.7/100
patient-years), none was fatal. In all the other
patients we recorded 36/1552 major bleeding events
with a similar rate of incidence (1.1/100 patientyears), 3 were fatal (p=0.5). 9/44 APT patients had
major thrombotic events (rate 7.8/100 patientyears), none was fatal. In all the other patients, we
recorded 95/1552 major thrombotic events (rate
2.9/100 patient-years), 3 were fatal. This difference
was statistically significant [RR 2.6 (1.1-5.3 95%
CI) p=0.01], and may reflect the higher thrombotic
risk that lead to the choice of adding APT to OAT. In
conclusion, patients at high thrombotic risk who
received OAT associated with APT seems not to be at
significantly higher risk of serious bleeding.
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PO-164
ORAL ANTICOAGULANT TREATMENT FOR STROKE PREVENTION
IN ATRIAL FIBRILLATION PATIENTS: FEMALES ARE STILL AT
RISK
Poli D, Cecchi E, Antonucci E, Mannini L, Gensini F,
Lucarini L, Saracini C, Attanasio M, Fatini C,
Gensini GF, Abbate R, Prisco D
Centro di Riferimento Regionale per la Trombosi,
Dipartimento dell’ Area Critica Medico Chirurgica,
Azienda Ospedaliero-Universitaria Careggi,
Florence, Italy
Over the last years, oral anticoagulant treatment
(OAT), has become the cornerstone for stroke prevention in patients with atrial fibrillation (AF). This
study was aimed at evaluating the efficacy and safety of OAT managing in a real-practice situation. We
studied 1596 consecutive unselected patients (follow-up 3364 patient-years), referred for the control
of OAT to our Anticoagulation Clinic. Among these
patients, AF was the indication for OAT in 558 (35%)
(follow-up 958 patient-years). Looking at the quality of OAT, time spent within, above and below the
intended therapeutic range was 66%, 16% and 18%
respectively in the whole population and 71%, 13%
and 16% in AF patients. 12/558 AF patients had
major bleeding events (1.2/100 patient-years), 2
were fatal. In all the other patients, we recorded
26/1038 major bleeding events with a similar rate of
incidence (1.1/100 patient-years), one was fatal. In
both groups females showed a trend to higher risk of
bleeding (p=0.4). 26/558 AF patients had thrombotic events, 17 of which were major (2.7 and
1.7/100 patient-years, respectively), one was fatal.
The other patients had 78/1038 thrombotic events,
46 of which were major (3.2 and 2.2/100 patientyears, respectively). In all patients no significant difference was found in the rate of total thrombotic
complications in relation to sex. Instead, the rate of
stroke in patients with AF was significantly higher in
females with respect to males (1.87 and 0.5/100
patient-years respectively; [RR 3.7 (1.0-22.2 95%CI;
p=0.05)]. This difference was not found in patients
on OAT for others reasons (RR 1.4 (0.5-3.6 95% CI;
p=0.3). On the whole AF patients on OAT show a low
rate of complications however, females show a trend
to high risk of bleeding and are at higher risk of
stroke in spite of OAT.
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PO-165
THROMBOTIC COMPLICATIONS IN NONVALVULAR ATRIAL
FIBRILLATION PATIENTS DESPITE OAT
Poli D, Antonucci E, Cecchi E, Mannini L,
Bruschettini A, Paniccia R, Poggi F, Rossi L,
Sestini I, Abbate R, Gensini GF, Prisco D
Centro di Riferimento Regionale per la Trombosi,
Dipartimento dell’Area Critica Medico Chirurgica,
Azienda Ospedaliero-Universitaria Careggi,
Florence, Italy
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PO-166
IS IT POSSIBLE TO ADD A STATISTICAL SIGNIFICANCE TO INR
THERAPEUTIC RANGES? IMPROVEMENTS IN LABORATORY
Oral anticoagulant treatment (OAT) is the corner- MONITORING FOR INTERPRETING BORDERLINE
stone for stroke prevention in patients with atrial MEASUREMENTS
fibrillation (AF). The aims of our study were: 1)to
evaluate the efficacy of OAT in the prevention of cardiovascular complications in AF patients and 2)to
evaluate if comorbidity and cardiovascular risk factors may play a role in unsuccessful OAT. We studied
303 AF patients on OAT (186M, 117F, mean age
72.9±8.2, follow-up 571 patient-years). During follow-up, 20 patients (12M, 8F) had thrombotic complications (rate 3.5/100 patient-years): 7 TIA, 8
stroke, 4 peripheral embolisms, 1 myocardial infarction. Time spent within, above and below the intended therapeutic range was 71%, 13% and 16% in AF
patients without thrombotic events and 64%, 14%
and 22% in AF patients with thrombotic events. The
mean INR related to the thrombotic event was
1.9±0.5. Univariate analysis showed no correlation
between the occurrence of thrombotic event despite
OAT and sex, the presence of either hypertension,
coronary artery disease, diabetes, hypercholesterolemia, peripheral artery disease, or hearth failure
respectively. Hyperhomocysteinemia was more frequent, in patients with thrombotic events than in
those without, but this difference was not statistically significant (p=0.07). On the contrary, a significant correlation was found between a positive history of a previous thrombotic event and the recurrence of thrombotic event and [OR 8 (2.3-28.0),
p=0.001]. A multivariate analysis adjusted for the
other above-mentioned variables, confirmed the history for a previous thrombotic event as a strong risk
factor for unsuccessful OAT [OR 6.8(1.8-24.6),
p=0.003]. Moreover, these patients showed a worse
OAT control, with longer time spent below the
intended INR. In conclusion, OAT is highly efficacious
for the prevention of cardiovascular events. Special
efforts are needed to maintain INR within the therapeutic range, specially in patients with previous
thrombotic complications for whom closer INR controls may be indicated.

Introcaso G
Servizio di Medicina di Laboratorio, Settore di
Emocoagulazione, Centro Cardiologico ''Monzino''
Milan, Italy

Retrospective data of anticoagulated patients were
used to calculate a mean of observations and control limits X±1s and X±2s (mean±standard deviation). During 18 months of coagulation monitoring,
patients without major oral anticoagulant therapy
complications, with more INR determinations in
therapeutic range and with normal distribution of
INR values according to Kurtosis coefficient, were
selected. Considering 1338 citrated plasma the
cumulative distribution functions allowed us to
obtain critical limits of international normalized ratio
(INR) with a cumulative probability (p). Control limits, calculated for a therapeutic control chart,
showed through different control rules 1S2 or 2S1 an
alarm signal to analyse the cause of INR outside
therapeutic range. Our investigation suggested that
for results at level of the therapeutic control limits
needed at least 2 consecutive INR results to detect
a significative over or under anticoagulation. Therapeutic control chart method should be a useful mean
in clinical practice evaluating the statistical significance of thearapeutic ranges then of consecutive
and borderline INR outcomes. Analytical improvements and control rules applied to clinical monitoring may optimise the drug dose administration.

PO-167
THE QUALITY CONTROL OF THE ORAL ANTICOAGULANT
THERAPY (OAT): ROLE OF ANTICOAGULATION CLINICS IN
THE APPROACH TO MAJOR BLEEDING EVENTS
Erba N,* De Micheli V,* Brambilla P,* Mochetti F,°
Bassi P,^ Frigerio L,§ Restifo D
Gruppo Di Studio Coagulazione Lombardia,
*Presidio Ospedaliero di Merate (Lc), °Ospedale
di Legnano (Mi), ^Ospedale San Carlo Milano,
§Ospedale Valduce Como, Ospedale di Vimercate
(MI), Italy
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Hemorrhages represent the main side effects of
the oral anticoagulant treatment (OAT). Among
these, the major ones have high mortality rate. The
major bleeding events can lead the patient to hospital’s emergency room, in these cases INR value
must be normalized as soon as possible. The Anticoagulation Clinics are hospital’s structures appointed
to clinical and laboratory monitoring of anticoagulated subjects and operate with medical specialists
in all disciplines in defining the therapeutic protocols
for the management of OAT patients. Five anticoagulation Clinics of the Lombardia Coagulation Group
analyzed the management of the major bleeding
events occurred in 2003.84 major bleeding events
were analysed (1.41% patient-year), 9 of them were
fatal (0.15 patient-year). Only 53 patients (62%)
were admitted to the same Hospital of the Anticoagulation Clinic. 17 were admitted to other hospitals,
whereas 14 were not admitted at all. Among the
patients of the first group, only in 16 cases (30%) the
haemorrhage was treated according to the advice or
to the guidelines of the Anticoagulation Clinic. In
this group, only 1 patient out of 16 had INR value >
2 at 48 hours from the admission, versus 10 out of
25 patients in the group which did not receive the
advice from Anticoagulation Clinic (p< 0.05). The
mortality rate was 6.3% vs 22% (n.s.). The approach
to major bleeding event directly or indirectly managed by Anticoagulation Clinic might produce better outcome. The practice of consulting the Anticoagulation Clinic or use of clinical guidelines have still
now restricted application. In OAT clinical quality
policy, the management of patients with major
bleeding can be improved by coordinating the activity between clinical care departements and Anticoagulation Clinic.

