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SESSION 1
Atherothrombosis and arterial thromboembolism: 

clinical aspects

PO001 
CARDIAC MORTALITY IN ELDERLY PATIENTS 
WITH SUCCESSFUL CHRONIC TOTAL OCCLUSION 
PERCUTANEOUS CORONARY INTERVENTION 
AND NEW ANTIPLATELET THERAPY
De Gregorio M.G.(1), Berteotti M.(1), Morini S.(1), 
Bernardini A.(1), Vergara R.(2), Migliorini A.(2), Carrabba N.(2), 
Giusti B.(1), Gori A.M.(1), Valenti R.(2), Marcucci R.(3)

(1)Università di Firenze, Firenze; (2)AOU Careggi, Firenze;      
(3)Malattie Aterotrombotiche, Dip. Medicina Sperimentale e 
Clinica, Università di Firenze, Firenze 

Background. Chronic total occlusion (CTO) is expression of 
advanced and complex coronary artery disease. Elderly patients 
(>75 years) with CTOs are currently underrepresented in clinical 
trials and often under-treated because of challenging technical 
aspects and several comorbidities. Few data are available on 
prognostic implication of elderly patients who underwent 
percutaneous coronary intervention (PCI) for CTO, and no data 
exist for patients treated with new P2Y12 antagonists.
The aim of the study was to evaluate one-year cardiac mortality 
and definite/probable stent thrombosis rate in elderly patients 
who underwent successful CTO-PCI.
Methods. From the Florence CTO-PCI registry 452 consecutive 
elderly patients underwent a CTO-PCI attempt between 2006 
and 2015. Endpoint of the study was cardiac mortality. Other 
exploratory outcome was one-year definite/probable stent 
thrombosis rate. The prognostic impact on mortality was 
assessed by χ2 test and by Cox multivariable regression analysis.
Results. Successful CTO-PCI was achieved in 331 patients 
(73%). Out of these 54% were more than 80 years, 75% were 
males, 58% had three-vessel disease, 29% had diabetes, 16% 
had chronic kidney disease, 14% had previous coronary artery 
graft bypass, 32% were hospitalized for ACS and 40% had left 
ventricular dysfunction with ejection fraction less than 40%. 
Completeness of revascularization was achieved in 78% of 
patients. After successful CTO-PCI, 111 patients (25%) were 
discharged with prasugrel (75%) or ticagrelor (25%) and aspirin. 
Patients were then analyzed according to new P2Y12 antagonists 
(25%) or clopidogrel (75%) therapy. Baseline characteristics 
did not differ significantly except for diabetes (43% vs 24%, 
p=<0.001) and ACS (23% vs 35%, p=0.014) prevalence, 
respectively. One-year cardiac death was significantly lower in 
the new P2Y12 antagonist therapy group compared with those on 
clopidogrel therapy (1.8% vs 10%; p=0.006). Definite/probable 
stent thrombosis was numerically more frequent in elderly 
patients on clopidogrel therapy (2.5% vs 0%). At multivariable 
analysis new antiplatelet therapy with prasugrel or ticagrelor 
resulted independently associated with one-year cardiac mortality 
(HR 0.19 ; p=0.028) after adjustment for increasing age (HR 
1.11 ; p=0.002), diabetes (HR 2.91; p=0.002), left ventricular 
ejection fraction <0.40 (HR 2.86; p=0.004) and completeness of 
revascularization (HR 0.33; p=0.004).
Conclusions. Data from Florence CTO-PCI registry suggested a 
survival benefit in elderly patients of real world who underwent 
a successful CTO-PCI. Furthermore, in this setting of elderly 
patients, the new P2Y12 antagonists prasugrel or ticagrelor are 
associated with a prognosis improvement in term of survival.

PO002 
PERCUTANEOUS LEFT ATRIAL APPENDAGE 
CLOSURE IN A PATIENT WITH GLANZMANN'S 
THROMBASTHENIA 
Franco N.(1), Conca P.(1), Tufano A.(1), Matani B.(1), 
Polimeno M.(1), Arcoria F.A.(1), Cerbone A.M.(1), 
Rapacciuolo A.(2), Coppola A.(3), Di Minno G.(1)

(1)Department of clinical Medicine and Surgery, "Federico II" 
University, Naples; (2)Department of Advanced Biomedical 
Sciences, "Federico II" University, Naples; (3)University 
Hospital of Parma, Parma 

Background. Glanzmann's thrombasthenia (GT) is a rare 
inherited bleeding disorder caused by defect in production, 
assembly or function of the platelet glycoprotein IIb/IIIa. 
Patients with GT present mild/severe muco-cutaneous bleedings 
and it is disputed whether they are protected from cardiovascular 
diseases. However, thromboembolic events and heart diseases 
can occur (including the development of arrhythmias in the 
elderly), requiring adequate management.
Case report. A 86-year-old woman with type-I GT was 
admitted because of gastric pain and vomiting since two 
days. Her past medical history revealed hypertension, type 
2 diabetes, chronic kidney disease (stage-III), cholelithiasis 
and previous episodes of paroxysmal atrial fibrillation (AF), 
treated with amiodarone and digoxine. She had no history of 
thromboembolism. Her bleeding tendency was mild, being 
reported only an episode of melena at young age, related to 
typhoid fever and severe post-partum haemorrhage, treated with 
platelet transfusions. On admission blood pressure was 145/70 
mmHg, electrocardiography showed synusal bradicardia with 
apecific ST abnormalities. Laboratory revealed normochromic 
anaemia (haemoglobin 10.7 g/dL), normal platelets count 
and elevated creatinine (1.8 mg/dL). Platelets aggregometry 
confirmed the absence of aggregation in response to ADP, 
collagen, arachidonic acid, adrenaline, and normal response to 
ristocetin. Transthoracic echocardiography showed eccentric 
LV hypertrophy, elevated ventricular filling pressure, severe 
left atrial dilatation and normal LV systolic function. Doppler-
ultrasonography of carotid arteries showed non-obstructive 
bilateral plaques. During hospitalization, at 24-hour-Holter 
monitoring new episodes of AF were revealed, with medium 
heart rate of 65 beats/minutes. The CHA2DS2-VASc score was 
consistent with a high risk for thromboembolism (5 points), 
while HAS-BLED confirmed high bleeding risk (4 points). 
After discussion with the patient, percutaneous left atrial 
appendage closure (LAAC) was proposed and planned. Eight 
hours before the procedure she started prophylaxis with IV 
Tranexamic acid 20 mg/kg, then given every 8 hours. On general 
anaesthesia, trans-oesophageal echocardiography confirmed the 
absence of thrombus in the LAA. She underwent LAAC under 
the cover of one unit of platelet concentrates from apheresis; 
during the procedure IV unfractionated heparin 5,000 UI was 
administered, and a 20-mm-diameter Amplatzer Amulet device 
was placed in the left appendage by trans-septal puncture. No 
bleedings occurred during/following the procedure. A new 
echocardiography excluded leaks or device thrombosis and the 
patient was discharged 4 days following the intervention. At 
1-mo follow-up echocardiography resulted unmodified.
Conclusions. This case highlights the possibility to perform 
LAAC, as an alternative to anticoagulation, in patients with 
inherited bleeding disorders and AF at high thromboembolic 
risk. To our knowledge this is the first report in GT.
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PO003 
GENDER-RELATED DIFFERENCES IN 
ANTIPLATELET THERAPY AND IMPACT ON 
ONE-YEAR CLINICAL OUTCOME IN PATIENTS 
PRESENTING WITH ACS: 
THE START ANTIPLATELET REGISTRY
Cirillo P.(1), Di Serafino L.(1), Patti G.(2), Calabrò P.(3), 
Gresele P.(4), Pengo V.(5), Pignatelli P.(6), Antonucci E.(7), 
Palareti G.(7), Marcucci R.(8)

(1)Università Federico II, Napoli; (2)Campus Biomedico, Roma; 
(3)Università di Napoli, Napoli; (4)Università di Perugia, 
Perugia; (5)Università di Padova, Padova; (6)Università di 
Roma, Roma; (7)Fondazione Arianna, Bologna; (8)Malattie 
Aterotrombotiche, Dip. Medicina Sperimentale e Clinica, 
Università di Firenze, Firenze 

Background. Aim of the present study was to investigate 
whether patient gender influences the choice of anti platelet 
treatment in patients presenting with Acute Coronary Syndrome 
(ACS) and its impact on one-year clinical outcome. This is a 
sub-study of the START registry evaluating contemporary 
antiplatelet treatment in patients admitted for ACS. 
Methods. Primary endpoints were major adverse cardiac 
and cerebrovascular event (MACCE), composite of 
death, myocardial infarction (MI), stroke, or target vessel 
revascularization (TVR). 
Co-primary endpoints were net adverse cardiac and 
cerebrovascular events (NACE), based on MACCE plus major 
bleedings.
Results. From January 2014 up to December 2016, we 
consecutively enrolled 1,171 patients. Of those, 845 (72%) were 
male and 324 (28%) female. Compared with men, women were 
older and had higher prevalence of diabetes. Conversely, male 
patients were more often smoker and presented with previous 
history of MI. PCI was more often performed and Drug Eluting 
Stents (DES) more often implanted in male patients as compared 
with women (respectively, PCI 718 (86%) vs 245 (77%), 
p<0.001 and DES 649 (77%) vs 214 (66%), p<0.001). Male 
patients were more often treated with Dual Antiplatelet Therapy 
(DAPT) compared to female patients (93% vs 87%, p=0.001). 
Specifically, DAPT as ASA plus Clopidogrel was more often 
preferred in women (42% vs 34%, p=0.01) while DAPT as ASA 
plus Prasugrel was more frequently used in men (10% vs 16%, 
p=0.01). No gender related differences were observed in DAPT 
as ASA plus Ticagrelor (48% vs 50%, p=0.68) which was the 
preferred treatment strategy. Follow-up was obtained in 72% of 
patients with a median of 12 (11-12) months. At multivariate 
analysis, both MACCE and NACE were similar between the 
two groups.
Conslusions. In this real-world scenario, the choice of P2Y12 
inhibitor (clopidogrel, ticagrerol or prasugrel) in DAPT might 
be influenced by gender. However, the choice of an appropriate 
DAPT in ACS patients, tailored to the ischemic and bleeding 
risk, allows to obtain the best clinical outcome irrespective of 
the gender.  

PO004 
EPIDEMIOLOGY AND MANAGEMENT OF PATIENTS 
WITH ACUTE CORONARY SYNDROMES IN 
CONTEMPORARY REAL-WORLD PRACTICE: 
EVOLVING TRENDS FROM THE EYESHOT STUDY 
TO THE START-ANTIPLATELET REGISTRY 
Calabrò P.(1), Gagnano F.(1), Di Maio M.(1), Falato S.(1), 
Cesarano M.(1), Patti G.(2), Antonucci E.(3), Cirillo P.(4), 
Gresele P.(5), Pengo V.(6), Pignatelli P.(7), Pennacchi M.(8), 
Granatelli A.(8), De Servi S.(9), De Luca L.(8), Marcucci R.(10)

(1)Università della Campania, Napoli; (2)Campus Biomedico, 
Roma; (3)Fondazione Arianna, Bologna; (4)Università di 
Napoli, Napoli; (5)Università di Perugia, Perugia; (6)Università 
di Padova, Padova; (7)Università di Roma, Roma; (8)San 
Giovanni Evangelista Hospital, Roma; (9)IRCCS Multimedica, 
Milano; (10)Malattie Aterotrombotiche, Dip Medicina 
Sperimentale e Clinica, Università di Firenze, Firenze 

Background. Over the past years, the epidemiology and 
management of patients with acute coronary syndromes (ACS) 
have evolved continuously. We aimed to describe recent 
demographics and therapeutic changes in the ACS population 
in Italy. 
Methods. We analyzed data from two multicenter 
consecutive Italian registries (the EYESHOT and the START-
ANTIPLATELET registries) enrolling patients with ACS 
between December 2013 and June 2016. 
Results. An overall population of 3,756 patients with ACS was 
enrolled: 2,585 in the EYESHOT and 1,171 in the START-
ANTIPLATELET. Compared with the EYESHOT, patients in 
the START-ANTIPLATELET registry resulted significantly 
more frequently STEMI, smokers, dyslipidemic (all p<0.001) 
and on atrial fibrillation (p=0.018), and less frequently ≥75 
years, and with a history of major bleedings (all p<0.001). 
Analysis of treatment strategy showed a significant increase 
in the use of percutaneous coronary intervention, drug-eluting 
stents, dual antiplatelet therapy and ticagrelor in the START-
ANTIPLATELET (all p<0.001), with a substantial decline 
in the proportion of patients conservatively-managed and on 
clopidogrel at discharge (p<0.001). A lower rate of in-hospital 
events was recorded in the START-ANTIPLATELET registry 
compared with the EYESHOT study. 
Conslusions. The START-ANTIPLATELET and the 
EYESHOT registries provide consecutive snapshots in the 
contemporary management of ACS in Italy, showing important 
changes in demographic characteristics and treatment strategies 
in the ACS population.
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PO005 
EFFECT OF SERUM DIGOXIN CONCENTRATION 
ON PLATELET ACTIVATION IN ATRIAL 
FIBRILLATION PATIENTS: 
IN VIVO AND IN VITRO STUDY 
Pastori D.(1), Roberto C.(2), Nocella C.(2), Cammisotto V.(1), 
Violi F.(1), Pignatelli P.(1)

(1)Sapienza Università di Roma, Roma; (2) Sapienza Università 
di Roma, Latina 

Background. Recent studies showed an increased 
cardiovascular risk in atrial fibrillation (AF) patients given 
digoxin, which was related to serum digoxin concentration 
(SDC) and was highest for SDC ≥1.2 ng/mL. Digoxin inhibits 
the Na+/K+ ATPase pump on cardiac myocytes membrane, 
increasing intracellular Na+ and Ca++. Similarly, digoxin 
binds a Na+-K+ ouabain-like receptor on platelets. Ouabain, a 
digoxin-like glycoside compound, increases platelet reactivity. 
We investigated relationship between platelet activation and 
SDC 1) in vivo in AF patients on digoxin, and 2) in vitro study 
incubating platelets from healthy subjects (HS) with scalar 
doses of digoxin.
Methods. This is a post-hoc analysis from an observational 
prospective study of AF patients treated with vitamin K 
antagonists. Patients were divided into two groups balanced 
for age, sex and risk factors: digoxin users (n=132) and non-
users (n=388). Urinary excretion of 11-dehydro-thromboxane 
B2 (U-TxB2), a marker of platelet activation and SDC were 
measured. In vitro experiments were performed on platelets 
from HS treated with scalar doses of digoxin (0.6-2.4 ng/mL).
Results. Mean age of digoxin users was 75.2±7.2 years and 
47.7% were women. Median U-TxB2 was 105.0 (IQR 60.0-
190.0) ng/mg creatinine, and median SDC 0.65 ng/mL (IQR 
0.40-1.00). SDC andU-TxB2 were significantly correlated 
(rS=0.350, p<0.001). Patients in the first two tertiles of SDC 
had similar U-TxB2 levels compared to digoxin non-users, 
while patients in the third tertile (1.17 [1.00-1.50] ng/mL) had 
significantly higher U-TxB2 (p=0.019). In vitro study showed 
that digoxin dose-dependently induced calcium mobilization, 
arachidonic acid (AA) release, TxB2 biosynthesis and platelet 
aggregation, that were inhibited by the calcium chelator EDTA 
or the specific phospholipase A2 (PLA2) inhibitor ACOOCF3. 
Increase of platelet aggregation was already observed with 0.6 
ng/mL SDC but was statistical significant at 1.2 ng/mL (Figure).
Conclusions. High SDC (i.e. above the therapeutic range) 
enhances platelet aggregation via calcium-related PLA2 
phosphorylation and TxB2 biosynthesis. This finding has 
clinical implication fro the treatmente of AF patients. 