PO-168
A PROJECT FOR ORAL ANTICOAGULANT MONITORING BY A
WEB-BASED PATIENT MANAGEMENT SYSTEM (ANTHEMA)
Erba N,* Brambilla P,* Vercelloni S,° Villa I,§
Pasquini M^
*Presidio Ospedaliero di Merate, Azienda
Ospedaliera di Lecco, ° Sevizio di Medicina di
Base GCP Olgiale (LC), §R.S.A. I.R.A.M. Lecco, Italy.
^e-MedicalMonitor
The oral anticoagulant treatment (OAT) is recommended in thromboembolic conditions and involves
more than 1% of the general population. The need
of clinical and laboratory monitoring stimulated the
growth of Anticoagulation Clinics. Moreover, the
extended use of information technology improved
treatment’s quality. Difficulties in the OAT surveillance are related to clinic crowding, to the older
haematologica vol. 89(suppl. n. 8):september 2004

patients and those with chronic or multiple pathologies, to disabled patients nursed at home. The development of a network of peripheral specialists under
Anticoagulation Clinic’s co-ordination might become
an appropriate instrument for the solution of these
problems. The Merate’s Anticoagulation Clinic is
actually the only referral point for almost all patients
living in the district. Anthema, a web based system
(ASP) dedicated to the oral anticoagulant management, was recently introduced by e-MedicalMonitor
(an Instrumentation Laboratory company). This web
application links the Anticoagulation Clinic that has
the responsibility of the treatment to peripheral
structures such as nursing homes or general practitioners. The main features are: patient reception and
questionnaire, manual option for result entry or online import of the INR test results from the analyzers, weekly or daily dosage therapy proposal and setting the date of the next visit. Anthema incorporates
all therapeutic decision support systems used in
“PARMA software. e-MedicalMonitor and the Merate’s Anticoagulation Clinic started a collaborative
project with two main aims: anthema evaluation by
a team of operators involved in the OAT management; Optimization of network strategy in the
decentralized patient’s management, involving 4
general practitioners, 3 nursing homes, and Merate’s
Anticoagulation Clinic as referral point. Training
planes, evaluation questionnaires for users and
patients were provided.

PO-169
OAT WITH POC DEVICES AND REMOTE COMPUTER
MONITORING IN THE SETTING OF THE ITALIAN NHS:
A CONTROLLED CLINICAL TRIAL
Paccamiccio E, Ferrante F, Trottini S, Rosafalco M,§
Duca E,* Vecchioli M,* Nenci GG, Iorio A
Sezione di Medicina Interna e Cardiovascolare,
Università di Perugia and §Instrumentation§
Laboratory, IL, Milan, Italy and *Distretto del
Perugino ASL2, Perugia, Italy
Background. The number of patients chronically
taking oral anticoagulant therapy (OAT) is progressively growing due to aging of the population and
widening of the indications to treatment. Moreover,
it has been shown that the best clinical results are
gained by specialised centres, that are not frequently able to cope with the needs of far living patients.
A comprehensive solution could be to decentralize
OAT testing maintaining the advantage of a specialised management. Objective. To test the effectiveness and feasibility of specialised OAT monitoring
with a remote computer modality in the setting of
the Italian National Health System (INHS). Design and
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methods. Seven outpatient peripheral units from the
INHS were identified. Three hundred unselected
patients referring to the Thrombosis Centre (TC) of
Perugia were enrolled on a first come basis after
obtaining informed consent. As a control group, we
studied a series of matched patients of the TC. The
Point-of-care (POC) device for the capillary determination of INR was the Protime Microcoagulation System (IL, Milan), while the software used to manage
OAT was P.A.R.M.A. 5 (IL, Milan, Italy). The project was
planned and conducted with a research grant given by
Region Umbria. Results. Patients recruitment started
on October 2002 and fifty patients were assigned to
each unit. Five patients asked to withdraw. The mean
number of monthly accesses was 1.5 per patient. The
analysis of the INR values showed that 62.1% of controls were in the therapeutic range and that 72.0% of
time was spent within the therapeutic range. Neither
major bleedings nor thromboembolic complications
were documented. Interpretation and conclusions.
These figures were not different from those measured
in the control group and in the historical analysis of
the study group confirming the feasibility of this type
of management of OAT.

PO-170
QUALITY CONTROL PROGRAMS FOR POC DEVICES TO
MEASURE INR. RESULTS OF A PILOT EXERCISE
Ferrante F, Paccamiccio E, Servettini I, Iorio A
Sezione di Medicina Interna e Cardiovascolare –
Università di Perugia, Italy
Background. INR testing is usually performed on
venous plasma with automated coagulometers, and
many external and internal quality controls program
are available. To date, several studies have demonstrated that Point-Of-Care (POC) coagulation monitors represent an attractive and efficient option for
OAT monitoring, but specific quality controls programs are to be validated. Aim of the study: Set up,
run and evaluate a quality control program for INRPOC measurements. Materials and Methods. Ten POC
devices (ProTime, IL, Milan) are routinarily used for
INR determination in 350 patients over seven outpatients services. Four time a year, five randomly
selected patients from each service gave their consent to undergo both fingerstick and venipuncture.
The device was then recalled in the coordinating laboratory, checked with control material (Direct-check,
IL, Milan) by a skilled technician, and rotated to
another service following a randomized scheme.
Venous PT-INR was performed in duplicate in two
different laboratories (using one MLA – Recombiplastin and the other Futura – Recombiplastin, all
from IL, Milan). Correlation coefficients, Bland and

Altman comparison, and ANOVA were used to
analyse the data. Results. Sixty two couples of data
were available at the end of April. No effect of service, instrument and sample was found. Main results
are shown in the table.
Mean
of means
Protime vs lab1
Protime vs lab2
Lab1 vs lab2

Control low
Control high

2.54±0.91
2.70±1.03
2.47±0.84

Mean SD
of means

Agreement
limits

Range

0.49±0.66 -0.8 to + 1.78 -0.3 to +3.6
0.129±0.38 -0.624 to +0.882 -0.9 to +1.9
0.33±0.56 -0.77 to + 1.42 -0.2 to +2.7

R2
0.70
0.88
071

Mean

SD

95%CI

Range

CV %

1.631
3.32

.2496
.606

1.08 to 2.18
2.12 to 4.51

1.3 to 1.9
3.0 to 4.0

15
18

Conclusions. POC results are comparable to those
of a clinical laboratory. Direct-check showed a CV
suitable for its use as control materials.

PO-171
DETERMINATION OF THE TECHNIQUE- AND SPECIMENSPECIFIC INTERNATIONAL SENSITIVITY INDEX FOR THE
THROMBOTESTTM REAGENT
Chantarangkul V,1 Frontoni R,2 Gresele P,3 Oca G,4
Paniccia R,5 Pellegrini L,6 Tripodi A1
1A Bianchi Bonomi Hemophilia and Thrombosis
Center, University and IRCCS Maggiore Hospital,
Milano; 2Laboratorio di Coagulazione, Dipartimento
di Patologia Clinica, Ospedale di Macerata; 3Dipartimento di Medicina Interna, Sezione di Medicina
Interna e Cardiovascolare, Universita’ di Perugia;
4U.O. Angiologia e Malattie della Coagulazione,
Policlinico S. Orsola - Malpighi, Bologna; 5Centro
Trombosi, Azienda Ospedaliera Universitaria Careggi, Florence; 6Servizio Trasfusionale, ASL1-Umbra,
Citta’ di Castello, Italy
ISI values for 3 different lots of ThrombotestTM,
(Axis-Shield PoC, Oslo, Norway) were estimated using
both the manual (tilt-tube) technique and the Thrombotrack select 2 (Axis-Shield PoC, Oslo, Norway)
coagulometer. The calibration has been divided into
2 steps. First, Thrombotest Lot1 was calibrated
against the WHO-International Standard coded
OBT/79 using citrated plasma in 2 expert laboratories
that used both the manual technique and Thrombotrack. Second, Thrombotest Lot 2 and 3 were calibrated against Thrombotest Lot 1 in other 4 laboratories that used only Thrombotrack. In this second
step, testing was performed using both citrated plashaematologica vol. 89(suppl. n. 8):september 2004
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ma and native whole blood. Both calibration exercises have been performed according to the WHO guidelines (WHO Technical 48th report, 1999). Briefly, prothrombin time for 60 patients on oral anticoagulants
and 20 healthy individuals has been performed in 10
different working sessions. ISI-manual obtained in
this study for plasma with Lot 1 (0.99) was similar to
that declared by the manufacturer (0.98), but the ISIThrombotrack (0.91) was 8% lower. ISI-Thrombotrack
for Lot 2 and Lot 3 were similar to that of Lot 1, the
differences being <= 3%. When native whole blood
was used instead of citrated plasma the observed ISI
values were 8-9% lower. In conclusion, this study
shows slight, but measurable differences in the ISI
determined according to the technique and type of
specimen and suggests the need for both the instrument- and specimen-specific ISI to be used in combination with Thrombotest.

PO-172
ORAL ANTICOAGULANT THERAPY IN CLINICAL PRACTICE:
EXPERIENCE IN A CARDIOLOGY OUTPATIENT CLINIC
Cerè E, Lombardi A, Serafini F, Martelli A,°
Rovinetti C,° Pancaldi LG, Di Pasquale G°°
U.O. di Cardiologia, °Dipartimento di Patologia
Clinica, Ospedale di Bentivoglio, Bologna; °°U.O.
di Cardiologia, Ospedale Maggiore, Bologna, Italy
Oral anticoagulant therapy (OAT) is effective in the
prevention of thromboembolic events but increases
the risk of bleeding, particularly in the elderly. Consequently, many patients (pts) who would benefit
from OAT are not treated or their treatment is not
adequate. Several clinical trials show that patients
management throught the Anticoagulation Clinic
(AC) reduces complications. Objectives: To assess in
an unselected population of outpatients in OAT the
quality of treatment (% of time [days] within, above,
below the target range) and the incidence of complications (% year/patient). Methods: Analysis of the
database of patients in OAT followed in 2003 in the
AC of the Cardiology Division of Bentivoglio Hospital. Our surveillance protocol is based on: computer-aided management with dedicated software program (PARMA 4.0, Instrumentation Laboratory,
Milan, Italy) with algorithm suggesting OAT dosing
and scheduled appointment for follow-up; prothrombin time expressed as INR; systematic patient’s education and paramedics involvement. Results:
925 pts on OAT were included (mean age 72+11 yrs,
range 17-92) (M557/F368), 429 pts (46.4%) aged >
75 yrs; main indications for OAT: AF 41%, valvular
prosthesis 20%, DVT/PE 13%. The table displays the
results comparing pts. < 75 yrs and > 75 yrs (quality analysis on 735 pts), mean follow-up 248 days.
haematologica vol. 89(suppl. n. 8):september 2004

All pts
Number of pts
925
Death due to bleeding complications 0
Major bleeding
4 (0.6%y/pts)
Minor bleeding
36 (5.7%y/pts)
Thrombotic events
18 (2.8%y/pts)
INR within range
74.9%
INR above range
13.8%
INR below range
11.2%

Pts < 75 yrs

Pts ≥ 75 yrs

p#

496 (53.6%)
0
1 (0.3%y/pts)
14 (4.2%y/pts)
6 (1.8%y/pts)
73.4%
14.1%
12.3%

429 (46.4%)
0
3 (1.0%y/pts)
22 (7.5%y/pts)
12 (4.1%y/pts)
76.6%
13.4%
9.9%

0.517
0.101
0.132
0.361

between groups (< 75 yrs - ≥ 75 yrs) analysis; %y/pts = % year/patient.

#

Conclusions: The management of patients in a AC
improves the treatment quality also in elderly
patients. The incidence of complications in our AC is
comparable to those of reference trials. In the elderly, OAT quality was similar to the younger but complications tended to increase (not significantly), suggesting a closer monitoring of these patients.

PO-173
EXTERNAL QUALITY ASSESSMENT PROGRAM FOR
COAGULATION: THE EXPERIENCE OF EMILIA-ROMAGNA
REGION
Ludovici S, Legnani C,* Poggi M,* Franceschetti F,
Incorvaia LR, Maltoni P, Mimmi P, Tancredi MA,
Capelli M
Gruppo Controllo di Qualità Analitico, * U.O. di
Angiologia e Malattie della Coagulazione “Marino
Golinelli”, Azienda Ospedaliera di Bologna,
Policlinico S. Orsola-Malpighi, Bologna, Italy
The external quality assessment program of the
Emilia-Romagna region was created in 1987 and in
1990 was extended to coagulation tests. Currently,
244 Italian labs either from national health (n=74)
or private (n=170) services are participating in the
program. The program uses lyophilized human plasma specimens locally prepared in large, stable, uniform lots, which are distributed as unknown specimens to participants for analysis and generation of
inter-laboratory data. The participants are asked to
handle the distributed specimens using their routine
methods for the determination of Prothrombin Time,
activated Thromboplastin Time, Fibrinogen and Antithrombin. Participants receive 12 specimens/year in
6 cycles each of whom include one normal and one
pathological specimen. Thrombophilia tests are going
to be included within the end of 2005. Results are
reported using standard report forms, including
information on the assay principle, method and
equipment used. Data are elaborated separately for
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different combinations of reagent/instrument used.
Data are classified as: A if they are between ±1 Zscore, B if between ±2 Z-score, C if between ±3 Zscore and D if above/below 3 Z-score or outliers. Participants are immediately contacted if results are
persistently (3 consecutive exercises) above the fixed
acceptable limits (± 1 Z-score). Elaboration of data
from 1990 to 2003 shows that labs with consistent
participation have consistent and statistically
improvement in performance. In 2003 80% of all
participant labs showed results in class A. Data also
suggest that labs with more experience with proficiency testing have lower rate of unacceptable
results and that this rate tends to decrease with each
year of experience. These conclusions support the
findings of other researchers who have documented
the benefits of inter-laboratory comparison programs and proficiency testing.

PO-174
ISAM: INTERNATIONAL STUDY OF ANTICOAGULATION
MANAGEMENT. THE ITALIAN EXPERIENCE
Pengo V,1 Adriani C,1 Alatri A,2 Antonucci E,3
Baudo F,4 Caimi TM,4 Cauli C,5 Lopatriello S,6
Malato A,7 Manotti C,8 Marongiu F,5 Negrini C,6
Poli D,3 Siragusa S,7 Tassoni MI,8 Testa S,2 Attinà G9
1Dip. di Medicina Clinica e Sperimentale, Sezione di
Cardiologia, Ospedale di Padova; 2Centro Emostasi
e Trombosi, Istituti Ospedalieri, Cremona; 3Dip. del
Cuore e dei Vasi, Unità di Malattie Aterotrombotiche, Azienda Ospedaliera-Universitaria Careggi,
Florence; 4Strutt. Compl. di Ematologia, Ospedale
Niguarda-Cà granda-Milano; 5Cattedra di Medicina
Interna, Policlinico Universitario di Monserrato,
Università di Cagliari; 6PBE Consulting S.r.L, Milano;
7Cattedra di Ematologia dell'Università di Palermo;
8Centro Emostasi, Ospedale Maggiore di Parma;
9Economic Affairs, AstraZeneca Italia; Italy

183

vious thromboembolic events, 24% coronary artery
disease and 12% congestive heart failure. Every
patient had on average 19 INR tests per year (mean
frequency: every 20 days); 40% of total tests (3168)
required dosage changes and 73% were in the recommended range (2.0-3.0) anyway. Quality of OAT
monitoring, according to Rosendaal's method, was:
67.9% of time was spent in the range 2.0-3.0, 21%
below and 10% above this range. Total cost per
patient per year was 943 : 745 ¤ direct costs and
198 ¤ indirect ones (productivity loss by patients or
their caregivers). Medical costs, 525 ,¤ included OA T
drug (5%), INR tests (18%) monitoring visits (44%)
and admissions (33%). Non-medical costs (transportation) amounted to 220 . Conclusions. Patients
in ACC management could obtain good level of INR
control: Time in Target Range 67.9%, comparable
with other literature findings. ISAM is a first attempt
to measured the resource consumption generated by
the monitoring system (ACCs) associated with a good
level of control, and whose costs include drugs, INR
tests and monitoring visits, which are the major
components of such costs.