PO006 
ATRIAL FIBRILLATION AND CEREBRAL 
MICROBLEEDS: ASSOCIATION WITH ORAL 
ANTICOAGULANTS AND HAEMORRHAGIC RISK. 
PRELIMINARY DATA FROM THE STRAT-AF STUDY 
Camilleri E.(1), Barbato C.(1), Galmozzi F.(1), Cesari F.(1), 
Galora S.(1), Giusti B.(1), Gori A.M.(1), Melone A.(1), Mistri D.(1), 
Pescini F.(1), Pracucci G.(1), Sarti C.(1), Diciotti S.(1), Fainardi E.(2), 
Salvadori E.(1), Poggesi A.(1), Marcucci R.(3)

(1)Università di Firenze, Firenze; (2)AOU Careggi, Firenze; 
(3)Malattie Aterotrombotiche, Dip Medicina Sperimentale e 
Clinica, Università di Firenze, Firenze 

Background. Atrial fibrillation (AF) is a common arrhythmia 
for which oral anticoagulants (OACs) are used, in selected 
patients, to reduce ischemic stroke risk. Benefits have to 
be balanced against the risk of bleeding, with intracranial 
haemorrhage being the most feared one. Available evidence 
does not support routine use of brain MR in asymptomatic AF 
patients, although brain imaging has the potential to provide 
information about cerebrovascular pathology subsiding future 
cerebral haemorrhage. Among neuroimaging markers of small 
vessel disease (SVD), cerebral microbleeds (CMBs) might serve 
as surrogate marker for predicting brain haemorrhagic risk.
Our aims were to: 1) describe the presence (number and 
localization) of CMBs in a cohort of elderly patients affected 
by AF on OACs; 2) investigate the association between CMBs 
and type of OACs, duration of OACs assumption and major 
bleeding and ischemic risk scores.
Methods. The STRAT-AF Study is an ongoing single-center, 
prospective, observational study aimed at evaluating the role 
of biological markers for cerebral bleeding risk stratification 
in patients with AF on OACs. Enrolled patients undergo a 
comprehensive clinical assessment and brain MR according 
to standard protocol. Number and anatomical distribution 
of CMBs were visually evaluated on T2* sequences (MARS 
scale). Clinical information were used to calculate HAS-BLED 
and CHADS2 scores. Time in Therapeutic Range (TTR) was 
calculated for patients on warfarin.
Results. Starting from October 2017, 53 patients completed 
the baseline assessment (mean age 78±6.6, F: 22.6%; warfarin 
n=46). On MR, at least one CMB was detected in 17 patients 
(32%), and ≥2 CMBs in 12 patients CMB, mainly distributed 
in lobar location (41%). Mean time of OACs assumption was 
207±64 months, and was not associated with number of CMBs. 
A significant correlation turned out with the time interval 
between AF diagnosis and the beginning of OAC therapy 
(r=0.363; p=0.008), even after controlling for TTR (r=0.372; 
p=0.012). Mean HASBLED and CHADS2 scores were 2.1±1.1 
and 2.1±1.0. Only CHADS2 score was significantly higher in 
patients with CMBs (2.5±0.7 vs 1.9±1.1in ≥2 vs 0-1 CMBs 
respectively, p=0.029).
Conclusions. In our cohort of AF patients on OACs, preliminary 
data confirm a high prevalence of CMBs, particularly in lobar 
location. Compared with literature data, this prevalence is similar 
to ischemic stroke and mild cognitive impairment with SVD 
cohorts. The association between CMBs and time of starting 
AOCs needs further investigation as does the validation of a 
comprehensive bleeding risk score incorporating neuroimaging 
markers.
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PO007 
SPONTANEOUS PLATELET AGGREGATION: 
JUST AN ARTIFACT? 
Scavone M.(1), Femia E.A.(1), Germanovich K.(1), 
Dovlatova N.(1), Cattaneo M.(1)
(1)Unità di Medicina II, ASST Santi Paolo e Carlo, DISS, 
Università degli Studi di Milano, Milano 

Background. It has been shown that platelets of some subjects 
aggregate in a light transmission aggregometer (LTA) in the 
absence of added exogenous agonists ("spontaneous platelet 
aggregation", SPA), perhaps reflecting a status of "platelet 
hyper-reactivity", which could contribute to increase the risk 
for thrombosis. In 1990s, two prospective studies showed that 
SPA predicts the risk of cardiovascular (CV) events in healthy 
subjects (HS) and of recurrent coronary events and mortality in 
survivors of myocardial infarction. Despite these findings, SPA 
is not recommended as a screening test for assessing the risk of 
CV disease, because doubts persist that it is an in vitro artifact, 
consequent to improper sample handling or other factors. Aim 
of the study was to characterize more thoroughly SPA both in 
patients with coronary artery disease (CAD) and HS.
Methods. SPA and platelet aggregation (PA) induced by 
exogenous agonists were measured by LTA in platelet-rich 
plasma (PRP) collected in different anticoagulants from 70 HS, 
24 HS on treatment with 100 mg aspirin and 81 CAD patients 
on treatment with 100 mg aspirin. Experiments were performed 
strictly following the guidelines of ISTH to minimize platelet 
activation during sample preparation.
Results. SPA in citrate-PRP was observed both in HS and 
CAD patients, but was more frequent and extensive in CAD 
patients; treatment of 24 HS with aspirin did not significantly 
affect SPA. In citrate-PRP prepared from a second blood 
sample collected from aspirin-treated subjects, we observed the 
same SPA phenotype in 21 of 24 (88%) HS and in 77 of 81 
(95%) CAD patients. SPA was not observed in any PRP sample 
anticoagulated with hirudin. When we tested additional blood 
samples collected from 13 HS, we found no differences in the 
extent and frequency of SPA in samples collected in citrate 
vs samples collected in citrate+hirudin, thus ruling out any 
potential contributing role of thrombin generation during blood 
collection. When citrate-PRP or hirudin-PRP was stimulated 
by agonists interacting with Gi-protein-coupled receptors 
(GiPCRs), such as epinephrine 5 µM, ADP 2 µM (in presence 
of a P2Y1 antagonist) and sulprostone 1 µM (a PGE2 analog, 
interacting with EP3 receptors), PA was observed in citrate-
PRP but not in hirudin-PRP, similarly to what we observed for 
SPA. Collection of blood samples in citrate plus atipamazole 
20 µM (α2 receptor antagonist) or DG-041 3 µM (EP3 receptor 
antagonist) alone or in combination failed to prevent SPA, 
ruling out the possibility that formation of epinephrine or PGE2 
during blood collection are responsible for SPA. 
Conclusions. 1) SPA was observed more frequently in CAD 
patients than HS; 2) the careful preparation of PRP samples 
to minimize platelet activation and the reproducibility of the 
SPA phenotype question the possibility that SPA is caused by 
improper sample handling or random artifact; 3) SPA does not 
seem to be caused by the generation of thrombin, epinephrine 
or PGE2 during blood collection; 4) the observation that SPA is 
observed in citrate-PRP, but not in hirudin-PRP, associates SPA 
with PA induced by physiological agonists interacting with 
GiPCRs. Further studies are necessary to unravel the nature of 
SPA.

SESSION 2
Arterial thromboembolism: laboratory aspects. 

Anti-platelet therapy and management of complications

PO008 
DO MARKERS OF HYPERCOAGULABILITY PREDICT 
MORTALITY IN HEART FAILURE PATIENTS? 
Gori A.M.(1), Maggini N.(2), Ciuti G.(2), Martini A.(2), Galora S.(1), 
Cellai A.P.(2), Alessandrello Liotta A.(2), Camilleri E.(1), 
Giusti B.(1), Barbarisi G.(1), Moggi Pignone A.(1), Marcucci R.(3)

(1)Università di Firenze, Firenze; (2)AOU Careggi, Firenze; 
(3)Malattie Aterotrombotiche, Dip Medicina Sperimentale e 
Clinica, Università di Firenze, Firenze 

Background. It is now well established that HF progresses 
because of activation of neurohormones and pro-inflammatory 
cytokines following an initial cardiac injury, and recently the 
application of biomarkers of inflammation was expanded to 
risk stratification in established HF. Inflammation is strictly 
correlated with clotting activation. Data on a limited number 
of patients documented that elevated D-dimer (DD) levels are 
associated with cardiovascular mortality in out- patients with 
symptoms compatible with HF. Few data are available on the 
possible association between hypercoagulability in HF.
Methods. In 120 subjects with New York Heart Association 
(NYHA) functional class II-IV HF, the circulating levels of 
D-dimer (DD) were assessed by using an immunofluorimetric 
method (Biomereux, Italy). Endogenous thrombin potential 
was assessed using the Calibrated Automated Thrombogram 
(CAT) (Stago, Italy). Thrombin generation was expressed 
as endogenous thrombin potential (ETP: the area under the 
curve that represents the total amount of thrombin generated), 
peak (the maximum concentration of thrombin produced), 
and velocity index (the slope between the start of thrombin 
formation and the peak).
Results. During a median follow-up of 12 months, 39 patients 
(32.5%) died and 23 (19.2%) were hospitalized because of 
worsening of HF. Forty four patients out of 120 (28.3%) were 
on anticoagulant treatment (34 on oral anticoagulants and 10 on 
heparin treatment).
In HF patients without anticoagulant treatment, DD levels were 
significantly associated with death (death: 2,564 [1,150-6,882] 
ng/mL vs alive: 1,210 [689-1,974] ng/mL; p<0.005), but not with 
rehospitalization (yes:1,137 [713-2,104) ng/mL vs no:1,300 
[871-384] ng/mL n.s.). As concerns thrombin generation, none 
of the parameters (ETP, peak and velocity) were associated with 
mortality and with the occurrence of rehospitalization. In the 44 
patients on anticogulant tretament at time of blood sampling, 
DD, ETP, peak and velocity of thrombin generation levels did 
not significantly differ in relation to death and rehospitalization 
occurrence. At multivariate regression analysis fter adjustment 
for other known HF prognostic factors (age, gender, traditional 
cardiovascular risk factors, NYHA class, systolic left 
ventricular function, renal failure, haemoglobin, serum sodium) 
patients with DD levels in the 3rd tertile of DD distribution were 
at higher risk of mortality than patients with DD levels in the 
lowest tertiles (OR=2.29 [1.02-5.13], p=0.045).
Conclusions. Hypercoagulability, documented by DD levels 
but not by thrombin generation, is independent predictor of 
clinical outcome in patients with HF, in a model adjusted for 
the other known prognostic factors.
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PO009 
INTERACTION BETWEEN MEDITERRANEAN DIET 
AND STATINS ON MORTALITY RISK IN PATIENTS 
WITH CARDIOVASCULAR DISEASE: A POSSIBLE 
ROLE OF LOW-GRADE INFLAMMATION 
Bonaccio M.(1), Di Castelnuovo A.(1), Costanzo S.(1), 
Persichillo M.(1), De Curtis A.(1), Cerletti C.(1), Donati M.B.(1), 
De Gaetano G.(1), Iacoviello L.(2)

(1)Epidemiologia e Prevenzione, IRCCS INM Neuromed, 
Pozzilli; (2)Epidemiologia e Prevenzione, IRCCS INM 
Neuromed, Pozzilli; Università dell'Insubria, Varese

Background. Statins are prescribed for patients with 
cardiovascular disease (CVD), along with the recommendation 
of adopting healthy diets. We evaluated the independent and 
the combined effect of statins and Mediterranean diet (MD) 
towards mortality risk in patients with previous CVD by using 
real-life data from a population-based prospective cohort.
Methods. Longitudinal analysis on 1,180 subjects (mean age 
67.7±10) with prior CVD at enrollment in the Moli-sani study 
and followed up for 7.9 years (median). Adherence to MD 
was appraised by a Mediterranean diet score. Hazard ratios 
(HR) with 95% confidence intervals (95% CI) calculated by 
multivariable Cox regression and competing risk models. 
Low-grade inflammation was measured by an INFLA-score 
including C-reactive protein, leukocyte and platelet counts, and 
the ratio of granulocyte to lymphocyte number.
Results. Multivariable risk estimates associated with a 2-point 
increase in MD score were 0.84 (95% CI 0.70-1.00), 0.77 
(0.61-0.97) and 0.70 (0.52-0.93) for overall, cardiovascular 
and coronary artery disease (CAD)/cerebrovascular deaths, 
respectively. Statins were not associated with death risk (0.79; 
0.60-1.05). Subjects combining statins and average-high 
adherence to MD had much lower than expected risk of CVD 
and CAD/cerebrovascular mortality (p for interaction=0.045 
and 0.0015, respectively) as compared to those neither using 
statins nor having average-high MD.
The combination of average-high MD and statins was 
associated in a likely synergistic way with reduced low-grade 
inflammation, measured by the INFLA-score, but not with 
blood cholesterol (Figure).
Conclusions. MD was associated with lower risk of all-cause, 
CVD and CAD/cerebrovascular mortality in CVD patients, net 
of statins. In the same population, statins reduced CVD death 
risk only in combination with MD. Low-grade inflammation, 
rather than lipids, is likely to be on the pathway of the interaction 
between MD and statins towards mortality risk.

PO010 
PERIPHERAL ARTERIAL DISEASE HAS A STRONG 
WORSENING IMPACT ON OUTCOME IN PATIENTS 
WITH ACUTE CORONARY SYNDROMES: DATA 
FROM THE START ANTIPLATELET REGISTRY 
Guglielmini G.(1), Fierro T.(1), Del Pinto M.(2), Calabrò P.(3), 
Pignatelli P.(4), Marcucci R.(5), Patti G.(6), Pengo V.(7), 
Antonucci E.(8), Cirillo P.(9), Palareti G.(8), Gresele P.(1)

(1)Dept of Med, Univ Perugia, Perugia; (2)Cardiol, Univ. 
Perugia, Perugia; (3)Cardiol, Univ. Campania, Naples; 
(4)Dept Int Med, Univ Roma, Roma; (5)Dept Exp Clin Med, 
Univ. Florence, Florence; (6)Campus Bio-Med, Univ. Roma, 
Roma; (7)Dept Cardio-Thor Vasc Sci, Univ. Padua, Padua; 
(8)Arianna Anticoagulazione Found, Bologna; (9)Dept Adv 
Biomed Sci, Univ. Naples, Naples 

Background. Patients with PAD have a 2-3 fold increased risk of 
MI, stroke and vascular death. PAD also greatly magnifies CV risk 
in stable patients with a previous MI and in patients with an acute 
coronary syndromes (ACS) in clinical trials.
Aim of our study was to assess the impact of concomitant PAD on 
cardiovascular outcome in ACS patients in a real life setting in Italy.
Methods. The START-ANTIPLATELET is a multicenter real-
world registry involving 8 Italian coronary care units (CCU) which 
evaluated patients admitted for ACS. 
The study included all patients presenting with an ACS and treated 
by PCI or medical therapy. No exclusion criteria were defined 
and all patients admitted on two pre-defined working days were 
enrolled. Baseline demographics, clinical characteristics, risk 
factors, treatment at discharge and in-hospital outcomes were 
recorded. Clinical evaluation was repeated at one year.
Results. 1,442 patients (age 66.7±12.5 yrs, 27.9% females) were 
enrolled, and 971 (67.3%, age: 66.8±12.6 yrs, 26.6% female) 
completed 1 yr follow-up. Of the latter, 103 (10.6%, 31.1% females) 
had PAD. PAD subjects were older (71.9±10.6 vs 66.2±12.8 
yrs, p<0.0001), more frequently hypertensive (90.3 vs 68.6%, 
p<0.0001), hypercholesterolemic (66 vs 52%, p=0.037), diabetic 
(51.5 vs 24%, p=0.0001) and obese (28.2 vs 19.3%, p=0.029) than 
non-PAD. A previous TIA (7.8 vs 2.8%, p=0.005) or stroke (11.7 vs 
3.1%, p<0.0001) were more frequent in PAD patients.
Clinical presentation of ACS and type of revascularization were 
similar in PAD and non-PAD.
Despite the high risk profile, PAD patients were significantly less 
frequently discharged on DAPT (85.4 vs 93.3%, p=0.02), and 
slightly less frequently on statins (93.2 vs 96.4%,p=ns).
Event-free survival (Kaplan-Meyer) of PAD patients was 
significantly worse than that of non-PAD (7.4 vs 9.2 months, 
p=0.04) and CV events incidence at follow-up higher (50 vs 31.2%, 
p=ns). In the whole ACS population COX regression analysis 
showed that PAD, age at diagnosis and diabetes were predictive of 
subsequent CV events (OR=2.3, 1.32, and 1.66, respectively).
Bleeding events were more frequent in PAD, although not 
significantly (14.3 vs 5.3%, p=ns).
Conclusions. The concomitant presence of PAD in patients 
presenting with an ACS identifies a subgroup of subjects at 
significantly increased CV risk. ACS patients with PAD tend to 
be older, to have more risk factors, and to have more frequently 
a previous history of CV events, and have a significantly worse 
outcome than ACS patients without PAD. Despite of this, they 
tend to be undertreated compared with patients without PAD. More 
aggressive antiplatelet treatment, a widening of statin use and tighter 
risk factor control should be adopted in ACS patients with PAD. 
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Figure. Means of blood cholesterol (A) or low-grade inflammation (B; measured by the INFLA-score) across 
combinations of Mediterranean diet (average-high) and statin use.  