Objectives. ISAM, a multicenter, observational, retrospective, cross-sectional study, aimed at describing the anticoagulation treatment monitoring on
patients with chronic non-valvular atrial fibrillation
(CNVAF) for stroke prophylaxis (follow-up: Jan-Dec
2002); and estimating the direct and indirect costs
associated with Oral Anticoagulation Therapy (OAT)
according to the Italian National Health System perspective. Methods. 7 out of 8 AntiCoagulation Clinics (ACCs), selected to represent the whole Italian
territory, enrolled 23 randomized patients with
CNVAF. Results. The total number of patients was
177: 102 were males and 75 females (mean age 72
years); 90% was affected by chronic Atrial Fibrillation and 10% by paroxysmal. 77% received warfarin
and 23% acenocumarol. Only 18% had no risk factors, 64% had hypertension, 12% diabetes, 32% pre-
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elicitation of physicians’ and pharmacists’ preferences
to health care, even in the particular context of hemophilia management.

THERAPY OF HEMOPHILIA

PO-175
PHYSICIANS’ AND PHARMACISTS’ PREFERENCES FOR
HEMOPHILIA TREATMENT EVALUATED BY CONJOINT ANALYSIS
Scalone L,* Monzini MS,* Mantovani LG,*
Gringeri A,^ Villa M,° Mannucci PM^ for the
CONAN Study Group
*Center of Pharmacoeconomics, Department of
Pharmacological Sciences, University of Milan,
Milan, Italy; ^Angelo Bianchi Bonomi Hemophilia
and Thrombosis Center, Department of Internal
Medicine and Dermatology, University of Milan and
IRCCS Maggiore Hospital, Milan, Italy; °Laboratory
of Epidemiology, Advanced Biotechnology Institute,
National Research Council, Milan, Italy
Background. Hemophilia care entails the absorption of huge amounts of human and economic
resources. The treatment of hemophilia involves a
complex interaction between patients, physicians and
policy-makers. Aim. To evaluate the preferences of
physicians and pharmacists toward products used for
replacement therapy. Methods. This study investigates
preferences on hemophilia care in 69 physicians and
58 pharmacists using conjoint analysis, a technique
for establishing the relative importance of different
characteristics in the provision of a good or service.
Attributes and levels were: perceived viral safety (as
that provided by highly purified double inactivation
plasma derived versus recombinant concentrates), risk
of inhibitor development (1/4, 1/6, 1/10 PUP’s), factor infusion frequency on prophylaxis (thrice, twice,
once a week), pharmaceutical dosage form
(lyophilized material or a ready-to-use solution), way
of distribution (home, office pharmacy, hospital) and
price. Results. Excluding pharmaceutical dosage form
for physicians and office pharmacy delivery for pharmacists, all attributes considered tested important to
respondents. Physicians showed a strong preference
toward both outcome variables (viral safety, risk of
development of inhibitors) and process variables (distribution, infusion frequency) while pharmacists
showed a strong preference only for outcome variables and unexpectedly not toward way of distribution. Conclusions. Our study is the first to apply conjoint analysis to establish preferences of physicians
and pharmacists in hemophilia replacement therapy.
This study provided evidence of the usefulness of conjoint analysis in plan optimal health care through the
haematologica vol. 89(suppl. n. 8):september 2004

PO-176
CLINICAL AND SOCIO-DEMOGRAPHIC CHARACTERISTICS
INFLUENCE PATIENTS’ PREFERENCES TOWARDS HEMOPHILIA
TREATMENT
Mantovani LG,* Gringeri A,^ Scalone L,*
Monzini MS,* Villa M,° Mannucci PM^ for The
CONAN Study Group
*Center of Pharmacoeconomics, Department of
Pharmacological Sciences, University of Milan,
Milan, Italy; ^Angelo Bianchi Bonomi Hemophilia
and Thrombosis Center, Department of Internal
Medicine and Dermatology, University of Milan and
IRCCS Maggiore Hospital, Milan, Italy; °Laboratory
of Epidemiology, Advanced Biotechnology Institute,
National Research Council, Milan, Italy
Background. Clinical and sociodemographic characteristics might affect patients’ preferences towards
hemophilia treatment. Aim. The aim of this work is to
evaluate influence of clinical and socio-demographic characteristics on the strength of preferences
towards each characteristic. Methods. We analyzed
data originated by CONAN database from 178
patients. Patients were asked to make choices
between variables of replacement therapy such as
perceived viral safety, risk of inhibitor development,
infusion frequency on prophylaxis, pharmaceutical
dosage form, way of distribution and price. Results.
The value of each characteristic was indicated by its
monetary value: the monetary value for perceived
viral safety was greater for moderate (2,547€) compared to severe hemophiliacs (1,810€) and was
greater for patients in recombinant treatment
(2,421€) to plasma derived (1,001€). Compared to
moderate hemophiliacs, severe hemophiliacs placed a
higher value on the decrease in the risk of developing
inhibitors (1,033€ vs. 518€) and on the infusion frequency (706€ vs. 144€). The employment status
played an important role on monetary values attributed to way of distribution: employed patients placed
a higher monetary value to home delivery (1,495 €)
and office pharmacy distribution (2589 €) compared
to self-employed patients (541€ and 89€, respectively) and to unemployed patients (1,002€ and
928€). Conclusions. We demonstrate that clinical and
socio-demographic characteristics influenced
patients’ preferences. One of the practical utilities of
conjoint analysis consist in the capability of target
different group with different characteristics that
consequently require different therapeutic decisions.
This allow to plan optimal hemophilia care.
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PO-177
ESTABLISHING HEMOPHILIA PATIENTS’ PREFERENCES IN
PROPHYLAXIS: A CONJOINT ANALYSIS PILOT STUDY

PO-178
EVALUATION OF PATIENT PREFERENCES FOR HEMOPHILIA
CARE BY CONJOINT ANALYSIS

Monzini MS,* Gringeri A,^ Scalone L,
Mantovani LG,* Villa M,° Mannucci PM^ For The
CONAN Study Group
*Center of Pharmacoeconomics, Department of
Pharmacological Sciences, University of Milan,
Milan, Italy; ^Angelo Bianchi Bonomi Hemophilia
and Thrombosis Center, Department of Internal
Medicine and Dermatology, University of Milan and
IRCCS Maggiore Hospital, Milan, Italy; °Laboratory
of Epidemiology, Advanced Biotechnology Institute,
National Research Council, Milan, Italy

Mantovani LG,* Gringeri A,^ Monzini MS,*
Scalone L,* Villa M,° Mannucci PM^ For The
CONAN Study Group
*Center of Pharmacoeconomics, Department of
Pharmacological Sciences, University of Milan,
Milan, Italy; ^Angelo Bianchi Bonomi Hemophilia
and Thrombosis Center, Department of Internal
Medicine and Dermatology, University of Milan and
IRCCS Maggiore Hospital, Milan, Italy; °Laboratory
of Epidemiology, Advanced Biotechnology Institute,
National Research Council, Milan, Italy

Background. Prophylaxis was shown to be very
effective in preventing bleeding and haemophilic
arthropathy, but high cost often hampers its introduction in hemophilia treatment. Conjoint analysis is
a technique to elicit preferences toward hemophilia
treatment and can help planning optimal health care
and guiding therapeutic decisions. Aim. To establishing which characteristics patients consider
important in prophylaxis, and if cost of treatment
could influence their preferences. Methods. A focus
group identified 5 characteristics: type of product
(plasma-derived vs. recombinant), infusions frequency, hemorrhages frequency, possibility to do vigorous physical activities, possibility to do usual activities. Patients gave their opinion rating each characteristic from 0 (not important) to 100 (very important). Scenarios describing hypothetical treatment
modalities were administered to patients who were
asked to chose one for each couple presented. The
characteristic cost, expressed as increase in health
care taxes, was then added in each scenario and
patients were invited to make again their choices.
Results. Fifteen people, 13 adult patients and 2 parents, were enrolled. The characteristic considered
most important was usual activities (median=95),
followed by hemorrhages frequency (86), infusions
frequency (81), type of product (76), vigorous physical activities (69) and finally cost (50). Almost all
patients did not suggest other important characteristics. Eleven patients (73%) changed at least one
choice when cost was present. Conclusions. This pilot
study allowed us to identify aspects considered by
hemophilia patients as important in prophylaxis.
These results will help us to design a Conjoint Analysis aimed at evaluating utilities and monetary value
of these aspects.