A) B) P for interaction = 0.057P for interaction = 0.30
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PO011 
BIG DATA AND BIOBANKING: FROM THE 
MOLI-SANI PROJECT A NOVEL INSIGHT INTO 
CARDIOVASCULAR BIOMARKERS 
De Curtis A.(1), Costanzo S.(1), Di Castelnuovo A.(1), 
De Gaetano G.(1), Cerletti C.(1), Iacoviello L.(2), Donati M.B.(1)

(1)Department of Epidemiology and Prevention, IRCCS 
Neuromed, Pozzilli; (2)IRCCS Neuromed, Pozzilli and Insubria 
University, Varese 

Background. The Moli-sani project is a prospective, population-
based cohort study which has randomly recruited, from 2005 
to 2010, 24,325 adults (>35 years) from Molise municipalities 
to investigate genetic and environmental determinants of 
cardiovascular/neurodegenerative/cancer disorders.
Methods. Follow-up: incident events collected by linkage with 
regional hospital discharge records and death registries (2005-
2015); recall of the cohort: since 2017.
Special attention was given to life habits, with focus on 
Mediterranean diet, and to socio-economic conditions. Clinical 
chemistry and hematological parameters, anthropometric 
variables, blood pressure, electronic ECG and spirometry 
recordings were measured. All parameters have been taken 
in digital format and processed by systems of computerized 
analysis. A liquid nitrogen biobank (Moli-bank) of biological 
samples (over 700,000 specimens, 28 per each subject, including 
plasma, serum, buffy coat and urine) has been established with 
highly sophisticated systems for control, security, storage and 
redistribution of the samples. Moli-bank has already allowed 
collaborations with international and national Consortia (NCD, 
BiomarCaRE, EPICOR, HYPERCAN and others) for the 
identification and measurement of new biochemical, genetic 
and epigenetic biomarkers of cardiovascular risk.
Results. The parameters collected per each subject yield a huge 
number of variables: clinical history 2,100; family history 841; 
ECG 617; spirometry 153; biomarkers 592; dietary habits 1,600; 
follow-up 680; for a total variable number per subject of 6,583 
and grand total of 160,155,139. Among the latter, haemostasis/
cardiovascular biomarkers, such as D-Dimers1,2, Lipoprotein(a)3 
and troponin I4, have been studied in relation to hard end-points, 
such as cardiovascular, cancer or mortality risk or in relation 
to healthy lifestyles, such as the adhesion to the Mediterranean 
diet.
Conclusions.The Moli-Sani study, with its Moli-bank and 
database platform, offers a scaffold for a big data approach 
towards personalised health and medicine, through the 
measurement of a wide spectrum of cardiovascular biomarkers.
Reference
1. Di Castelnuovo et al. Haematologica 2013; 98: 1476
2. Di Castelnuovo et al. Haematologica 2017; 102: e61
3. Waldeyer et al. Eur Heart J 2017; 38: 2490
4. Blankenberg et al. Eur Heart J 2016; 37: 2428

PO012 
INTERACTION BETWEEN OBESITY AND TYPE2 
DIABETES (T2DM) IN INDUCING IN VIVO PLATELET 
ACTIVATION AND PLATELET HYPERREACTIVITY 
Guglielmini G.(1), Taschini F.(1), Pascucci C.(2), Falcinelli E.(1), 
Mezzasoma A.M.(1), Piselli E.(1), Perriello G.(2), Minuz P.(3), 
Fanelli C.(2), Gresele P.(1)

(1)Dept.of Medicine, Int. Cardiovasc. Med., University of 
Perugia, Perugia; (2)MISEM, University of Perugia, Perugia; 
(3)Dept. Int. Med., University of Verona, Verona 

Background. Diabetes and obesity are associated with an 
increase in cardiovascular mortality and morbidity due to 
enhanced arterial thrombotic events. In vivo platelet activation 
and platelet hyperreactivity have been shown in both T2DM 
and obesity, and are thought to be effectors of the enhanced 
cardiovascular events associated with these conditions. 
However, no study so far has assessed the interaction between 
T2DM and obesity in determining platelet hyperreactivity.
Methods. We studied 10 obese subjects without T2DM 
(BMI>30) (O), 10 non obese (BMI≤25) T2DM patients 
(DM), 10 obese (BMI≥30) T2DM (O-DM) patients and 10 
healthy controls (HS) (BMI≤25). Platelet adhesion under 
flow conditions (3,000 sec-1), light transmission aggregometry 
(LTA) by various agonists, platelet NO and ROS production by 
flow cytometry, VWF:RCo and urinary 11dehydro TxB2 were 
measured.
Results. Both DM and O subjects showed enhanced platelet 
adhesion to collagen compared to HS (surface coverage:18.9±1.7% 
and 21.2±12.1%, respectively, vs 14.7±2.2% in HS, p<0.005), which 
was further enhanced in O-DM (23.3±2.4%, p=0.0003 vs DM). 
Collagen (0.5µg/mL)-induced LTA was significantly enhanced in 
DM and O compared to HS (max ampl:53.4±4.7% and 57.9±21.1%, 
respectively, vs 9.3±13.6%, p<0.0001), but further increased in 
O-DM (69.4±7.1%, p<0.05 vs DM and O). ADP (2µM)-Induced 
LTA was significantly enhanced in both DM and O subjects (max 
ampl:44.2±16.0% and 57.6±15.8%, respectively, vs 18.3±8.6%, 
p<0.001), and further increased in O-DM (max ampl:72±11.6%, 
p<0.05 vs DM and O). Collagen (10µg/mL)-induced platelet NO 
production was reduced in DM and O patients compared to HS 
(FAU: 7.5±1 and 10.3±1.1, respectively, vs 13.1±2.2, p<0.05) 
and further decreased in O-DM (3.5±1.2, p<0.05 vs O and DM). 
Moreover, both DM and O patients showed increased collagen 
(10µg/mL)-induced platelet ROS production compared to HS 
(FAU: 3.2±0.6 and 4.9±1.7 vs 2.3±0.6, p<0.05), further enhanced in 
O-DM (FAU: 9.7±2.6, p<0.0019).
DM and O showed higher circulating vWF: RCo levels compared 
to HS (IU: 1.07±0.03 and 1.04±0.01, respectively, vs 0.93±0.03, 
p<0.005), and these were further enhanced in O-DM (IU: 1.2±0.04, 
p<0.0001 vs O). Finally, both DM and O patients showed higher 
urinary 11 dhTxB2 excretion compared to HS (ng/µmol Cr: 0.5±0.3 
and 0.9±0.1, respectively, vs 0.2±0.1, p<0.05), further enhanced in 
O-DM (ng/µmol Cr:1.04±0.09, p<0.001 vs T2DM).
Conclusions. Our data show that although both DM and 
O subjects show platelet hypereactivity and in vivo platelet 
activation compared to HS, the association of O with DM 
induces a further enhancement with greater platelet reactivity 
to stimuli and in vivo activation. This finding has a twofold 
implication: first, that the mechanisms generating platelet 
hyperreactivity in DM and O are possibly different, summing 
up when concomitantly present; second, that the association 
of DM and O is an ominous condition for platelet activation, 
probably requiring more aggressive antiplatelet strategies.

© SIM
TI S

erv
izi

 Srl

All rights reserved - For personal use only 
No other use without premission



s479
Blood Transfus 2018; 16 Suppl 4

XXV  National Congress of the Italian Society for Thrombosis and Haemostasis - SISET
Poster Sessions

PO013 
IMPACT OF CHRONIC RENAL FAILURE ON 
ISCHEMIC AND BLEEDING EVENTS AT ONE 
YEAR IN PATIENTS WITH ACUTE CORONARY 
SYNDROME (FROM THE MULTICENTER START 
ANTIPLATELET REGISTRY) 
Patti G.(1), Cavallari I.(1), Ricottini E.(1), Nenna A.(1), Calabrò P.(2), 
Gresele P.(3), Pengo V.(4), Pignatelli P.(5), Cirillo P.(6), 
Bisignani A.(7), Marcucci R.(8)

(1)Campus Biomedico, Roma; (2)Università della Campania, 
Napoli; (3)Università di Perugia, Perugia; (4)Università di 
Padova, Padova; (5)Università La Sapienza, Roma; 
(6)Università di Napoli, Napoli; (7)Università Cattolica, Roma; 
(8)Malattie Aterotrombotiche, Dip Medicina Sperimentale e 
Clinica, Università di Firenze, Firenze 

Background. Chronic renal failure (CRF) impairs 
prognosis in patients with acute coronary syndromes 
(ACS); the differential impact of CRF on ischemic 
and bleeding events in the setting of ACS is unclear. 
We explored the predictive role of CRF, identified by 
different equations for the glomerular filtration rate 
estimation, on the occurrence of the composite endpoint, 
including both ischemic cardiovascular and major 
bleeding (MACBE) at one year, and its components. 
Methods. We accessed individual patients data from 
718 participants in the prospective, multicenter, START 
ANTIPLATELET registry, performed on patients with ACS. 
The ability to predict the risk of MACBE was modest and similar 
for Cockcroft-Gault, MDRD and CKD-EPI equations (Area 
under the curves: 0.55, 95% CI 0.47-0.63; 0.53, 95% CI 0.45-
0.61; 0.54, 95% CI 0.46-0.62; respectively, overall p=0.63). 
Results. The incidence of MACBE in patients with CRF was 
12.6 vs 7.4 per 100 patients/year in those with preserved renal 
function (adjusted OR 1.80, 1.02-3.20, p=0.045); the absolute 
excess in events rate due to CRF was higher for ischemic 
events (3.5%) than for major bleeding (2.6%). The increased 
occurrence of MACBE was even higher in patients with CRF 
and concomitant anemia (OR 2.16) and in patients with severe 
CRF (OR 2.78). 
Conclusions. In conclusion, our study indicates that, among 
patients with ACS, CRF impairs the clinical outcome at one 
year, especially when severe and when is concomitant with 
anemia. CRF is associated with higher absolute increase of 
ischemic events than major bleeding.

PO014 
FIBRINOLYSIS AND MORTALITY IN HEART 
FAILURE PATIENTS 
Cellai A.P.(1), Ciuti G.(1), Maggini N.(1), Camilleri E.(2), 
Martini A.(1), Galora S.(2), Alessandrello Liotta A.(1), 
Bandinelli B.(2), Moggi Pignone A.(2), Marcucci R.(3), Gori A.M.(2)

(1)AOU Careggi, Firenze; (2)Università di Firenze, Firenze; 
(3)Malattie Aterotrombotiche, Dip Medicina Sperimentale e 
Clinica, Università di Firenze, Firenze 

Background. Scarce data are availbale on the possible 
prognostic role of fibrinolysis in aptients with heart failure. 
This study was designed to evaluate markers of fibrinolysis to 
test the hypothesis that a reduced fibrinolysis is related to the 
presence, severity and prognosis of heart failure. 
Methods. In 120 subjects with New York Heart Association 
(NYHA) functional class II-IV HF, the circulating levels of 
plasminogen activator-1(PAI-1), soluble thrombomodulin (sTM) 
were assessed by using commercial immunoenzymatic assays 
(Omnikine, Assay Biotechnology). The lysis of a tissue factor-
induced clot by exogenous t-PA was studied by monitoring 
changes in turbidity during clot formation and subsequent lysis.
Results. During a median follow-up of 12 months, 39 patients 
(32.5%) died and 23 (19.2%) were hospitalized because of 
worsening of HF. 
Soluble-TM levels were significantly (p<0.005) higher in 
patients who died (7.7 [5.5-12.7] ng/mL) than in survivors 
(5.9 [3.7-8.8] ng/mL), but not with rehospitalization (yes: 3.7 
[2.6-5.1) ng/mL vs no: 5.1 [3.0-7.1] ng/mL n.s.). PAI-1 levels 
were slightly but not significantly higher in dead patients (5.5 
[3.0-10.8] ng/mL) than in survivors (4.0 [2.8-6.9] ng/mL). 
In these patients increasing CLT values were significantly 
associated with mortality (71 [61-82] min vs 61 [54-69] min, 
p<0.005), but not with the occurrence of rehospitalization 
during the 12-months follow-up.
At multivariate regression analysis after adjustment for 
other known HF prognostic factors (age, gender, traditional 
cardiovascular risk factors, NYHA class, systolic left 
ventricular function, renal failure, haemoglobin, serum sodium) 
sTM levels and CLT values in the 3rd tertile of their distributions 
were significanrt and idependent predictors of mortality (sTM: 
OR=2.23 [1.14-4.36], p=0.022; CLT:OR=2.07 [1.08-3.97], 
p=0.029).
Conclusions. Markers of fibrinolysis and endothelial 
dysfunction, as assessed by CLT and TM, are associated with 
an increased mortality risk in HF.© SIM
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SESSION 3
Haemostasis, inflammation and vascular biology

PO015 
INVESTIGATING THE RELATION BETWEEN 
MENTAL HEALTH AND LOW GRADE 
INFLAMMATION 
Gialluisi A.(1), Bonaccio M.(1), Di Castelnuovo A.(1), 
Costanzo S.(1), De Curtis A.(1), Cerletti C.(1), Sarchiapone M.(2), 
Donati M.B.(1), De Gaetano G.(1), Iacoviello L.(3)

(1)Dipartimento di Epidemiologia e Prevenzione, IRCCS 
Neuromed, Pozzilli; (2)Istituto Nazionale per la Promozione 
della Salute delle Popolazioni Migranti e per il Contrasto delle 
Malattie della Povertà; Università del Molise, Campobasso; 
(3)Dipartimento di Epidemiologia e Prevenzione, IRCCS 
Neuromed, Pozzilli; Università dell'Insubria, Varese 

Background. Depression is one of the most prevalent and 
disabling mood disorders in the general population and 
several mechanisms have been proposed at its basis, including 
inflammation. However, due to the contrasting results 
produced for many biomarkers and to the limited availability of 
longitudinal data, the relation between low grade inflammation 
and mental health still needs to be clarified.
Methods. We investigated three scales related to depression 
risk and mental health, testing resilience (CD-RISC), 
depression symptoms (adapted version of PHQ9 over 8 items, 
hereafter called PHQ8) and mental quality of life (SF36 mental 
component score) in the Moli-Sani study, a large prospective 
cohort recruited from the general population in the Molise 
region (N=16,659; age ≥35 years; 48% men).
We carried out stepwise generalized linear models to test the 
association between each psychometric scale and INFLA-score, 
an index of low grade inflammation based on four biomarkers, 
namely serum C-reactive protein levels (CRP), platelets count 
(Plt), white blood cells count (WBC) and granulocyte-to-
lymphocyte ratio (GLR). Five different models were run, namely 
1) an univariate regression (INFLA-score ~ psychometric scale); 
and multivariable regressions including 2) socio-demographic 
covariates (age, sex and educational attainment); 3) socio-
demographic and health condition covariates (hypertension, 
diabetes, cardiovascular disease, cancer, liver disease and blood 
disease); 4) socio-demographic and lifestyle covariates or their 
proxies (smoking, physical activity, BMI, waist-to-hip ratio, 
Mediterranean Diet score, daily energy and alcohol intakes); 
and 5) all the above mentioned covariates together (full model).
Results. We observed significant univariate associations of 
INFLA-score with PHQ8 (standardized β=0.032, p=1×10-4) 
and SF36 (β=−0.026, p=8×10-4), even after adjusting for socio-
demographic and health covariates. However, the association 
disappeared when lifestyle covariates were included in the model. 
No significant associations were observed with CD-RISC.
A similar trend was observed for the single component 
biomarkers of the INFLA-score, with the exception of GLR, 
which showed significant associations even in the full model 
regression, with PHQ8 (β=0.006, p=5.2×10-3) and SF36 
(β=−0.003, p<10-4).
Conclusions. These data suggest that mental health is associated 
with systemic low grade inflammation levels, a relation largely 
explained by lifestyle factors. However, the association with a 

specific biomarker such as GLR is independent and might be 
explained by genetic factors. Further analyses are warranted to 
investigate this hypothesis.

PO016 
CIRCULATING MICROVESISCLES TREND IN 
PATIENTS WITH HCV-RELATED LIVER CIRRHOSIS 
WHO UNDERWENT DIRECT-ACTING ANTIVIRAL 
THERAPY 
Campello E.(1), Radu C.M.(1), Zanetto A.(2), Spiezia L.(1), 
Bulato C.(1), Shalaby S.(2), Senzolo M.(2), Burra P.(2), Russo F.P.(2), 
Simioni P.(1)

(1)Unità di Malattie Trombotiche ed Emorragiche, 
Dipartimento di Medicina, Università di Padova, Padova;
(2)Unità di Trapianto Multiviscerale, Dipartimento di Scienze 
Chirurgiche, Oncologiche e Gastroenterologiche, Università 
di Padova, Padova 

Background. Microvesicles (MVs) are cellular mediators 
released by activated cells in response to several stimuli. The 
recent introduction of direct-acting antiviral agents (DAAs) has 
dramatically changed the management of hepatitis C (HCV) 
infection. Notably, sustained virological response (SVR) has 
been linked to favorable outcomes such as regression of fibrosis 
and amelioration of liver synthesis. MVs are considered the 
"circulanting mirror" of their parental cells, thus the regression 
of the hepatic fibrosis and inflammation may change the plasma 
MVs profile. We longitudinally evaluated the effect of DAAs 
treatment on MVs profile in HCV cirrhotic patients.
Methods. Pro- and anticoagulant factors levels, thrombin 
generation and circulating MVs were measured in patients 
with HCV-related cirrhosis at baseline, end of therapy (EOT), 
at 12 and 24 weeks (W) after EOT. MVs were measured by 
new generation flow-citometry (CytoFLEX, Beckman Coulter). 
Subtypes of MVs measured included: total MVs measured by 
the phospholipid marker calcein, Endothelial-MVs measured 
by double positivity to CD62E and calcein, Platelet-MVs by 
double positivity to CD61 and calcein, and versican+MVs by 
double positivity to VCAN and calcein. Versican core protein 
(VCAN) is an extracellular matrix component known to interact 
with hyaluronan and has been proposed as a non-invasive 
indirect biomarker for liver fibrosis.
Results. Fifty-eight patients were enrolled (86% Child's A). 
SVR was 100%. Two (3.4%) patients developed portal veins 
thrombosis during the follow-up. Levels of total MVs slightly 
increased at EOT compared to baseline (258 [161-443] vs 422 
[333-612] MVs/uL, p ns) and slightly decrease at 12W (385 
[250-613] MVs/uL, p ns) and 24W (320 [226-371] MVs/uL, p 
ns). Endothelial MVs slightly increased at EOT (175 [103-275] 
vs 253 [193-362] MVs/uL, p ns) to decrease to 189 [87-252] 
MV/uL (p ns) at 12W and 98 [75-149] MVs/uL, p=0.005) at 
24W. Interestingly, VCAN+MVs/uL significantly decreased at 
EOT (9 [5-15] vs 7 [4-10], p 0.019), at 12W (6 [4-9 MVs/uL] 
p 0.035) and 24W (6 [4-10] MVs/uL, p 0.03). Finally, platelet-
MVs significantly increased at EOT (112 [74-179] vs 178 [124-
205] MVs/uL, p 0.0019) and decreased to baseline levels at 12 
and 24W (78 [44-135] and 88 [74-153] MVs/uL), respectively).
Conclusions. Globally, we found that the trend of circulating 
MVs increased soon after DAAs treatment in HCV-related 
cirrhosis. Particularly, platelet-MVs significantly increased 
after the treatment. On the contrary, VCAN+MVs longitudinally 
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decreased after the therapy to 24W. Endothelial-MVs slightly 
increased after the therapy, but significantly decreased at 24W 
compared to baseline. This study showed a sort of cellular 
activation occurring soon after the antiviral therapy for HCV, 
however, cellular proliferation was significantly reverted 24W 
after the therapy. VCAN+MVs may be considered an early 
marker for the reversal of the fibrotic process in HCV-related 
cirrhosis. 

PO017 
PROGNOSTIC VALUE OF SEPSIS-INDUCED 
COAGULATION ABNORMALITIES: 
AN EARLY ASSESSMENT IN THE EMERGENCY 
DEPARTMENT 
Gori A.M.(1), Innocenti F.(2), Galora S.(1), Cellai A.P.(1), 
Liotta A.A.(1), Giusti B.(1), Marcucci R.(1), Pini R.(2)

(1)Dept of Experimental and Clinical Medicine, Florence; 
(2)High-Dependency Unit, Dept of Experimental and Clinical 
Medicine, Florence 

Background. Coagulation abnormalities are frequent in patients 
with sepsis and coagulation activation contributes to multiple 
organ failure as a result of microvascular thrombosis. Several 
papers reported an increased mortality rate in patients with a 
more pronounced coagulation dysfunction in the early days of 
their ICU course, but few data exist about the prognostic role of 
abnormal coagulation parameters measured in the first 24 hours 
after Emergency Department admission. Aims: to evaluate if the 
measurement of parameters of increased coagulation activation 
at ED admission could add prognostic information to the routine 
assessment of septic patients based on indices of hypoperfusion 
and parameters of organ failure.
Methods. This report utilized a portion of the data collected in a 
prospective study, with the aim to identify reliable biomarkers for 
an early sepsis diagnosis. In the period November 2011-December 
2016, we enrolled 268 patients, admitted to our High-Dependency 
Unit from the ED with a diagnosis of severe sepsis/septic shock. 
Study-related blood samplings were performed at ED-HDU 
admission (T0), after 6 hours (T6) and 24 hours (T24): D-dimer 
(DD), thrombin-antithrombin complex (TAT) and prothrombin 
fragment F1+2 (F1+2) levels were analyzed. The primary end-
points were day-7 and in-hospital mortality.
Results. Day-7 mortality rate was 16%. DD (T0: 
4,661±4,562 µg/mL vs 3,190±7,188 µg/mL, p=0.001; T6: 
4,498±4,931 µg/mL vs 2,822±5,623 µg/mL, p=0.003; T24 
2,905±2,823 µg/mL vs 2,465±4,988 µg/mL, p=0.08) and TAT 
levels (T0 29±45 vs 22±83; T6 21±22 vs 15±35; T24 16±19 vs 
13±30, all p<0.05) were higher among non-survivors compared 
with survivors. We defined an abnormal coagulation activation 
(COAG+) as Ddimer>1300 µg/mL and TAT>7 ng/mL (median 
value in our study group). At T0 and T6 COAG+ patients had 
higher SOFA score (T0: 5.8±2.9 vs 4.9±2.4, p=0.020, T6: 
7.4±3.3 vs 5.6±2.5, p=<0.001) and lactate level (T0: 3.8±4.1 
vs 2.3±2.0, p=0.001; T6: 3.3±3.7 vs 1.7±1.2, p=0.002). At T0, 
COAG+ patients showed a higher day-7 mortality rate (HR 
2.50; 95% CI 1.15-5.45, p=0.021), even after adjustment for 
SOFA score and lactate level.
Conclusions. Presence of abnormal coagulation activation at 
ED admission yielded an independent prognostic association 
with an increased short-term mortality rate. 

PO018 
MULTIPLE VENOUS THROMBOSES AND IMMUNE 
THROMBOCYTOPENIA DUE TO CONCOMITANT 
CYTOMEGALOVIRUS AND EPSTEIN-BARR VIRUS 
INFECTION: A MANAGEMENT CHALLENGE
Sartori M.T.(1), Omenetto E.(1), Bertomoro A.(1), Senzolo M.(2), 
Randi M.L.(1), Di Pasquale I.(1), Boscaro F.(1), Bogoni G.(1), 
Fabris F.(1)

(1)Clinical Medicine I, Department of Medicine, University 
Hospital of Padua, Padua; (2)Multivisceral Transplant Unit, 
University Hospital of Padua, Padua 

Background. Acute cytomegalovirus (CMV) and Epstein-
Barr virus (EBV) infection may be asymptomatic or associated 
with mild and self-limiting symptoms; less frequently, they 
may present with systemic disease, and may cause immune 
thrombocytopenia (IT). Serious thrombotic complications due to 
CMV infection in immunocompromised and immunocompetent 
patients are increasingly recognized. We report a case of an 
immunocompetent man with acute CMV and EBV infections, 
who presented a massive splanchnic veins thrombosis, splenic 
infarction and IT.
Case report. A previously healthy 50 year-old man was 
admitted for intermittent episodes of abdominal pain, 
diarrhea, vomit, fever (38 °C), petechiae and bruising; severe 
thrombocytopenia (15×109/L), and D-dimer levels increase 
(39,675 ug/L) were evident. A venous ultrasound revealed a 
distal venous thrombosis of the left leg, whereas a pulmonary-
CT scan excluded pulmonary embolism; an abdominal CT scan 
demonstrated the presence of ascites, massive thrombosis of 
the portal vein and of its intrahepatic branches, thrombosis of 
the upper mesenteric vein and of the splenic vein with massive 
splenic infarction. A subsequent mesenteric infarct with 
haemorrhagic shock (Hb 55 g/L) was managed with platelets 
and red blood cells transfusion; surgery was excluded. The 
IT with anti-platelets antibodies was treated with high-dose 
iv. immunoglobulins and steroid therapy. For the thrombotic 
manifestations escalating doses of enoxaparin were given 
according to platelet count, and switched to warfarin only when 
platelets count was stably above 50×109/L. No further bleeding 
complications were seen. Extensive investigation only showed 
an acute CMV infection (DNA 1,000 copies/mL) treated with 
valaciclovir, and an EBV infection (DNA 5,389 copies/mL). No 
other thrombotic risk factors were found, including congenital 
thrombophilia, antiphospholipid antibodies, autoimmune 
diseases, hematological and solid neoplasms, pre-existing 
liver disease. During the follow-up, steroids were tapered until 
suspension, and platelets count remained within the normal 
range. A complete recanalization of the splanchnic veins was 
confirmed by CT scan after 6 months of anticoagulant therapy.
Conclusions. In the present case, acute CMV and EBV infections 
appeared as a trigger of a severe haemostatic imbalance, 
consisting in both IT and multiple venous thromboses; as a 
consequence, therapeutic choices for the haemorrhagic and 
thrombotic disorders were a challenge. While both viruses may 
cause IT, only CMV seems to be involved in the pathogenesis of 
venous thrombosis through inflammatory response, endothelial 
damage, and alteration of the coagulation system.
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PO019 
NEW INSIGHTS INTO THE MOLECULAR 
BASIS OF THROMBOSIS IN SYSTEMIC LUPUS 
ERYTHEMATOSUS: EFFECT OF BELIMUMAB 
TREATMENT ON OXIDATION-INDUCED 
FIBRINOGEN ALTERATIONS 
Becatti M.(1), Mannucci A.(1), Argento F.(1), Barygina V.(1), 
Emmi G.(2), Silvestri E.(2), Di Scala G.(2), Prisco D.(2), 
Taddei N.(1), Fiorillo C.(1)

(1)Dipartimento di Scienze Biomediche Sperimentali e Cliniche 
"Mario Serio", Università degli Studi di Firenze, Firenze; 
(2)Dipartimento di Medicina Sperimentale e Clinica, Università 
degli Studi di Firenze, Firenze 

Background. Systemic lupus erythematosus (SLE), a not 
completely understood multiorgan autoimmune disease, 
is mediated primarily by the production of autoantibodies 
directed against nuclear self-antigens and by circulating 
immune complexes. Endothelial damage, inflammation, and 
hypercoagulability are common clinical characteristics of SLE 
patients. Arterial and/or venous thrombosis is a well-known 
clinical entity in SLE, with a prevalence >10%. This prevalence 
may even exceed 50% in high-risk patients. Therefore, it is now 
well recognized that SLE carries a significant cardiovascular 
risk independently of traditional atherosclerotic risk factors. 
Interestingly, signs of oxidative stress and circulating neutrophil 
hyperactivation have been associated to altered coagulation in 
SLE patients.
Chronic inflammation is a well-known risk factor for the 
development of thrombosis. However, the pathogenesis of LES-
related thrombosis is still unclear.
B lymphocytes display an important pathogenetic role in SLE, 
and particularly BlyS, a molecule which promotes survival and 
proliferation of B cells. Serological levels of BlyS are associated 
to SLE activity, and Belimumab (a drug able to bind soluble 
Blys) is currently used for SLE. Interestingly, recently it has been 
suggested that B cells could have a role also in the pathogenesis 
of atherosclerosis. Recently we have demonstrated, in SLE 
patients, that specific amino acidic residues oxidation can alter 
fibrinogen function, leading to altered fibrinogen clotting ability 
and reduced fibrin susceptibility to plasmin-induced lysis.
In order to investigate the mechanisms of inflammation-induced 
thrombosis, we investigated the role of oxidative stress-induced 
fibrinogen alterations in eighteen SLE patients before and after 
3 months of Belimumab treatment.
Methods. We included 18 patients with a diagnosis of SLE 
according to SLICC criteria and with an active disease. We 
collected blood samples before the first infusion of Belimumab 
and after three months of treatment. Plasma oxidative stress, 
total antioxidant capacity, leukocyte ROS production, and 
plasmin-induced fibrinolysis of fibrinogen were estimated.
Results. After Belimumab treatment, we found a significant 
reduction in plasma oxidative stress markers and leukocyte 
ROS production. Interestingly, these findings were associated 
to a reduction in fibrinogen oxidation and reduced fibrin 
susceptibility to plasmin-induced lysis.
Conclusions. These data show that Belimumab is able to 
significantly reduce oxidative stress and fibrin susceptibility 
to plasmin-induced lysis in SLE patients, suggesting a central 
role of B cells in the pathogenesis of atherothrombotic events. 
Moreover, these findings suggest that Belimumab could be 
useful for preventing cardiovascular risk in SLE patients.