Background. The hemophilia treatment of involves
a complex interaction between patients, physicians
and policy-makers, each carrying their own set of
preferences. Even if a better understanding of these
preferences towards the specific attributes of treatment products is of great utility to plan optimal care,
this area remains largely unexplored. Aim. To establish preferences in adult Italians with severe or moderate hemophilia as they relate to hemophilia treatment and to evaluate the feasibility of conjoint
analysis. This technique shows how individuals are
willing to trade between different characteristics of
health care and thereby estimates their relative
importance. Methods. Patients were asked to choose
between combinations (scenarios) of attributes of
replacement therapy such as perceived viral safety
(as that provided by highly purified double-inactivated plasma-derived vs. recombinant concentrates),
risk of inhibitor (1/4, 1/6 and 1/10 PUPs), infusion
frequency on prophylaxis (3, 2 or 1 a week), pharmaceutical dosage form (lyophilized material or a
ready-to-use solution), way of distribution (home,
office pharmacy, hospital) and price. Results. Overall
178 patients’ responses were evaluated. All attributes considered, excluding pharmaceutical dosage
form, tested important to respondents, who showed
a strong preference toward both outcome variables
(viral safety, risk of inhibitors) and process variables
(infusion frequency, distribution, price). Conclusions.
Our study demonstrates the high utility value attributed to the perceived safety of recombinant products
and to the reduction in inhibitor development risk.
Finally, this study provides evidence of the usefulness
of conjoint analysis in planning optimal hemophilia
care through the elicitation of patients’ preferences
and utility values.
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PO-179
INHIBITOR DEVELOPEMENT IN PREVIOUSLY UNTREATED OR
MINIMALLY TREATED PATIENTS WITH HEMOFILIA A TREATED
WITH PLASMA DERIVED FACTOR VIII VIRUS-INACTIVATED BY
SOLVENT-DETERGENT METHOD
Monzini MS,* Gringeri A,° Tagariello G,
Scaraggi FA,^ Di Stasi F* and The EMOCLOT 15
Study Group
*Center of Pharmacoeconomics, Department of
Pharmacological Sciences, University of Milan,
Milan, Italy; °Angelo Bianchi Bonomi Haemophilia
and Thrombosis Centre and Department of Internal
Medicine and Dermatology, IRCCS Maggiore
Hospital and University of Milan, Milan, Italy;
§Haemophilia Centre, Ospedale Civile, Castelfranco
Veneto (TV), Italy; ^Haemophilia Centre, Policlinico
II, Bari, Italy
§

Background. A solvent-detergent virus-inactivated plasma-derived FVIII concentrate has been introduced in the treatment of Italian patients with
hemophilia A since 15 years ago. Methods. A retrospective survey was carried out with an electronic
form in Italy in order to evaluate the immunogenicity of a solvent-detergent virus-inactivated plasmaderived FVIII concentrate in previously untreated
patients (PUPs) never exposed to other concentrates
or in minimally treated patients (MTPs) previously
exposed for up to 5 days to other concentrates.
Results. The investigated population was represented by 78 patients (87% severe and 12% moderate
hemophiliacs) with ages ranging from 6 to 64 years
(mean=30.1, median=27.9) of whom 18 (23%) PUPs
and 60 MTPs (77%). Surveyed patients had been
exposed to a solvent-detergent virus-inactivated
plasma-derived FVIII concentrate for 52 to 392 days
(mean=178.0 and median=64.5). Six out of 78
patients (2 PUPs and 4 MTPs) developed inhibitors
(7.7%, 95% C.I. ) after 4 to 20 exposure days (median=8.0, mean=10.4 days). Of these, 5 were low
responders (less than 5 BU/mL) and 1 was a high
responder (peak inhibitor titer=99 BU/mL, current
inhibitor titer=43 BU/mL). Two inhibitor patients
cleared inhibitors spontaneously. Conclusions. These
findings suggest that the solvent-detergent plasmaderived FVIII concentrate that has been used in Italy
for 15 years is at low risk of inhibitor development
in PUPs and MTPs with hemophilia.
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PO-180
DEVELOPMENT OF A DISEASE-SPECIFIC QUALITY OF LIFE
QUESTIONNAIRE FOR ADULT PATIENTS WITH HEMOPHILIA
(HAEM-A-QOL)
Mackensen SV,1 Gringeri A,2 Santoni L,3
Tagliaferri A,4 Tagariello G,5 Ciavarella N,6 Iorio A,7
Molinari C8
1Institute and Policlinics for Medical Psychology,
UKE Hamburg, Germany; 2A. Bianchi Bonomi
Haemophilia & Thrombosis Center, IRCCS Maggiore
Hospital and University of Milan, Italy; 3Centre of
Pharmacoeconomics, University of Milan, Italy;
4Haemophilia and Thrombosis Centre, Ospedale di
Parma, Parma, Italy; 5Haemophilia Centre, Ospedale
Civile, Castelfranco Veneto (TV), Italy; 6Ospedale
Policlinico I, Bari, Italy; 7Haemophilia Centre,
University Hospital, Perugia, Italy; 8Gaslini Hospital,
Genova, Italy
Background: Hemophilia and its treatment influence the every-day-life of patients and impact on
their quality of life. For the adequate assessment of
quality of life validated instruments are necessary.
While haemophilia-specific questionnaires for children are existing, up to now no validated instrument
for adults is available. In a multi-centre validation
study in Italy a health-related quality of life questionnaire for adults with haemophilia is in development. Aim: This study was designed to develop and
validate a haemophilia-specific quality of life measurement for adults (Haem-A-QoL) in Italy. Methods: The study consists of three phases: a) a qualitative study including focus groups, expert ratings and
item formulation, b) a psychometric study including
cognitive debriefing and feasibility testing and c)
data analysis. The qualitative study has been performed by the University of Hamburg in cooperation
with the University of Milan. Results: Focus groups
with semi-structured interviews were performed in
32 patients from 6 Italian haemophilia centres
(Milan, Perugia, Genova, Bari, Castelfranco, Parma).
14 physicians and 8 nurses were asked the same
questions. Patients and physicians/nurses consider
similar dimensions important for quality of life. But
the order of importance is different for patients
(physical health, social interaction, dependence,
future, work) and physicians/nurses (dependence,
work, social interaction, treatment, physical health).
Based on the focus group results a draft version of
the questionnaire was formulated and given to
patients and physicians in order to evaluate the items
concerning importance for hemophilia and comprehensibility. A revised version of the Haem-A-QoL will
be psychometrically tested now in 10 Italian centres.
Conclusions: The development of a disease-specific
quality of life instrument requires multiple steps and
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the involvement of different experts (patients, physicians, nurses) in order to have a standardised and
valid questionnaire. The results of the qualitative
study show already that the Haem-A-QoL is wellaccepted by adult haemophiliacs.

PO-181
SEVERE BLEEDING TENDENCY IN A PATIENT WITH MILD
HEMOPHILIA B, FACTOR X DEFICIENCY AND LIVER CIRRHOSIS:
SUCCESSFUL PROPHYLAXIS WITH PROTHROMBIN COMPLEX
CONCENTRATE
Cimino E, Coppola A, Sorrentino P,* Varricchione N,
Di Minno M, Lombardini D, Tufano A, Di Minno G
Regional Reference Centre for Coagulation Disease,
and *Hepatology Unit, Dep. of Clinical and Experimental Medicine, “Federico II” University, Naples,
Italy
A 59 yr-old man with a history of mild hemophilia B was referred to our Institution because of
increasing severity of a bleeding tendency, including
two hemorrhages from gastro-esophageal varices.
On admission the patient, who had a long-lasting
history of chronic hepatitis C, showed a clear-cut
clinical picture of cirrhosis with severe portal hypertension. An unusual prolonged PT and aPTT and
reduced Factor (F) X levels (10%) led to the diagnosis of combined mild FX deficiency. This was confirmed in his two sons. In several occasions FIX concentrate infusions were unable to stop joint bleeding and the patient needed hospitalization and fresh
frozen plasma or prothrombin complex concentrate
(PCC) infusions. Prophylaxis with 40 IU/Kg FIX concentrate twice or thrice weekly did not reduce the
patient’s bleeding tendency: this led to progressive
joint disability. A prophylaxis regimen with 30 IU/Kg
PCC (Uman Complex D.I, Kedrion, Italy) was started
on April 2003, after a new episode of gastric bleeding. The patient did not show any symptom or sign
of cardiovascular disease nor significant risk factors
and thrombophilic abnormalities. To reduce bleeding
and hospitalization frequency and to enable physical therapy for joint function recovery, a similar
schedule was also prescribed at home. Clinical and
laboratory follow-up was carried out weekly and
then monthly; mild increase of D-Dimer was detected between 4 and 24 hours after PCC infusion. However, no adverse event was documented over 1-yr
treatment. To date no further significant bleeding
episode occurred and the patient’s quality of life significantly improved. Thus, PCC prophylaxis has been
helpful to manage the bleeding tendency in this
patient whose severity had been increased by the
coexistence of more genetic and acquired coagulation abnormalities.
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PO-182
TGF-ETA TO EVALUATE ANTIVIRAL THERAPY IN HEMOPHILIC
PATIENTS WITH HCV-RELATED CHRONIC HEPATITIS
Coppola A, Tarantino G,* Conca P,* Cimino E,
Sorrentino P,* Ariello M,* Scopacasa F,^
Grimaldi E,^ Di Minno G
Regional Reference Centre for Coagulation Disease,
and *Sector of Hepatology in Internal Medicine,
Dep. of Clinical and Experimental Medicine; ^Dep.
Of Biochemistry and Medical Biotechnology;
Federico II University, Naples, Italy
Chronic hepatitis C (CHC) and its complications
are a major problem in young-adult hemophiliacs.
Treatment with interferon and ribavirin has been
shown effective in reducing hepatic fibrosis (HF). Due
to the limitations of ordinarily performing liver biopsies in hemophiliacs, few data are available in this
setting. Recently, various serum substances reflecting liver fibrogenesis have been discovered. Among
them, transforming growth factor-β (TGF-β) plays a
pivotal role, by stimulating the expression of extracellular matrix components, inhibiting collagenase
components, and promoting the activation of fatstoring hepatic stellate cells towards a myofibroblast
phenotype. We evaluated serum levels of this surrogate marker of HF (ELISA) in 11 patients with hemophilia A, aged 29.1±6.3 yrs, with CHC (genotypes
1/4), comparable for clinical features and duration of
infection (25.5±4.4 yrs), undergoing treatment (all
naïve) with peg-interferon α2b+ribavirin (canonical
dose) at baseline, after 6 mo. and 12 mo. (end) of
treatment. As expected, patients showed significantly higher TGF-β levels than age-matched controls (44.5 ng/mL, 28.4-48.1 vs. 28.3, 23.2-34.1,
median and 95%CI; p=0.004). When compared to
baseline, irrespective of treatment outcome (3
patients were non-responders/breakthrough, 8 were
sustained responders–SR; for the latter, samples 6
mo. after the end of treatment were also collected),
TGF-β was significantly reduced after 6 mo. and at
12 mo. (37.0 ng/mL, 22.6-44.1 and 27.0 ng/mL, 23.943.6, respectively; p<0.009, repeated measures ANOVA). No significant difference was detectable 6 mo.
after the end of treatment in the 8 SR (39.2 ng/mL,
24.1-51.9, paired Wilcoxon test). As TGF-β was
reduced (6 mo. values de facto predicting 12 mo.
values), irrespective of virological response, and
tended to increase after withdrawing treatment in
SR, despite the limitations of the sample size, these
data support the intrinsic role of antiviral treatment
in reducing HF. These features are consistent with
histological data in other settings of CHC.
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PO-183
PROPOSAL OF IMMUNOTOLERANCE INDUCTION IN
HEMOPHILIACS A WITH INHIBITORS UNDERGOING
URGENT ELECTIVE SURGERY BY USING FVIII/VWF PURE
PLASMADERIVATES
Musso R, Cultrera D,* Motta S,** La Greca C,**
Cipolla A, Giustolisi R*
Regional Reference Haemophilia and Thrombosis
Center; *Division of Clinical Haematology, University
of Catania; **Vth Division of General Surgery,
Catania, Italy
To date, an urgent elective surgery in haemophiliacs A (HA) with inhibitor even in those low responders or with long-standing inhibitor (LSI), not undergone in the past to immunotolerance treatment (ITT),
remains a big concern. In fact, even if ITT widely
advised from physicians is often refused. In our opinion, ITT may be really performed in expectation of a
pressing elective surgery. On the basis of our previous positive ITT result in an adolescent HA with LSIhigh responder type treated with pure FVIII/vWF
plasma concentrate (Fanhdi®, Grifols, Italy), we here
report a further success of ITT in an adult severe
haemophiliac (43 yrs old), with low responder
inhibitor (4.7 UB/mL, lasting 15 yrs) (HCV+ and HIV−
) and recurrent hemartroses, undergoing to urgent
elective surgery. In August 2003 the patient experienced frequent painful colics for congenital retention
of the right testicle in the abdomen. The computered
tomography confirmed his pathology. The videolaparoscopic laser-surgery was successfully performed by bolus infusion of Fanhdi (8.000 UI). During the post-operative period the concentrate was
infused (2.000 UI, twice/day) for one week. No bleeding was observed and he was discharged. The patient
enthusiastically continued ITT (Fanhdi, 8.000
UI/week) at his home. The inhibitor progressively
sloped and the in vivo recovery (IVR)was normal (>6
h) 15 days after the operation. At present, the
inhibitor remains negative; the IVR is normal. No
hemartroses have been seen in these last 8 months;
he actually gained his articular motions. On the basis
of recent reports regarding the favourable achievement of ITT by using FVIII/vWF plasma pure derivates,
we suggest that ITT induction with these products
can be considered in haemophiliacs with inhibitor
undergoing to an urgent elective surgery.
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COST OF CARE AND QUALITY OF LIFE IN HEMOPHILIACS
DEVELOPING INHIBITORS AGAINST PRODUCTS OF
COAGULATION: THE COCIS STUDY
Gringeri A,* Mantovani LG,# Scalone L,#
Mannucci PM* and The COCIS Study Group
*A. Bianchi Bonomi Hemophilia and Thrombosis
Centre, IRCCS Maggiore Hospital and University of
Milan, Milan, Italy; #Center of Pharmacoeconomics,
Dpt. of Pharmacological Sciences, University of
Milan, Italy
Background. Bleeding and its complications cause
pain, disability and lead to impairment of hemophiliacs’ quality of life (QoL). Problems become extreme
when hemophiliacs develop antibodies compromising effectiveness of treatment: modern strategies are
likely to have improved this situation, with a sensitive increase of health care cost. Aim. To estimate the
economic burden and QoL of hemophiliacs with
inhibitors. Methods. We conducted a longitudinal,
prospective, multicentre Cost Of Care Inhibitors
Study (COCIS), observing inhibitory patients for 18
months. Costs were evaluated from the point of view
of the Italian National Health Service (NHS). QoL was
measured by means of EQ-5D and SF-36 questionnaires. Results. Fifty-two hemophiliacs (median age:
34.8; range:15-64) were enrolled, almost all high
responders. The orthopedic functioning was impaired
in 98% of patients, 81% had at least one bleeding
event, with an average of 0.60/patient/month. Eleven
surgical procedures (6 for joint replacements), 30
hospitalizations, 712 out-patients visits and 702
physiotherapy sessions occurred. Cost of care to the
NHS was 18,000/patient/month, 99% due to treatment products. Recombinant activated factor VII
represented 50% of total medical cost, mostly used
for surgery. Patients showed an important impairment of physical health perception, while psycological QoL was comparable to that of the Italian general male population. QoL of inhibitor patients was
not different from that in other moderate and severe
hemophiliacs as reported by other Authors. Conclusions. Hemophilia with inhibitors represents an
example of a rare disease that requires high cost.
Effective and expensive care of hemophilia with
inhibitors provides a satisfactory QoL.
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QUALITY OF LIFE IS ASSOCIATED TO ORTHOPEDIC STATUS IN
HEMOPHILIACS WITH INHIBITORS
Scalone L,* Gringeri A,° Mannucci PM,°
Mantovani LG* for the COCIS Investigators
*Center of Pharmacoeconomics, University of Milan,
Italy; °IRCCS Maggiore Hospital, Milan, Italy
Aim. We evaluated Quality of Life (QoL) in hemophilia people with inhibitors and investigated if QoL
is associated to patients’ clinical status. Methods: The
COCIS (Cost Of Care of InhibitorS) study was a longitudinal study involving 52 hemophiliacs (median age
35, 15-64) with inhibitors, 98% high responders
(>5BU), sequentially enrolled at 11 Italian Hemophilia Care Centers. Information on demographics, clinical status, health-care resources consumption was
prospectively collected. QoL was investigated by
means of generic instruments: results from EuroQol5D are reported. Results. The majority of patients
reported some/moderate problems in domains
pain/discomfort (72%), mobility (66%) and usual
activities (54%). Around one third declared
some/moderate problems with anxiety/depression
(34%) and self-care (32%). No more than 6% of
patients reported severe problems in any of the
domains. The EQ-VAS was normally distributed, with
a median value of 66 (30-95). Patients with more
severe orthopedic impairment perceived more problems with physical component of QoL, while no association was found with anxiety or depression. The
Orthopedic Joint Score, a measure of the orthopedic
functioning, significantly correlated with EQ-VAS
(Pearson’s R is -0.57, p<0.0001). These results were
confirmed by those of the other questionnaires adopted. Conclusions. Hemophiliacs with inhibitors show
impaired levels of QoL, but similar to those of patients
without inhibitors. The most impaired aspects of QoL
are those related with the physical sphere of health,
individuals with impairments in orthopedic functioning report lower levels of QoL.