PO020 
IS THERE AN ANTIINFLAMMATORY EFFECT 
OF DIRECT ORAL ANTICOAGULANTS? 
Marcucci R.(1), Camilleri E.(2), Poli D.(3), Mannini L.(3), 
Giusti B.(2), Cellai A.P.(3), Alessandrello Liotta A.(3), Sereni A.(2), 
De Cario R.(2), Kura A.(2), Volta A.(2), Sticchi E.(2), Gori A.M.(2)

(1)Malattie Aterotrombotiche, Dip Medicina Sperimentale 
e Clinica, Università di Firenze, Firenze; (2)Università di 
Firenze, Firenze; (3)AOU Careggi, Firenze 

Background. Although directly targeting factor Xa or thrombin 
(DOACs) for effective anticoagulation is now well established, 
evidence has emerged suggesting that factor Xa and thrombin 
are involved in other physiological and pathophysiological 
cellular processes, including inflammation and atherosclerotic 
plaque stabilisation.
Purpose. To evaluate the possible effect of DOACs on 
inflammatory and metalloproteinase molecules
Methods. Fifty-four patients with non-valvular atrial fibrillation 
were included in the study. Sixteen patients were prescribed 
dabigatran, twenty rivaroxaban and eighteen apixaban. 
Inflammatory markers (IL-6, IL-8, IL-1RA, IL-10, TNF-alpha, 
VEGF-alpha, ICAM-1 and VCAM-1) and metalloproteinases 
(MMP-1, MMP-2, MMP-3, MMP-7, MMP-8, MMP-9, and 
MMP-10) were measured 1 month and 6 months after the 
initiation of DOACs. Biomarkers were assessed by using the 
Bio-plex suspension array system. 
Results. Mean age was 73±15 years, 40.7% (22) were women 
and the mean CHADS2 score was 2.65±1.2. Among the 
inflammatory markers, IL-10, TNF-alpha, VCAM-1 and VEGF 
levels were significantly (p<0.05) higher at T2 than at T1 (IL-10, 
T1:0.3 [0.2-10.2] pg/mL, T2:5.0 [0.3-11.7] pg/mL; TNF-alpha, 
T1:1.1 [0.1-2.5] pg/mL, T2:1.6 [0.7-3.2]; VCAM-1, T1:687 
[487-921] pg/mL, T2:769 [652-1,003] pg/mL; VEGF, T1: 7.7 
[3.3-18.9] pg/mL, T2:16.2 [10.5-21.2] pg/mL). As concerns 
pro-/anti-inflammatory ratios, 6 month after the initiation of 
DOACs (T2) IL-6/IL-10, IL-8/IL-10 ratios were significantly 
lower (p<0.01) than those found at T1 (IL-6/IL-10: T2=0.4 
[0.1-3.5] pg/mL vs T1=3.5 [0.2-8.8] pg/mL; IL-8/IL-10: T2=0.9 
[0.4-3.0] pg/mL vs T1=8.7 [0.5-18.3] pg/mL). At T2 we found 
significantly (p<0.05) higher levels of MMP-7 and MMP-10 
(MMP-7: 2.2 [1.3-2.8] ng/mL; MMP-10: 0.6 [0.5-0.8] ng/mL) 
than those found at T1 (MMP-7: 1.6 [1.0-2.6] ng/mL; MMP-10: 
0.5 [0.3-0.6] ng/mL; p<0.05). As concerns the others MMPs, no 
significant differences were observed between T2 and T1 levels. 
No significant correlations inflammatory, metalloproteinases 
molecules and DOACs plasma concentrations were also found.
Conclusions. Treatment with direct oral anticoagulants is 
associated with variations in systemic inflammation markers, 
and in metalloproteinases levels, suggesting that, beyond the 
well known anticoagulant activities, DOACs might modulate 
also the inflammatory and vascular remodeling processes 
and that thrombin and factor Xa appear to be involved in 
the pathophysiological mechanisms of non-valvular atrial 
fibrillation.
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PO021 
STENOSIS OF THE RENAL ARTERY 
IN A PATIENT WITH AUTOIMMUNE 
HEPARIN-INDUCED THROMBOCYTOPENIA: 
SUCCESSFUL MULTIDISCIPLINARY ANGIOPLASTY 
WITH STENTING 
Beretta A.(1), De Micheli V.(2), Del Vecchio L.(3), Vigano' S.M.(3), 
Faccioli P.(4), Cappello A.(4), Ferrari S.(5), Erba N.(6), 
Pontoriero G.(4)

(1)Medicina, Medicina, Ospedale Valduce, Como; 
(2)SS Emostasi e Trombosi, Medicina Generale, ASST Lecco, 
Lecco; (3)Nefrologia e Dialisi, Ospedale A Manzoni, ASST 
Lecco; (4)Radiologia, Ospedale A Manzoni, Lecco; (5)Chirugia 
Vascolare, Ospedale A Manzoni, Lecco; (6)Unità di Emostasi e 
Trombosi, Divisione di Medicina, Ospedale A Manzoni, Lecco 

Background. Autoimmune heparin-induced thrombocytopenia 
(aHIT) is a rare disorder due to anti-platelet factor 4 (PF4)-
polyanion antibodies occuring even in the absence of heparin. It is 
characterised by thromboses in the venous and arterial vessels.
Case report. In 1998 (29 years old) the patient developed deep 
venous thrombosis during pregnancy and was treated with heparin, 
followed by shock, thrombocytopenia and new thrombosis.
The next year during the second pregnancy, she received low-
molecular weight heparin: allergic reaction, thrombocytopenia 
and deep vein thrombosis with pulmonary embolisation occurred. 
Specific anti PF4 antibodies were detected.
In 2,203 heterozygous for two mutations of the MTHFR gene 
not in association with hyperhomocysteinemia were found. Over 
the years, anti-phospholipid antibodies had been found positive 
transiently at low titre. In 2005 and 2013 superficial thrombosis of 
the saphenous vein during warfarin.
In April 2017 spontaneous bleeding of the left adrenal gland; 
haemodynamically-significant stenosis of the right renal artery was 
also detected. Because of hypertension, multi-drug antihypertensive 
therapy was started. In July 2017, a complete occlusion of the right 
internal carotid was detected; aspirin was added. In 2017-2018 anti 
PF4 antibodies were confirmed positive by ELISA and functional 
method. The antiphospholipid panel was negative.
Given to progressive worsening of the stenosis of the right renal 
artery, a multispecialistic meeting was organised to discuss the 
pro and contra of performing angioplasty and stenting. Saving 
the kidney in the perspective of the risk of contralateral stenosis 
was weighed against the high bleeding and thrombotic risk and 
the difficult handling of anticoagulation. In February 2018 she 
underwent successful angioplasty and stenting of the right renal 
artery. Blood pressure returned to normal values without any drug.
Three days before she was shifted from warfarin to fondaparinux; 
during the procedure and the next 12 hours she was maintained with 
Bivalirudine and then shifted again to fondaparinux. Acetil salicylic 
acid was not discontinued. After 10 days, a pseudoaneurism of the 
right femoral artery was detected (site of artery catheterisation); it 
was successful closed after mechanical compression and reverse of 
anticoagulation. After three months, the stent is fully patent and the 
patient is still normotensive. She is receiving combined treatment 
with warfarin and acetil salicylic acid.
Conclusions. This is a rare case of aHIT persisting from 20 
years after initial exposure to heparin. A multi-specialistic 
approach made possible successful angioplasty and stenting 
of the right renal artery. Intravenous administration of high-
dose immunoglobulins is under evaluation to prevent future 
thromboses.

PO022 
PCSK9: A ROLE IN THE PROGNOSTIC 
STRATIFICATION OF SEPTIC PATIENTS? 
Gori A.M.(1), Innocenti F.(2), Sereni A.(3), Murri A.(3), Sticchi E.(3), 
Giusti B.(3), Marcucci R.(3), Pini R.(2)

(1)Dept, Exp. and Clinical Medicine, Univ. of Florence, 
Florence; (2)High-Dependency Unit, Dept of Exp. and Clinical 
Medicine, Careggi Hospital, Florence; (3)Dept. Exp. and 
Clinical Medicine, Univ. of Florence, Florence 

Background. PCSK9 plays a critical role in regulating circulating 
cholesterol levels, through the reduction of the membrane-
associated LDL receptor. In experimental models plasma PCSK9 
levels were increased in sepsis. At normal levels, PCSK9 has no 
influence upon hepatocyte bacterial endotoxin clearance, but as 
levels rise, there is a progressive inhibition of clearance. It has 
been shown that decreased PCSK9 function increases survival of 
septic patients. Aim of the study was to assess prognostic value of 
early assessment of PCSK9 levels in septic patients.
Methods. 263 patients were enrolled in a prospective analysis 
aiming to find reliable biomarkers for early sepsis diagnosis. 
Patients admitted to High-Dependency Unit of Emergency 
Department with diagnosis of severe sepsis/septic shock were 
eligible. We evaluated vital signs and laboratory data at admission 
(T0), at 6 hours (T6) and after 24 hours (T24); Sequential Organ 
Failure Assessment (SOFA score) was calculated at T0,T6 and 
T24. Primary end-points were 7- and 28-day mortality.
Results. Mean age of the study population was 74±14 years, 
58% male gender; mean SOFA score at admission was 5.3±2.7. 
The most frequent infection source was respiratory (45%). Day-
28 mortality was 25%. PCSK9 normal values are lower than 
250 ng/mL. In septic patients, at every evaluation point, PCSK9 
level was significantly higher than normal values reported in 
previous studies (T0 661±405ng/mL, T6 687±417ng/mL, T24 
718±430ng/mL). There was no significant difference between 
patients with Gram+ or Gram- infection (T0: 641±493 vs 701±406 
ng/mL; T6: 652±433 vs 769±389 ng/mL; T24: 690±397 vs 
811±501 ng/mL, all p=NS). Only at T0 non-survivors by day-
28 showed a significantly lower level than survivors (549±437 
vs 696±390 ng/mL, p=0.016); all other evaluations were 
comparable regardless of the outcome, both considering day-7 
and day-28 mortality rate. An Analysis for Repeated Measures 
between T0 and T24 levels did not show any significantly 
different trend between day-7 (T0: 668±389 vs 623±492; T24: 
702±388 vs 843±669 ng/mL) and day-28 (T0: 696±390 vs 
549±437; T24: 718±392 vs 719±553 ng/mL) survivors and non-
survivors (all p=NS). There was no correlation between SOFA 
score values and PCSK9 levels at all evaluation (non-parametric 
correlations: all p=NS). We divided the study populations in 
two subgroups according to the level of T0 SOFA score (≤and 
>5): PCSK9 levels were comparable regardless the severity of 
sepsis-induced organ damage (T0: 696±381 vs 614±444; T6: 
716±417 vs 631±421; T24: 709±413 vs 716±470 ng/mL, all 
p=NS). Finally we compared PCSK9 levels in patients with T0 
lactate level ≤ and >2: even in this analysis we did not find any 
significant difference (T0: 672±485 vs 642±365; T6: 689±449 
vs 664±373; T24: 711±392 vs 698±452 ng/mL, all p=NS).
Conclusions. PCSK9 levels were significantly increased in 
septic patients. However, the levels did not show any significant 
association with indexes of hypoperfusion and with the severity 
of organ damage, as well as with the short- and medium-term 
mortality rate.
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PO023 
PENTRAXIN3 AND THROMBIN GENERATION 
LEVELS IN WOMEN UNDERGOING ARTIFICIAL 
REPRODUCTIVE TECHNIQUES 
Quaglia I.(1), Banfi E.(1), Ferrazzi P.(1), Librè L.(1), Morenghi E.(2), 
Garlanda C.(3), Bottazzi B.(4), Leone R.(4), Lodigiani C.(1)

(1)Thrombosis and Haemorragic Diseases Center, 
Cardiovascular Department, Humanitas Research Hospital, 
Rozzano; (2)Biostatistics Unit, Humanitas Research Hospital 
and Humanitas University, Rozzano; (3)Humanitas Research 
Hospital and Humanitas University, Rozzano; (4)Laboratory 
of Research in Immunology and Inflammation, Humanitas 
Research Hospital, Rozzano 

Background. Many molecular mechanisms could be potential 
biomarkers for successful artificial reproductive techniques 
(ART). Some factors, such as Pentraxin 3 (PTX3), Thrombin 
Generation (TG) and fibrinogen (FG) have been described and 
investigated as possible regulators of inflammation and markers 
of hypercoagulability. We evaluated PTX3, TG and FG in 
infertile women undergoing ART.
Methods. We investigated 271 women undergoing ART cycle 
receiving parnaparin (LMWH) or not, in the attempt to improve 
the outcomes, for the whole ART cycle. PTX3, TG (velocity, 
peak, endogenous thrombin potential-ETP) and fibrinogen were 
measured before the beginning of the stimulation phase, on 
the day of embryo transfer and of beta-HCG exam and during 
the pregnancy every 12 weeks until delivery or the end of 
pregnancy.
Results. In our study PTX3 and TG mean values, measured 
before hormonal stimulation phase, appear to be significantly 
higher than the ones detected in an age matched control 
population of fertile women (p<0.0001 and p=0.0178 
respectively). PTX3 values are not different in women with 
pregnancy respect to women with implantation failure (p=0.72); 
PTX3 values increase during the pregnancy, particularly in the 
third trimester (p=0.0003), while no differences are documented 
between women on LMWH and not. TG mean values (velocity, 
peak and ETP) also increase during the pregnancy, and in 
particular are higher in women in LMWH group (p<0.0001 
for all the investigated parameters). No significant correlations 
are detected between PTX3 and TG values before and during 
the pregnancy (with a maximum value of r=0.4, in week 24 
between PTX 3 and TG velocity). FG mean values measured 
before ART procedure are not different than in an age matched 
control population, but appear being higher in women with 
implantation failure (p=0.039). FG increased significantly 
throughout pregnancy (p<0.001).
Conclusions. in our study PTX3 and TG resulted significantly 
higher in infertile than in fertile women but they didn't appear to 
correlate with the ART outcomes despite both increased during 
the pregnancy, while FG that is not different before stimulation 
phase in infertile vs fertile women , but also increased during 
pregnancy, resulted significantly higher in women with 
implantation failure, so it could be the only biomarker of an 
unsuccessful ART.

PO024 
MEDITERRANEAN, BUT NOT 
LACTO-OVO-VEGETARIAN, DIET POSITIVELY 
INFLUENCE CIRCULATING PROGENITOR CELLS 
FOR CARDIOVASCULAR PREVENTION: 
THE CARDIVEG STUDY 
Cesari F.(1), Dinu M.(2), Pagliai G.(2), Rogolino A.(1), Giusti B.(3), 
Gori A.M.(4), Casini A.(5), Marcucci R.(6), Sofi F.(5)

(1)Central Laboratory, Careggi University Hospital, Florence; 
(2)Department of Experimental and Clinical Medicine, 
University of Florence, Florence; (3)Unit of Atherothrombotic 
Diseases, Department of Experimental and Clinical Medicine, 
University of Florence, Florence; (4)Unit of Atherothrombotic 
Diseases, Department of Experimental and Clinical Medicine, 
University of Florence, Florence; (5)Unit of Clinical Nutrition, 
Careggi University Hospital, Department of Experimental 
and Clinical Medicine, University of Florence; (6)Unit of 
Atherothrombotic Diseases, Careggi University Hospital, 
Department of Experimental and Clinical Medicine, University 
of Florence, Florence 

Background. To evaluate the possible association between 
dietary habits and progenitor cells using data obtained from a 
randomized crossover trial using two different diets, lacto-ovo-
vegetarian (VD) and Mediterranean (MD), the CARDIVEG 
study.
Methods. Eighty clinically healthy subjects with a low-to-
moderate cardiovascular risk profile (61 F; 19 M; mean age: 
50.7±11.6 years) were randomly assigned to isocaloric VD and 
MD diets lasting three months each, and then crossed.
Results. The two diets showed no effects on EPCs and 
CECs but opposite effects on CPCs. In fact, VD determined 
significant (p<0.05) and negative changes on CPCs, with an 
average geometric variation of -130 cells/106 events for CD34+, 
-80 cells/106 events for CD133+, and -84 cells/106 events for 
CD34+/CD133+ while MD determined significant (p<0.05) 
and positive changes for CD34+ levels, with a geometric mean 
increase of +54 cells/106 events. No significant correlations 
were observed between changes in progenitor cells and changes 
in inflammatory parameters during the VD phase. On the other 
hand, during the MD phase negative correlations between 
changes of CD34+ and interleukin-6 (r=−0.324; p=0.004) as well 
as interleukin-8 (r=−0.228; p=0.04) and monocyte chemotactic 
protein-1 (r=−0.277; p=0.01), were observed. These correlations 
remained significant also after adjustment for confounding 
factors only for CD34+ and interleukin-6 (ß=−0.282; p=0.018) 
and monocyte chemotactic protein-1 (ß=−0.254; p=0.031).
Conclusions. MD, but not VD, reported a significant and 
positive effect on CPCs in a group of subjects at low-to-moderate 
cardiovascular risk, probably acting through the modulation of 
inflammatory parameters.
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PO025 
ERYTHROCYTE OXIDATIVE STRESS IS 
ASSOCIATED WITH CELL DEFORMABILITY 
IN PATIENTS WITH POLYCYTHEMIA VERA 
Becatti M.(1), Mannucci A.(1), Argento F.(1), Barygina V.(1), 
Taddei N.(1), Marcucci R.(2), Gori A.M.(2), Giusti B.(2), 
Mannini L.(3), Alessandrello Liotta A.(3), Prisco D.(2), Fiorillo C.(1)