PO-186
RECOMBINANT ACTIVATED FACTOR VII IN PATIENTS WITH
PLATELET FUNCTIONAL ABNORMALITIES UNDERGOING
SURGICAL PROCEDURES: OPEN ISSUES BETWEEN EFFICACY
AND SAFETY
Coppola A, de Simone C, Tufano A, Agangi A,*
Maruotti GM,* Martinelli P,* Lanza F,^
De Robertis E,° Cerbone AM, Di Minno G
Regional Reference Centre for Coagulation Disease,
Dep. of Clinical and Experimental Medicine; *Dep. of
Gynecological and Obstetric Emergencies; °Dep. of
Anesthesiology and Intensive Care; ^Dep. of Orthopedics; “Federico II” University, Naples, Italy
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Recombinant activated Factor VII (rFVIIa) has been
used for treating and preventing bleeding of patients
with platelet qualitative defects. Treatment protocols
are quite heterogeneous and the information available is still limited, especially for major surgery. We
report our experience in three young patients and
four procedures. In all cases rFVII was employed as
bolus administration. A 19 yr-old girl with Glanzmann’s Thrombasthenia underwent removal of a
bulky ovarian mass in the presence of 90 µg/Kg rFVIIa every 2 hours and 60 mg/Kg/d tranexamic acid. A
50% reduction of the platelet count during the first
three post-op days led to delay rFVIIa administration every three hours and reduce the tranexamic
acid dosage. No red cell transfusion was needed and
rFVIIa was continued for 9 days. A 80 µg/Kg rFVIIa
bolus was administered every 4 hours to drain an
apparently spontaneous severe cerebral hemorrhage
in a 14 yr-old girl with uremic platelet dysfunction.
No bleeding complication occurred during and after
surgery. On the third post-operative day, pulmonary
embolism was diagnosed, a significant increase of
D-Dimer being already detectable on the second day.
Prolonged bed-rest and central venous catheters
were concomitant pro-thrombotic conditions in this
patient. A 14 yr-old girl with platelet dysfunction
related to thrombocytopenia with absent radii syndrome underwent two operations requiring prolonged surgical revisions (tendon prolongation of
both forearms with severe muscle injury). In both
cases rFVIIa 60 µ/Kg every 4 hours was successfully
employed for 8 and 6 days, respectively. Our data
highlight the hemostatic efficacy of rFVIIa bolus
administration in these settings. On the other hand,
modulating doses and timing of treatment, and
defining potential (mainly thromboembolic) risks
remain open issues to assess efficacy and safety of
rFVIIa treatment.

PO-187
ORTHOPEDIC OUTCOME IN HEMOPHILIC CHILDREN:
EXPERIENCE OF A SINGLE HEMOPHILIA CENTRE
Santoro C,° Bernasconi S,° Matera R,° Murgi E,°
Poggini L,° Mazzucconi MG°
°Ematologia, Dipartimento Biotecnologie Cellulari
ed Ematologia, Università degli Studi “La Sapienza”,
Roma, Italy
Aims of prophylaxis are to change the bleeding
pattern of severe haemophilia into moderate hemophilia and/or to prevent haemophilic arthropathy. We
evaluated the orthopaedic outcome in 38 hemophilic
children (A:36; B: 2), moderate or severe (severe 29,
moderate 9; median age: 10.3 years; range 2.2-17.2)
born between 1987–2002, followed in our Centre.
haematologica vol. 89(suppl. n. 8):september 2004
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At the last follow-up, 11 patients with severe hemophilia, treated on demand, showed a mean orthopedic joint score of 4 and a mean number of hemartrhoses per year of 2.3; 9 patients with moderate
haemophilia showed a mean orthopedic joint score
of 1.1 and a mean number of haemartrhoses per year
of 1.5. Sixteen patients began prophylaxis at a median age of 6.5 (range 2.1-15.6). Nine out of 16
received prophylaxis for a period 45 weeks per year.
Before starting prophylaxis and at last control, mean
orthopaedic joint score was 3.9 and 0.66 respectively (p=0.0069), and mean number of haemartrhoses
per year was 3.5 and 0.47 respectively (p=0.00035).
Seven/16 received prophylaxis for a period < 45
weeks per year; they showed at last control a mean
orthopaedic joint score of 1.2 and a mean number of
haemarthroses per year of 2.5. Two patients are not
evaluable because in immunotolerance program.
Prophylaxis in severe haemophilia patients results in
a significantly better orthopaedic outcome than the
one observed in severe and moderate hemophilia
patients on demand treatment. In order to obtain
greatest efficacy, patients on prophylaxis must be
treated without discontinuation.

PO-188
KIDNEY AND BLADDER STONES IN HAEMOPHILIA PATIENTS
Musso R, Cultrera D,* Chiarenza A,* D'Arpa S,
Cipolla N, Burgio N, Giustolisi R*
Haemophilia and Thrombosis Regional Reference
Center, *Division of Clinical Haematology, University
of Catania, Italy
To date, there are few data about kidney stones
(KS) and bladder stones (BS) in haemophilia patients
and it is still unknown if these complications fall in
the general population prevalence or should be considered a new emergent concern in haemophilia. We
studied our large cohort of haemophiliacs to collect
in an uniform way clinical data regarding KS and BS
prevalence. One hundred and twenty two [males 109,
females 15 including severe Factor XI:C deficiency
(n=8) and obligate symptomatic carriers (n=5)
patients, with a mean age 27.07 years] were followed. KS (n=16) and BS (n=7) were found in 19 (13
males, 6 females) for a total prevalence of 15.8% vs
5-10% in the general population. We observed a
younger age (23.4 years) in hemophiliac patients
compared with normal population (peak of frequency between 40-70 years). From our observation, it is
necessary to evaluate a larger haemophilia patient
number of different Centres to confirm our data. A
more dept research on this pathology will be useful
to know which other factors among the anamnestic
and/or recurrent hematuria, substitution therapies
or antiphibrinolitics agents may play a key role in
haematologica vol. 89(suppl. n. 8):september 2004

the pathogenesis of these complications. If these
data would be confirm, a new chapter will be added
in hemophilia related pathologies.