(1)Dipartimento di Scienze Biomediche Sperimentali e 
Cliniche "Mario Serio", Università degli Studi di Firenze, 
Firenze; (2)Dipartimento di Medicina Sperimentale e Clinica, 
Università degli Studi di Firenze, Firenze; (3)SOD Malattie 
Aterotrombotiche, Azienda Ospedaliero Universitaria Careggi, 
Firenze 

Background. Polycythemia vera (PV) is a BCR-ABL1 negative 
myeloproliferative neoplasm in which stem cells overproliferate, 
without any impairment in differentiation or maturation. 
Thromboembolic episode is the most common complication 
and the leading cause of morbidity and mortality in PV. It 
occurs in 80-90% of untreated patients within 5 years and is 
often severe, including cerebrovascular accidents, myocardial 
infarction, peripheral arterial occlusion, Budd-Chiari syndrome, 
deep vein thrombosis and pulmonary embolism. The wide 
range of thrombotic events reflects the complex picture in 
PV. There are multiple factors involved in thrombogenesis in 
this disease, including increased hematocrit, thrombocytosis, 
impaired fibrinolytic activity, platelet activation, leukocyte 
activation, endothelial damage, interactions between platelets 
and endothelium, various modalities of therapy, and increased 
in whole-blood viscosity. Among them, the increase in blood 
viscosity, and hence the impairment of blood flow, is the major 
factor.
Erythrocyte deformability plays a key role in determining 
blood viscosity, and it is critical to microvascular perfusion 
and oxygen delivery. It has been shown that oxidative stress-
induced erythrocyte membrane fluidity alterations are linked to 
the progression of thrombosis, however, the exact mechanisms 
by which oxidative stress affects membrane functions remain 
unclear.
The objective of the present study is to find out if erythrocytes 
from PV patients show signs of oxidative stress and if this 
condition can modify haemorheological profile in these patients.
Methods. In 42 PV patients and in 42 age- and sex-matched 
healthy subjects whole haemorheological profile and 
erythrocyte oxidative stress -Reactive Oxygen Species (ROS) 
production and membrane lipid peroxidation- were analysed. 
Fluorescence anisotropy was used to evaluate the fluidity of 
erythrocyte membranes.
Results. In PV patients erythrocyte oxidative stress was 
present and positively correlated to whole blood viscosity 
and erythrocyte deformability. Multivariate linear regression 
analysis after adjusting for age, cardiovascular risk factors, 
medications, leukocyte number and MCV, indicated that 
erythrocyte-derived ROS and erythrocyte lipid peroxidation 
were significant predictors of erythrocyte viscosity and 
deformability. Moreover, in vitro experiments demonstrated 
that ROS display a key role in erythrocyte membrane fluidity.
Conclusions. Our findings indicate that erythrocyte oxidative 
stress plays a key role in PV thrombosis, and pave the way to 
new therapeutic interventions.

SESSION 4
Anticoagulant therapies and 

management of complications (I)

PO026 
CHANGES IN RENAL FUNCTION IN PATIENTS WITH 
NON VALVULAR ATRIAL FIBRILLATION STARTING 
AN ORAL ANTICOAGULANT 
Maino A.(1), Abbattista M.(2), Marzona I.(3), Roncaglioni M.C.(3), 
Vannini T.(3), Tettamanti M.(4), Moia M.(2), Peyvandi F.(5), 
Martinelli I.(2), Tripodi A.(2)

(1)A. Bianchi Bonomi Haemophilia and Thrombosis Center, 
Fondazione IRCCS Ca' Granda - Ospedale Maggiore 
Policlinico, Milan and Department of Internal Medicine, 
Azienda Ospedaliera per i Servizi Sanitari, Trento; 
(2)A. Bianchi Bonomi Haemophilia and Thrombosis 
Center, Fondazione IRCCS Ca' Granda - Ospedale 
Maggiore Policlinico, Milan; (3)Laboratorio di Prevenzione 
Cardiovascolare, IRCCS Mario Negri Institute for 
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Background. Direct oral anticoagulants (DOACs) are a 
mainstream therapy in non valvular atrial fibrillation (NVAF), 
but their plasma levels and dosage are dependent on the 
glomerular filtration rate (GFR). Therefore, low GFR is 
associated with an increased DOACs plasma concentration and 
bleeding in patients with NVAF. However, GFR changes over 
time, and data in real life patients with NVAF are scarce. We 
aimed to investigate the changes in the prevalence of impaired 
renal function according to GFR variations in a cohort of NVAF 
patients receiving oral anticoagulants (OACs).
Methods. We collected a cohort of patients with NVAF 
consecutively referred between December 2013 and July 2015 to 
one of the participating hospital centers (17 cardiology units, 17 
anticoagulation clinics and 10 internal medicine units) who started 
a new OAC therapy, either a vitamin k antagonist agent (VKA) 
or a DOAC. Clinical characteristics were recorded at enrolment 
and creatinine plasma levels were obtained at one, six and twelve 
months thereafter. GFR was estimated by Cockroft-Gault formula 
(eGFR). Subgroups analysis based on sex and age were performed.
Results. 416 out of 530 patients (51% male; mean age 75±11) 
completed the follow-up at twelve months and were enrolled 
in the study. Of those, 280 (67%) started a DOACs, whether 
the others a VKA agent. Mean eGFR at baseline was 81 (±29) 
mL/min, and 24% of participants had impaired renal function 
(eGFR <59 mL/min). The prevalence of impaired renal function 
increased only slightly during follow-up (22%, 25% and 25% 
at one, six and twelve months respectively). Men had a higher 
prevalence of impaired renal function than women (25% vs 22% 
respectively at enrolment) with similar percentages at the end 
of follow-up. Remarkably, up to 38% of patients older than 75 
years had impaired renal function at enrolment, with a clinically 
relevant increased at both six (43%) and twelve months (43%), 
but not at one month (38%).
Conclusions. NVAF patients older than 75 years on treatment 
with DOACs require a renal function test at least at six months, 
regardless of their eGRF at the time of the first prescription, in 
order to determine whether a dosage titration is needed. 
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PO027 
TIMING OF LAST DOAC INTAKE BEFORE 
ELECTIVE INTERVENTIONS: MEASUREMENT OF 
TROUGH LEVELS VS EHRA GUIDELINES 
Pozzi L.(1), Tomassini L.(2), Della Valle P.(1), Pattarini E.(3), 
Iosub D.I.(2), D'Angelo A.(1)

(1)Unità Ricerca Trombosi, Servizio di Coagulazione, 
IRCCS Ospedale San Raffaele, Milano; (2)Centro Emostasi 
e Trombosi, Servizio di Coagulazione, IRCCS Ospedale San 
Raffaele, Milano; (3)Medicina di Laboratorio, Servizio di 
Coagulazione, IRCCS Ospedale San Raffaele, Milano 

Background. The 2018 EHRA guidelines recommend timing 
of interruption of DOACs administration before an elective 
intervention based on the type of DOAC and the bleeding risk. 
In our hospital, trough levels of DOACs and creatinine are 
routinely measured before surgery, and timing of the last intake 
is prescribed based on plasma concentrations and the expected 
half-life of the DOAC as a function of the estimated creatinine 
clearance (CrCl). Especially with DOACs administered twice 
daily, different timings of interruption are expected with the 
two approaches in view of the significant between-patients 
variability in DOAC plasma levels.
Methods. From January 2014 to February 2018, 105 patients 
(103 with NVAF, 68.6% men, mean age 72.5±8.9 years, mean 
estimated CrCl=74±30 mL/min) on either dabigatran etexilate 
(DE, n=56, 53.6% on low dose) or apixaban (AP, n=49, 30.6% 
on low dose) underwent elective invasive maneuvers (n=15), 
minor (n=39) and major surgery (n=51) in our Institution. 
Dabigatran (D) and AP trough levels, measured an average 
of 22±26 days before hospitalization (median 12 days), 
were 117±74 (median 99) and 136±78 (median 122) ng/mL, 
respectively. Twenty-five patients, (7 on DE) had an estimated 
CrCl <50 mL/min. Timing of last DE/AP intake was decided 
based on trough levels and the expected half-life of the DOAC 
(12-18 hours for AP, 14.5-19 hours for D) aiming at levels ≤30 
ng/mL on the morning of the intervention, when all patients had 
DOACs' levels measured. 
According to EHRA guidelines, the bleeding risk associated 
with the intervention was negligible in 15 patients, low in 27, 
and high in 63 patients. We compared recommended timings of 
treatment interruption according to trough levels and guidelines.
Results.  When measured on the morning of the intervention, D 
and AP levels were 12±9 (median 11) and 24±18 (median 25) ng/
mL respectively, with 83% of measurements ≤30 ng/mL. Two 
patients on DE had 35 and 42 ng/mL, while 16 patients on AP 
had levels between 34 and 54 ng/mL. There was no unexpected 
bleeding. The average recommended time of last DOAC intake 
before intervention was similar according to trough levels and 
guidelines for both DE and AP (52±15 vs 47±19 hours, median 
48 vs 48 hours); however, disagreement for ≥2 doses of DOACs 
was recorded for 27 patients (25.7%). 
Conclusions. On average, guidelines recommendations about 
timing of last DOAC intake before elective interventions are 
accurate; however, due to between-patients variability in DOAC 
levels, timing according to trough measurements and expected 
half-life of DOACs is potentially safer than according to EHRA 
guidelines. 

PO028 
CHANGING TRENDS IN EMERGENCY ROOM 
ACCESSES OF PATIENTS ON DOACS: 
A SINGLE CENTER EXPERIENCE
Fattorini A.(1), Della Valle P.(1), Tomassini L.(2), Pozzi L.(1), 
Crippa L.(2), D'Angelo A.(1)

(1)Unità Ricerca Trombosi, Servizio di Coagulazione, 
IRCCS Ospedale San Raffaele, Milano; (2)Centro Emostasi 
e Trombosi, Servizio di Coagulazione, IRCCS Ospedale San 
Raffaele, Milano 

Background. Reports about Emergency Room (ER) accesses 
of patients on direct oral anticoagulants (DOACs) show that 
bleeding is a critical issue also in these patients; however, 
data about measurement of plasma levels are scarce. In our 
Institution, we have implemented 24h measurement of direct 
oral anticoagulants (DOACs) starting January 2014, using 
calibrated anti-X assays (Stago) and diluted thrombin time. 
We report about consecutive admissions to our hospital's ER 
of patients on treatment with DOACs from 02.2014 to 02.2018, 
based on testing of DOACs' plasma concentrations.
Methods. Based on test requests, we searched the electronic 
database of our Institution (Galileo) for ER records of 
corresponding patients. Age, gender, laboratory parameters, 
type of DOAC, hour of admission to the ER, polypharmacy, 
reason for ER access, diagnosis, treatment and outcome were 
analyzed. Time of last DOAC intake was only available for few 
patients.
Results. Over a period of 4 years, 379 patients on DOACs 
(mean age 78.8±9.9 years, range 28-99 years, 49.7% women, 
89.7% with NVAF) accessed the ER, increasing from 34 (9%) 
in the first year to 202 (53.3%) in the 4th year.  DOACs were 
apixaban, dabigatran etexilate, rivaroxaban and edoxaban in 
177 (46.7%), 108 (28.5%), 86 (22.7%), and 8 (2.1%) patients, 
respectively (p<0.00001). Once-daily treatments were twice 
more frequent in patients with VTE (p=0.01), who were 
on average 8 years younger than were patients with NVAF 
(p<0.005). Bleeding was responsible for ER access in 38.2% 
of cases in the first year and for 20.8% of the cases in the 4th 
year, while incidence of embolism/thrombosis was 17.6% and 
8.4%, respectively (p<0.05). As a reason for accessing the ER, 
bleeding and embolic/thrombotic complications had similar 
frequency irrespective of gender (p=0.44) and DOACs, ranging 
from 21.5% to 50.0% and from 6.2% to 25.0%, respectively 
(p=0.10). Patients' age was not different according to the 
reason for ER access (p≥0.22). Intracerebral haemorrhage and 
gastrointestinal bleeding accounted for 14.6% and 34.4% of 
bleeding episodes. Coadministration of antiplatelet agents was 
associated with a significant increase in the risk of bleeding 
(OR=2.8; 2.01-3.89, 95% CI). In patients on either apixaban 
or dabigatran etexilate with diagnoses other than bleeding or 
embolism/thrombosis, but not in the remaining patients, plasma 
concentrations of DOACs showed a circadian pattern with 
nadir levels at 7-8 am and 8-9 pm. For patients on twice daily 
treatment, there was a nonsignificant trend for median DOAC 
concentrations to be 25% higher in patients with bleeding and 
20% lower in patients with embolism/thrombosis than in the 
remaining patients (134 ng/mL; 82-219 ng/mL, IQR).
Conclusions. These data show the changing temporal trends 
for patients on DOACs; bleeding represents a major reason 
for ER access, especially in patients with coadministration of 
antiplatelet agents. 
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PO029 
PERIENDOSCOPIC MANAGEMENT OF DIRECT 
ORAL ANTICOAGULANTS: A PROSPECTIVE 
COHORT STUDY 
Dentali F.(1), Fuccio L.(2), Paggi S.(3), Hassan C.(4), Repici A.(5), 
Rondonotti E.(3), Semeraro R.(5), Di Leo M.(5), Anderloni A.(5), 
Amato A.(3), Segato S.(6), Radaelli F.(3)

(1)Medicina Generale, Medicina e Chirurgia, Università 
dell'Insubria, Luino; (2)Department of Medical and Surgical 
Sciences, University of Bologna, Bologna; (3)Gastroenterology 
Unit, Valduce Hospital, Como; (4)Gastroenterology Unit, 
Nuovo Regina Margherita Hospital, Rome; (5)Digestive 
Endoscopy Unit, Humanitas University, Department of 
Biomedical Sciences, Rozzano, Milan; (6)Gastroenterology and 
GI Endoscopy Unit, Macchi Hospital, Varese 

Background. Management of direct oral anticoagulants 
(DOACs) in patients undergoing GI endoscopy has become a 
common clinical challenge for which best practice is uncertain. 
Professional societies (i.e., BSG/ESGE) have recently issued 
practice guidelines that are mainly based on drug-specific 
pharmacokinetic properties, but outcome data on their safety and 
efficacy are still lacking. Our aim was to assess the frequency 
of adverse events associated with periendoscopic management 
of DOACs (Direct Oral AntiCoagulants) in patients undergoing 
elective gastrointestinal (GI) endoscopy, and the efficacy and 
safety of the British Society of Gastroenterology (BSG) and 
the European Society of Gastrointestinal Endoscopy (ESGE) 
recommendations
Methods. Consecutive patients on DOACs and scheduled 
for elective GI endoscopy were prospectively included. The 
timing of DOAC interruption and resumption before and after 
the procedure, and clinical and procedural data were recorded. 
Procedures were stratified in low- and high-risk for GI-related 
bleeding, and patients in low- and high-risk for thromboembolic 
events. Patients were followed up for 30 days for major and 
clinically relevant non-major bleeding events (CRNMB), 
arterial and venous thromboembolism, and death. 
Results. Of 529 enrolled patients, 38% and 62% underwent 
high- and low-risk procedures, respectively. There were 45 
(8.5%; 95% CI, 6.3-11.2) major or CRNMB events and two 
(0.4%; 95% CI, 0-1.4) thromboembolic events (transient 
ischemic attacks). Overall, the incidence of bleeding events 
was 1.8% (95% CI, 0.7-4) and 19.3% (95% CI, 14.1-25.4) 
in low- and high-risk procedures, respectively. For high-risk 
procedures, the incidence of intraprocedural bleeding was 
similar in patients who interrupted anticoagulation according to 
BSG/ESGE guidelines or earlier (10.3% vs 10.8%, p=0.99), but 
marginal significantly lower than the risk of those who stopped 
anticoagulation later (10.3% vs 25%, p=0.07). The incidence 
of delayed bleeding appeared similar in patients who resumed 
anticoagulation according to BSG/ESGE guidelines or later 
(6.6% vs 7.7%, p=0.76), but it tended to increase when DOAC 
resumption was anticipated (14.4% vs 6.6%, p=0.27). The risk 
of delayed major bleeding was significantly higher in patients 
receiving heparin bridging than in non-bridged ones (26.6% vs 
5.9%, p=0.017).
Conclusions. High-risk procedures in patients on DOACs are 
associated with a substantial risk of bleeding, further increased 
by heparin bridging. The favourable benefit/risk ratio of the 
BSG/ESGE guidelines on periendoscopic management of 
DOACs warrants their implementation into clinical practice. 

PO030 
BETWEEN-PATIENTS AND WITHIN-PATIENT 
VARIABILITY IN DABIGATRAN AND APIXABAN 
TROUGH CONCENTRATION LEVELS
Pozzi L.(1), Tomassini L.(2), Della Valle P.(1), Pattarini E.(3), 
Iosub D.I.(2), D'Angelo A.(1)

(1)Unità Ricerca Trombosi, Servizio di Coagulazione, 
IRCCS Ospedale San Raffaele, Milano; (2)Centro Emostasi 
e Trombosi, Servizio di Coagulazione, IRCCS Ospedale San 
Raffaele, Milano; (3)Medicina di Laboratorio, Servizio di 
Coagulazione, IRCCS Ospedale San Raffaele, Milano 

Background. It is generally held that direct oral anticoagulants 
(DOACs) show reproducible and consistent pharmacokinetics/
dynamics, which is the basis for non-requirement of laboratory 
monitoring. However, knowledge of between-patients and 
within-patient variability in trough concentration levels may 
be of clinical relevance for optimal management of patients 
on DOACs. We aimed to evaluate the degree of variability in 
trough concentrations (TC) of patients treated with dabigatran 
etexilate (DE) or apixaban (AP), the two drugs administered at 
12-hour intervals.
Methods. Blood samples were taken from patients affected 
by non-valvular atrial fibrillation (NVAF, n=71) or venous 
thromboembolism (VTE, n=64), 52 women and 83 men, on 
either DE (n=60) or AP treatment (n=75), 11-12 hours after the 
last dosing. Patients on DE (34 with NVAF, 19 on low dose) 
had a mean age of 70±13.6 years, and an average estimated 
creatinine clearance (CrCl) of 87±28 mL/min. Patients on AP 
(37 with NVAF, 44 on low dose) had a mean age of 74±11.5 
years and an average estimated CrCl of 65±25 mL/min. All 
patients had at least 3 blood samples taken over a period of 
1 year for a total of 614 samples (average number of samples 
per patient=4.5). D and AP plasma levels were measured by a 
modified diluted thrombin time and a modified anti-Xa activity 
assay, using normal pooled plasma and reagents, calibrators and 
coagulometers from Stago (Asnieres sur Seine, France). 
Results. Between-patients variability was calculated using 
the median value of the plasma levels measured in each 
patient. Coefficients of variation (CV) were 43.0% for D 
(median TC=96 ng/mL) and 50.2% for AP (median TC=83 
ng/mL). Neither age, gender, CrCl, indication for treatment, 
polypharmacy or dose did explain the between-patients 
variation in D levels (general linear model, GLM, r2=0.047). At 
variance, gender, age, CrCl and dose explained about 35% of 
the between-patients variation in AP levels (GLM, r2=0.348). 
Within-patient variability (median CV) was 25% for both D 
and AP with interquartile ranges of 18%-32% and 14%-42%, 
respectively. Gender, CrCl, and lower trough concentrations 
explained about 38% of the within-patient variability in D 
levels (GLM, r2=0.376). Low-dose, indication (VTE), and the 
indication*dose interaction explained only about 13% of the 
within-patient variability in AP levels (GLM, r2=0.128).
Conclusions. Despite dose-adjustment for patients with NVAF 
or VTE based on estimated CrCl and age, the between-patients 
variability in D trough levels is still high, unpredictable, and 
comparable to that of AP when also including patients on low 
dose for prevention of VTE recurrence. Based on a follow-
up of at least 1 year, within-patient variability in trough 
concentrations of both DOACs is much lower and can be at 
least partially predicted for patients on DE by gender and 
estimated CrCl.
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PO031 
INTRACRANIAL BLEEDING RISK AFTER MINOR 
TRAUMATIC BRAIN INJURY IN PATIENTS ON 
ANTITHROMBOTIC DRUGS
Galliazzo S.(1), Virano A.(2), Trucchi A.(2), Donadini M.P.(1), 
Dentali F.(1), Bertù L.(1), Ageno W.(1)

(1)Department of Medicine and Surgery, University of Insubria, 
Ospedale di Circolo, Varese; (2)University of Insubria, Varese 

Background. Intracranial haemorrhage (ICH) risk after a minor 
traumatic brain injury (mTBI) in patients on antithrombotic 
treatment is unclear. We compared ICH rates in mTBI patients 
on vitamin K antagonists (VKAs), direct oral anticoagulants 
(DOACs), antiplatelets and in patients not receiving 
antithrombotic drugs. Secondary aim was to identify potential 
predictors of ICH.
Methods. We retrospectively analysed consecutive adults 
referred to our emergency department for a mTBI. All clinical 
information was retrieved by patients' charts review. Patients 
were divided in 4 groups: 
1) no antithrombotic users; 
2) antiplatelet users; 
3) vitamin K antagonist users; 
4) direct oral anticoagulants users.
Results. A total of 1,800 patients were enrolled, mean age 71 
years (IQR 45-83); 1,222 (67.9%) were in group 1, 407 (22.6%) 
in group 2, 120 (6.7%) in group 3 and 51 (2.8%) in group 4. 
At entry, 1, 344 (74.6%) patients underwent brain CT, 787 
(64.4%) in group 1, 387 (95.1%) in group 2, 119 (99.2%) in 
group 3 and 51 (100%) in group 4. ICH was documented in 36 
patients (4.6%; 95% CI: 3.2-6.3) in group 1, 22 (5.9%; 95% 
CI: 3.6-8.5) in group 2, 5 (4.2%; 95% CI: 1.4-9.5) in group 3 
and 2 (3.9%; 95% CI: 0.5-13.5) in group 4 (p-value for across 
groups comparison=0.82). At multivariable analysis GCS 
<15 (OR 7.88 CI 95%: 3.07-20.19), post-traumatic amnesia 
(OR 7.01; CI 95%: 3.82-12.88), vomiting (OR 4.49 CI 95%: 
1.38- 14.58), clinical signs of cranial fractures (OR 14.74 
CI 95%: 3.36-65.14), scalp lesions (OR 2.18 CI 95%: 1.02-
4.66), but none of antithrombotic drugs were independently 
associated with ICH risk.
Conclusions. mTBI-related ICH rate was similar in patients 
with and without antithrombotic use. Potential predictors of 
ICH can be drawn from patients' clinical examination.

PO032 
DIRECT ORAL ANTICOAGULANTS CAN DELAY 
SURGERY IN COMPARISON WITH VITAMIN K 
ANTAGONISTS AND ANTIPLATELET AGENTS IN 
HIP FRACTURE: THE ORTHO-GER-DOAC STUDY 
Montanari L.(1), Martini E.(1), Conti F.(1), Sandri S.(2), Laus M.(2), 
Lunardelli M.L.(1), Cosmi B.(3)

(1)Geriatria e Ortogeriatria, Azienda Ospedaliero 
Universitaria S.Orsola-Malpighi, Alma Mater Studiorum, 
Bologna; (2)Ortopedia e Traumatologia, Azienda Ospedaliero 
Universitaria S.Orsola-Malpighi, Bologna; (3)UO Angiologia e 
Malattie della Coagulazione, Università di Bologna- Azienda 
Ospedaliero Universitaria S.Orsola-Malpghi, Bologna 

Background. Surgery within 48 hours after admission for 
hip fracture is a hospital benchmark for its inverse relation to 
mortality. In subjects on direct oral anticoagulants (DOACs) 
current guidelines recommend waiting at least 48 hours after 
stopping Xa inhibitors and up to 96 hours for dabigatran before 
surgery at high risk of bleeding, without drug testing. 
The aim of this study is to assess whether drug measurement 
in the elderly with hip fracture and on DOACs allows surgery 
within 48 hours when compared with subjects taking vitamin K 
antagonists (VKA) or antiplatelet agents or no antithrombotic 
drug. Peri-operative total blood loss and major and clinically 
relevant bleeding were also compared among these four groups. 
Methods. A retrospective observational cohort study was 
conducted in hip fracture subjects above 75 years admitted to 
the Orthogeriatric Unit,S.Orsola Malpighi University Hospital, 
from 2015 to 2018. At admission demographic and comorbid 
conditions were collected and all antithrombotic agents were 
stopped. Patients on VKA had INR tested and received vitamin 
K to obtain an INR <1.5. Patients on DOACS underwent daily 
drug testing and surgery was performed only after DOAC 
levels were near or below trough levels. Hours from hospital 
admission to surgery were recorded. Total blood loss was 
calculated according to Good et al (Br J Anaest 2003). Bleeding 
complications were recorded during hospital stay. 
Results.149 patients were evaluated (M/F: 29/120), mean 
age was 86 (range: 75-100; median: 86); 50 patients were 
on antiplatelet agents,15 were on VKA, 27 on DOACS 
(apixaban:18; rivaroxaban:3; dabigatran:6). No differences 
in age and BMI were observed among the four groups while 
patients on VKA or antiplatelet agents had a higher comorbidity 
index than subjects on DOACs or no antithrombotic treatment. 
DOACs were associated with a statistically significant longer 
mean time to surgery (83.5 h) than VKA (59 h) or antiplatelet 
agents (45 h) or no antithrombotic drug (37 h) (p=0.001). All 
subjects underwent neuraxial anaesthesia. Mean total blood 
loss was significantly higher with DOACs (1,670 mL) when 
compared with VKA (1,381 mL) or antiplatelet agents (1,336 
mL) or no antithrombotic drug (1,044 mL) (p=0.0001). Total 
blood loss was similar in subjects on DOACS who underwent 
surgery when drug levels were either well below trough levels 
or not. Post-surgical bleedings were observed in 8 patients 
(5.3%) with no spinal hematomas. 
Conclusions. DOAC level testing delays hip fracture surgery 
while DOACs are associated with a significantly higher total 
blood loss even in subjects with pre-surgical DOAC low levels. 
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PO033 
EVALUATION OF CLOTTING FACTOR 
CONCENTRATES FOR THE REVERSAL OF 
BLEEDING ASSOCIATED WITH XA INHIBITORS 
TREATMENT IN A PRE-CLINICAL MOUSE MODEL 
Matino D.(1), Santoro C.(2), Di Minno M.N.D.(3), De Luca A.(4), 
Iorio A.(5), Fallarino F.(4)

(1)Università di Perugia, Perugia, Italy; (2)Università degli 
Studi di Roma - La Sapienza, Roma, Italy; (3)Università degli 
Studi di Napoli Federico II, Napoli, Italy; (4)Università degli 
Studi di Perugia, Perugia, Italy; (5)McMaster University, 
Hamilton, Canada 

Background. Novel oral anticoagulants have shown to 
be effective for stroke prevention in patients with atrial 
fibrillation and for the prevention and management of venous 
thromboembolism. They can directly inhibit coagulation factor 
Xa or thrombin and overcome some limitations of vitamin K 
antagonists. Even though most bleeding events in patients 
on direct oral anticoagulants can be managed conservatively, 
in some cases an immediate reversal of the anticoagulant 
effect may be needed. A specific antidote for anti-factor Xa 
anticoagulants is not yet available in clinical practice, however, 
prothrombin complex concentrate (PCCs) are currently being 
used in this setting. We assessed in a pre-clinical animal model 
the efficacy of different PCCs formulations for the reversal of 
the anticoagulant effect of rivaroxaban.
Methods. C57BL/6 wild-type mice were given a daily dose of 
anti-factor Xa via oral gavage for 5 days or vehicle only. On the 
fifth day mice were anesthetized and tails transected at a cross-
sectional diameter of 1.5 mm; the tail was immediately placed 
in thermostated saline, and the duration of active bleeding 
was recorded. Bleeding was monitored for 10 minutes. Blood 
loss was determined by measuring the amount of released 
haemoglobin in the saline. Mice were pre-treated 15 minutes 
before the haemostatic challenge with a single i.v. injection of 
different commercially available 3-factors PCC (100 IU/kg), 
4-factors PCC (100 IU/kg) plasma-derived FVII (100 IU/kg), or 
recombinant, non-activated, FVII (100 mcg/kg). 
Results. As expected, the administration of Xa inhibitors 
significantly increased the blood loss and bleeding time in 
mice compared to controls treated with vehicle only (bleeding 
index score: Xa inhibitor, mean=3,960, s.e.m.=738; vehicle, 
mean=560, s.e.m.=338; p<0.01). All reversal treatments 
reduced the bleeding tendency in mice treated with Xa inhibitors 
(3-factors PCC, mean=1,301, s.e.m.=819; 4-factors PCC, 
mean=1,101, s.e.m.=565; plasma-derived FVII, mean=960, 
s.e.m.=785; rFVII, mean=801, s.e.m.=529), but no statistically 
significant differences in the mean bleeding index score could 
be observed among the groups treated with the different reversal 
agents. 
Conclusions. PCCs are plasma-derived product that may 
contain clotting factors in different amounts. Formulations can 
include 3 factor products (IX, II and X) or 4 factor products 
(IX, II, X and VII). In the plasma-derived FVII concentrate 
that we have tested there are also small amounts of FX, FIX 
and FII, while the recombinant, non-activated FVII product 
we have used in this study does not contain any other factor. 
All the tested factor concentrates were active in reducing Xa 
inhibitors associated bleeding. Interestingly, even the treatment 
with recombinant, non-activated FVII alone produced an effect 
comparable to the other factor concentrate products.