PO-189
IN VIVO RECOVERY (IVR), EFFICACY AND SAFETY OF
SOLVENT/DETERGENT (S/D) TREATED PLASMA IN PATIENTS
WITH RARE INHERITED COAGULATION DISORDERS (RICDs)
Mancuso ME,* Santagostino E,* Morfini M,^
Schiavoni M,° Tagliaferri A,# Barillari G,°°
Mannucci PM*
*Angelo Bianchi Bonomi Hemophilia and Thrombosis Center, IRCCS Maggiore Hospital, Milan, Italy;
^Hemophilia Center, Careggi Hospital, Florence,
Italy; °Hemophilia & Thrombosis Center, Policlinico
Hospital, Bari, Italy; #Hemophilia Center, Parma
Hospital, Parma, Italy; °°Hemophilia Center, S. Maria
della Misericordia Hospital, Udine, Italy
Virus-inactivated concentrates are not available
for most RICDs and virus-inactivated plasma is recommended as therapeutic alternative. This prospective multicenter study evaluated the efficacy and
safety of S/D plasma (Octaplas, Kedrion, Italy), the
IVR of the deficient factors and the dose regimens
required for RICDs. Seven-teen patients were
enrolled (age: 13-65 yr; M/F: 6/11): 8 had severe
deficiencies (1 afibrinogenemia, 2 FV, 1 FX, 4 FXI)
and 9 had mild deficiencies (2 FV:20-27%; 6 FV/FVIII:12-20/6-47%; 1 FXI:30%). Seronegative patients
for HIV, HCV, HBV, HAV and parvovirus B19 were 17,
14, 7, 5, and 1, respectively. Reasons for treatment:
delivery (2), minor surgery (5) and major surgery (10).
Octaplas (6-29 mL/Kg) was given at 6-96h intervals,
according to factor half-lives and clinical features for
a mean treatment duration of 5 days. FVIII and/or
DDAVP were associated for replacement of FV/FVIII
deficiency. Mean IVRs: FV 1.8 dL/Kg (0.4-2.9), FVIII
0.8 dL/Kg (0.4-1.5), FXI 1.3 dL/Kg (0.6-1.8), FX 1.8
dL/Kg and fibrinogen 1.7 dL/Kg. Two perioperative
haemorrhages, in a patient maintaining FXI levels
20-41% and in a patient with FV 43%, were controlled by surgical haemostasis and further Octaplas
administrations. Postoperative bleeding in a FV/FVIII deficient patient occurred when FVIII was 18% and
it was controlled by giving FVIII instead of DDAVP.
Rash during Octaplas infusion occurred in 1/3
patients who had had reactions to FFP. No viral seroconversion was observed during one-year follow-up.
Octaplas was safe and effective in patients with
RICDs and it should be preferred when virus-inactivated concentrates are not available.
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PO-190
FAILURE OF UMBILICAL-RELATED CORD BLOOD STEM
TRANSPLANTATION TO CORRECT HEMOPHILIA A

PO-191
DEVELOPMENT AND VALIDATION OF THE FIRST TREATMENT
SATISFACTION SCALE FOR ADULT HEMOPHILIACS (HEMO-SAT)

Bruno G, Cerneca F, Andolina M
Istituto per l'Infanzia IRCCS Burlo Garofolo, Trieste,
Italy

Mackensen VS,1 Gringeri A,2 Mantovani l,3
Skovlund S,4 Santoni L,3 Tagliaferri A,5
Tagariello G,6 Ciavarella N,7 Iorio A8
1Institute and Policlinics for Medical Psychology,
UKE Hamburg, Germany, 2A. Bianchi Bonomi
Haemophilia & Thrombosis Center, IRCCS Maggiore
Hospital and University of Milan, Italy; 3Centre of
Pharmacoeconomics, University of Milan, Italy;
4Novo Nordisk, Copenhagen, Denmark; 5Haemophilia and Thrombosis Centre, Ospedale di Parma,
Parma, Italy; 6Haemophilia Centre, Ospedale Civile,
Castelfranco Veneto (TV), Italy; 7Ospedale Policlinico
I, Bari, Italy; 8Haemophilia Centre, University Hospital, Perugia, Italy

If the hematopoietic stem cells or the mesenchimal of bone marrow were able to mature into
endothelial cells, a bone marrow transplantation
could theoretically cure haemophilia A. We report
the case of a child whose outcome seems to rule out
this hypothesis. A 6 year old child, suffering from
both hemophilia A (Factor VIII:c <5%, normal value
50-134) and acute lymphatic leukaemia was submitted to a cord blood transplantation in second
remission. The donor was the HLA identical sister.
She was heterozygous for haemophilia (aPTT-ratio
1.21, normal value 0,8-1,18; Factor VIII:c 48%).
980×106 nucleated cells (3.3×106 CD34) were infused
after a conditioning regimen consisting of TBI,
Thiotepa and cyclophosphamide. The follow up was
almost uneventful and the engraftment, confirmed
by DNA polymorphism and blood group, was complete. Nevertheless after 2 years no changes were
observed in the levels of Factor VIII: c. At least in our
setting a cord blood transplantation resulted unable
to cure haemophilia A.

Background: Hemophilia and its treatment influence the every-day-life of patients and impact on
their treatment satisfaction. In a literature review in
2002 only 11 citations were found with keywords:
treatment satisfaction and hemophilia. No psychometrically validated hemophilia-specific questionnaire
is currently available. Aim: This study was designed to
develop and validate the first haemophilia-specific
treatment satisfaction scale for adults (Hemo-SatA) in
order to evaluate patient experience of different
treatment regimens. Methods: Development of HemoSatA consisted of: a) drawing a catalogue of questions, b) pilot-testing (in 10 haemophiliacs and 5
physicians), c) preliminary analysis of results, d) focus
group (3 hemophiliacs, 1 physician), e) revision of the
draft version of Hemo-SatA (reformulating, deleting,
adding items) f) pilot testing of the revised questionnaire, g) data analysis, h) final revision of questionnaire. Results: The revised version of Hemo-SatA consisted of 45 items pertaining to 7 domains (ease/convenience, efficacy, burden, side effects, specialist/
nurses, centre/hospital, general satisfaction). 51
patients from 5 centres in Italy filled out Hemo-SatA,
a feedback sheet and an evaluation form. The mean
completion time to fill in Hemo-SatA was 13 minutes. The patients found the questionnaire easy and
related to their haemophilia. The pilot testing showed
excellent psychometric characteristics in terms of reliability and validity. Conclusion: Hemo-SatA proved to
be a valid and reliable disease-specific self-report
measurement for the assessment of treatment satisfaction in hemophiliacs. Hemo-SatA can be applied in
clinical trials to evaluate patient perceptions of different treatment regimens in haemophilia (i.e.
ESCHQoL Study investigating 2040 haemophiliacs in
22 European countries).
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SENSIBILITY OF THE PROTHROMBIN TIME (PT) AND
ACTIVATED PARTIAL THROMBOPLASTIN TIME (APTT)
IN THE EVALUATION OF COAGULATION FACTOR DEFICIENCY
Cau C, Rolla R, Albertario M, Bellomo G,
Pergolini P
Laboratorio di Ricerche Chimico-Cliniche,
Università del Piemonte Orientale, ASO Maggiore
della Carità, Novara, Italy
Congenital or acquired coagulation factor deficiency promotes hemorrhagic disorders. The prothrombin time (PT) and activated partial thromboplastin time (APTT) are global screening procedures
primarily employed to evaluate coagulation abnormalities in the intrinsic or extrinsic pathway respectively. Deficiency in any of the factors involved in
the extrinsic or intrinsic pathways results in a prolonged thromboplastin time (PT) or in a prolonged
partial thromboplatin time (APTT). Aim of the present
study was to investigate the sensibility of both
Thromborel S reagent/BCS instrument and Actin/FS
reagent/BCS instrument (Dade Behring) in the evaluation of coagulation factor deficiency using PT and
APTT as revealing tests. A pool human plasma
obtained from 20 healthy donors was diluted in commercially available plasma deficient in factors V, VII,
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X, VIII and IX, in order to obtain 10, 15, 20, 25, 30,
35, 40, 50, 60, 70, 80 90% decrease of the original
activity (100%). PT (INR) or APTT (sec) determinations were performed at any reported dilution using
Thromborel S Reagent (factors V, VII and X) or Actin
FS reagent (factors VIII, IX). A prolongation of the PT
(increase in INR) or APTT above the normal range
was considered as the lower detection limit for possible coagulation factor deficiency. The results
obtained are reported in the following table
Coagulation factor
FV
FVII
FX
FVIII
FIX

Normal range APTT (22-33 sec) PT (0.8-1.2 INR) Residual activity
(70-120%)
(70-120%)
(70-120%)
(70-150%)
(70-120%)

1.22
1.22
1.22
33.5
33.5

55%
60%
55%
69%
60%

Dade Thromborel S reagent, Actin FS reagent and
BCS intrument exhibit a high degree of sensibility
for the investigated factors of the extrinsic (V, VII, X)
and intrinsic (VIII, IX) coagulation pathway. The
detection of abnormally high PT-INR or APTT might
result from the occurrence of as low as 45% decrease
in single factor activity.
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