PO034 
USE OF DABIGATRAN IN IBRUTINIB-TREATED 
PATIENTS WITH ATRIAL FIBRILLATION: 
EXPERIENCE OF 4 CASES 
Campello E.(1), Visentin A.(2), Adamo A.(1), Spiezia L.(1), 
Scomazzon E.(2), Piazza F.(2), Semenzato G.(2), Trentin L.(2), 
Simioni P.(1)

(1)Unità di Malattie Trombotiche ed Emorragiche, 
Dipartimento di Medicina, Università di Padova, Padova;      
(2)Unità di Ematologia, Dipartimento di Medicina, Università 
di Padova, Padova 

Background. A side effect of ibrutinib, an irreversible inhibitor 
of Bruton's tyrosine kinase approved for the treatment of 
chronic lymphocytic leukemia (CLL), mantle cell lymphoma 
(MCL) and Waldenstrom magroglobulinemia (WM), is an 
increased risk of atrial fibrillation (AF) onset. In clinical trials 
ibrutinib has been associated with unacceptable bleeding 
rates in combination with warafarin. Therefore, the optimal 
management of AF in these patients is still controversial. We 
report 4 cases of ibrutinb-treated patients with concomitant AF 
who were all effectively managed with dabigatran.
Case report. Two ibrutinib-treated CLL patients developed 
persistent AF after 10 and 4 months of ibrutinib treatment, 
respectively. Both subjects had CHA2DS2-VASc and HAS 
BLED scores of 4 and 3, respectively, and a mild renal 
impairment; #1 also had a moderate thrombocytopenia 
(58×109/L). At AF development, dabigatran was started at the 
lowest dosage (110 mg twice [BID]). Dabigatran concentration 
(trough and peak levels) was monitored after 2 and 4 weeks. 
Patient #1 showed high dabigatran levels (peak 332 [normal 
values (nv) 117-275 ug/L] - trough 160 ug/L [nv 61-143]). After 
4 weeks, she experienced grade 2 conjunctival haemorrhage 
which required the interruption of dabigatran for 1 month. 
We decided to restart dabigatran at a personalized reduced 
dosage (110 mg BID alternated with 110 mg once [QD]) and 
after 1-month dabigatran levels were within the nv (peak 279 - 
through 137 ug/L). Patient #2 developed self-remitting petechiae 
but showed normal dabigatran levels in two controls. Patients 
#3 and #4 were affected by MCL and WM, respectively, and 
needed to start ibrutinib. They were on warfarin for AF and we 
decided to shift them to dabigatran 110 mg BID. During the 
follow-up dabigatran levels remained within the nv in patient 
#3, while in #4 we observed markedly increased levels (peak 
644, through 353 ug/L) that required a personalized posology 
reduction (110 mg BID alternated with 110 mg QD (peak 
308, through 74 ug/L). After a median period of 12 months 
(range 8-18 months) of concomitant ibrutinib and dabigatran 
treatments no patient developed thrombotic events nor major 
bleedings, only 2 minor bleedings occurred.
Conclusions. Based on this experience, dabigatran seems to be 
efficacious and safe in ibrutinib-treated patients. The choice of 
dabigatran seems to us the most suitable given its not CYP3A4- 
mediated metabolism, the availability of a reversal agent, and 
the possibility to monitor its concentration (by dilute thrombin 
time or ecarin clotting time). Although not recommended, the 
monitoring of the plasma drug concentration allowed us to 
reduce the posology in 2 of the 4 treated patients, one of them 
experienced a minor bleeding event. We suggest to monitor 
levels of dabigatran at least one time in those patients with a 
higher haemorrhagic profile. The slight reduction of dabigatran 
dosage, tailored based on plasma levels, may be a solution for 
such fragile patients. 
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Congenital haemorrhagic disorders: 
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PO035 
BLEEDING TENDENCY AND A CLINICAL 
PHENOTYPE OF MILD HAEMOPHILIA A AND B 
Linari S.(1), Nichele I.(2), Pieri L.(1), Tosetto A.(2), Castaman G.(1)

(1)Center for Bleeding Disorders and Coagulation, Azienda 
Ospedaliera Universitaria Careggi, Florence; (2)Haemophilia 
and Thrombosis Center, Department of Hematology AULSS8 
Vicenza, San Bortolo Hospital, Vicenza 

Background. It is generally held that mild haemophilia A and 
B (HA and HB; Factor VIII/IX >5 U/dL) carries a mild bleeding 
risk, occurring especially after trauma or surgery. However, 
little is known on its clinical phenotypes according to the 
different levels of factor reduction. Furthermore, it is not clear 
whether HA has an increased risk of bleeding compared to HB.
Methods. In this study we have enrolled 44 consecutive patients 
with mild HA and 35 with mild HB followed at Centers in 
Florence and Vicenza. The ISTH-BAT score was used to assess 
the bleeding phenotype at time of enrollment into the study.
Results. 37 patients were diagnosed because of bleeding, 18 
for abnormal APTT and 24 during family studies. The 
BS was not different among these groups (Median BS 4, 
3 and 3.5 respectively). The age at diagnosis was younger 
in those evaluated for family studies (median 8.46 years vs 
25.1 in those referred for bleeding and 20.1 for abnormal 
laboratory test; p=0.004). Factor levels were higher in those 
evaluated for bleeding compared to the other groups. After 
exclusion of patients evaluated for family studies, the BS 
was more severe in HA patients (n=31, median BS 4, IQL 
range 4-5) than HB (n=24, median BS 2, IQL range 0.5-
4; p=0.028), despite comparable factor levels (HA=17 U/
dL; IQL range 12.1-32; HB=18 U/dL; IQL range 12-28.5) 
and age at diagnosis (HA median 22.9 years and HB median 
24.1 years). Epistaxis and bleeding after surgery were more 
prevalent in HA patients. There were no episodes of muscle 
hematomas or hemarthrosis requiring medical treatment in 
the enrolled patients.
Conclusions. Mild haemophilia A seems to carry a more 
significant risk of bleeding compared to mild haemophilia B.

PO036 
REDUCTION OF VWF LEVELS PATIENTS 
WITH UNEXPLAINED BLEEDING TENDENCY 
Tosetto A.(1), Nichele I.(1), Perbellini O.(1), Pizzolato U.(1), 
Di Paolo M.(1), Castaman G.(2), Ruggeri M.(1)

(1)Centro Malattie Emorragiche e Trombotiche, Divisione 
di Ematologia, AULSS 8 "Berica" - Ospedale San Bortolo, 
Vicenza; (2)Center for Bleeding Disorders and Coagulation, 
Careggi University Hospital, Firenze 

Background. Patients with unexplained bleeding tendency 
do not have a clearly demonstrable laboratory defect despite 
a history of excessive bleeding. We hypothesized that mild 
reduction of circulating VWF may contribute to explain the 
bleeding tendency in these patients.

Methods. In this single center, case-control study we enrolled 
patients consecutively referred for the evaluation of bleeding 
symptoms from January 2000 to December 2010 and living 
in the Vicenza administrative area. Patients referring at least 
two bleeding symptoms in two anatomical sites totaling an 
ISTH BS>3, and having plasma VWF levels >30IU/dL, were 
considered as cases. Controls were age and sex matched 
cases who never underwent medical evaluation for bleeding 
symptoms. VWF:Ag and VWF:Rco were measured on the 
Acustar™ (Werfen, Milan) chemiluminescence system.
Results. Data from 114 cases and 112 controls was available 
at time of analysis. Most patients were females (86.8%); the 
median age was 48 years (IQL range, 39.5-61 years). The 
median ISTH score was 1 in control subjects and 6 in case 
patients. The median VWF:Ag and VWF:Rco were 88 vs 100 
and 83 vs 93 IU/dL in cases and controls, respectively (p=0.018 
and p=0.036). Compared to the upper quartile, the bleeding 
risks were increased 1.82, 2.26, and 4,16 fold for the third, 
second and first quartiles, respectively (p=0.001 for trend).
Conclusions. This study indicates that in patients with an 
unexplained bleeding diathesis, reduced levels (but still within 
the normal range) of circulating VWF may concur to explain the 
bleeding tendency.

PO037 
SWITCH TO PROPHYLAXIS WITH RFVIII-FC: 
REAL-LIFE SINGLE-CENTER EXPERIENCE 
IN 11 PATIENTS 
Tagliaferri A.(1), Quintavalle G.(1), Matichecchia A.(1), 
Rivolta G.F.(1), Benegiamo A.(2), Rossi R.(2), Coppola A.(1)

(1)Regional Reference Center for Inherited Bleeding 
Disorders, University Hospital of Parma, Parma; (2)

Diagnostic Department, Laboratory of Clinical Chemistry and 
Hematology, University Hospital of Parma, Parma 

Background.  Efmoroctocog alpha, a recombinant Factor VIII 
fusion protein with the IgG1 Fc fragment (rFVIII-Fc), is the 
first extended half-life (EHL) product available in Italy. Few 
data are so far available about real-life clinical experience with 
EHL FVIII concentrates. We here report data about patients on 
prophylaxis switched from standard half-life FVIII concentrates 
to rFVIII-Fc at the Haemophilia Center of Parma.
Methods. According to expert recommendations, a 
pharmacokinetic (PK) study was carried out in patients candidate 
to switch to rFVIII-Fc. Baseline FVIII:C and FVIII inhibitor 
were measured after a 72-96 hours wash-out. Blood samples for 
FVIII:C were collected at 0.25, 1, 3, 6, 24, 48, 72 and 96 hours 
after the infusion of 40-50 IU/kg rFVIII-Fc. After the definition 
of the prophylaxis regimen and start of rFVIII-Fc therapy 
patients underwent clinical and laboratory follow-up monthly 
for the first 3 months (bleeding and infusion report; trough 
FVIII:C and inhibitor assessment, satisfaction to treatment), 
then every 3 months during the first year. Subsequently the 
commonly practiced 6-mo.follow-up was resumed.
Results. Eleven patients (9 severe, 2 moderate haemophilia A; 
age, mean±1SD, 32.6±15.5 yrs), all on regular prophylaxis and 
all but one (transient low-titer inhibitor) with negative inhibitor 
history, were switched to rFVIII-Fc. The mean follow-up after 
switch was 10±5 months. At PK analysis, mean in vivo recovery 
and half-life were 2.3±0.4 and 19.8±5.2 hours, respectively. All 
patients were prescribed a twice weekly prophylaxis regimen 
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over the first month, except the youngest (every 3 days, very 
active lifestyle) and the oldest (every 4 days, sedentary, half-life 
30.8 h) ones. Mean prophylactic FVIII dose was 45.5±3.9 IU/kg. 
Due to the good clinical outcomes and satisfactory trough levels 
(96 h: mean 5.8%, range 3-13.5%) the interval between infusions 
was prolonged every 4 days within 1-4 months in 6 patients and 
every 5 days in 2 patients due to their high trough levels (120 
h: 5.7 and 7.6%, respectively). Overall, no patient experienced 
spontaneous bleeding and only 1 traumatic joint bleed occurred. 
All patients reported high satisfaction to treatment due to less 
frequent venipunctures and higher sense of protection, without 
any change in their lifestyle and physical activities. No adverse 
events or inhibitor development were detected. On the whole, 
as compared to the pre-switch year, prophylaxis with rFVIII-Fc 
allowed a mean reduction of 44% of infusions and of 14.5% of 
FVIII consumption, estimated according to the last rFVIII-Fc 
prescribed regimen.
Conclusions. In this real-life experience individualized 
prophylaxis regimens after safely switching to a EHL FVIII 
concentrate (rFVIII-Fc) allowed to maintain good clinical 
outcomes, improving patients' quality of life thanks to the 
relevant reduction of the infusion burden and increase in the 
sense of protection, in parallel reducing factor consumption. 

PO038 
THE CHANGING SCENARIO OF PROPHYLAXIS 
IN HAEMOPHILIA B: REAL-LIFE EXPERIENCE 
WITH RIX-FP IN 6 PATIENTS 
Tagliaferri A.(1), Quintavalle G.(1), Rivolta G.F.(1), 
Matichecchia A.(1), Benegiamo A.(2), Rossi R.(2), Coppola A.(1)

(1)Regional Ref. Center for Inherited Bleeding Disorders, 
University Hospital of Parma, Parma; (2)Laboratory of 
Clinical Chemistry and Hematology, University Hospital of 
Parma, Parma 

Background.  Extended half-life (EHL) recombinant Factor IX 
(rFIX) products enable prophylaxis in patients with haemophilia 
B with infusions every 7-14 days, significantly reducing the 
infusion burden and concentrate consumption compared to 
standard half-life FIX. Few real-life data have been published 
so far on EHL rFIX. We here report data from patients at the 
Haemophilia Center of Parma switched to albutrepenonacog 
alfa, a rFIX fusion protein with albumin (rIX-FP).
Methods. Before switch patients underwent to a pharmacokinetic 
(PK) study by infusing 50 IU/kg rFIX-FP after ≥96 h wash-
out. FIX:C and inhibitor were measured at baseline and blood 
samples for FIX:C were collected at 1, 6, 24, 48, 72, 120, 168 
and 240 h after infusion. After switch clinical and laboratory 
follow-up (bleeding and infusion report, FVIII:C and inhibitor 
assessment, satisfaction to treatment) was planned monthly for 
the first 3 months, then every 3 months during the first year. 
Patients resumed the commonly practiced 6-mo. follow-up 
thereafter.
Results. Six patients (5 severe and 1 moderately severe; age, 
mean±1SD, 36.5±16.2 yrs) were switched to rIX-FP. All had 
negative inhibitor history and all but one were on regular 
prophylaxis. A 60-yr old patient with history of 3 intracranial 
bleeds started prophylaxis with rIX-FP, previously unfeasible 
because of venous access problems. Mean follow-up after 
switch was 9±4 mo in 5 patients. The remaining patient was 
treated for 70 months, participating in the whole rIX-FP 

clinical trial program. At PK analysis, mean in vivo recovery 
and half-life were 1.25±0.2 and 85.5±8.3 h, respectively. 
Mean prophylactic dose was 45.8±7.8 IU/kg. Due to high FIX 
levels at 240-h PK assessment (6.4-9.6%), 3 patients were 
prescribed every 10 d-regimens. Two patients started every 
7 d-regimens, then prolonged every 10 days due to the good 
clinical outcomes and trough levels. The patient in the rIX-FP 
trial progressively passed from lower-dose weekly to 75 IU/
kg every 14-d regimen. However, due to several target-joint 
bleeds occurring ≥10 d after infusion, a 10-d interval was 
resumed and then rIX-FP dose reduced to 50 IU/kg. The other 
patients did not experience any bleeding. Very high satisfaction 
to treatment was reported, thanks to the relevant reduction of 
venipunctures and the high sense of protection, with unchanged 
lifestyle and physical activities, regardless of interval between 
infusions. No adverse events or inhibitor development occurred. 
As compared to the pre-switch year, prophylaxis with rIX-FP 
allowed a mean reduction of 70% of infusions and of 63% of 
FIX IU consumption, estimated according to the last prescribed 
regimen.
Conclusions. This real-life single-center experience, despite 
the relatively small number of patients and limited follow-up, 
clearly shows the advantages of prophylaxis with rIX-FP, able 
to provide prolonged protection and improve patients' quality 
of life. The knowledge of the individual PK and accurate 
clinical-laboratory follow-up allow to optimize individualized 
prophylaxis regimens and cost-benefit ratios. 

PO039 
PHARMACOKINETIC ANALYSIS AFTER SWITCH 
TO FVIII-FC: A SINGLE HAEMOPHILIA CENTRE 
EXPERIENCE. 
Ambaglio C.(1), Morfini M.(2), Sacco C.(3), Russo M.(3), 
Ciola M.(3), Reduzzi M.(3), Preti P.S.(4)

(1)Medicina Generale 2, Centro Emofilia e Coagulopatie 
Congenite, Fondazione IRCCS Policlinico San Matteo, Pavia; 
(2)Italian Association of Haemophilia Centres (AICE), Firenze; 
(3)Università degli Studi di Pavia, Pavia; (4)Medicina Generale 
2, Centro Emofilia e Coagulopatie Congenite, Fondazione 
IRCCS Policlinico San Matteo - Università degli Studi di 
Pavia, Pavia 

Background. Efmoroctocog alpha is the first extended-half life 
(EHL) product available in Italy. It is a recombinant factor VIII 
obtained by human cellular lines as fusion protein with the Fc 
portion of IgG1. We describe the pharmacokinetic parameters 
found in four patients affected by severe haemophilia A, 
followed at the Haemophilia Centre of Pavia.
Methods. The four patients affected by severe haemophilia A and 
candidate to switch from standard half-life FVIII concentrates 
to efmoroctocog alpha underwent a pharmacokinetic (PK) 
study, after a wash out of 96 hours from the last infusion. Blood 
samples were collected at baseline and 15 minutes, 30 minutes, 
1,3,6,8,24,48,72 hours after the infusion of a mean dose of 35 
U/kg efmoroctocog. None of them had a history of inhibitors 
nor inhibitors at baseline control. PK analysis has been 
obtained with WinNonlin 7.0 (Pharsight, USA) according to 
Non-Compartmental Analysis (NCA), 1- and 2-Compartment 
Analysis. The model best fitting the FVIII/Time concentration 
points has been selected based on minor value of Sum of 
Squared Residuals (SSR).
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After the first infusion, patients started regular prophylaxis with 
the new concentrate and underwent regular controls after the 
switch.
Results. Four patients affected by severe haemophilia A and 
in regular prophylaxis, aged between 13 and 30 years, were 
switched to treatment with efmoroctocog alpha; the longer 
follow-up is 11 months.
- Pt1: age 30, BW 60 kg, Dosage 33 U/kg; AUC 1,309 IU*h/dL; 

IVR 2.71 IU/dL/IU/kg; HL 11.25 hours;
- Pt2: age 13, BW 60 kg, Dosage 33 U/kg; AUC 1,630 IU*h/dL; 

IVR 2.07 IU/dL/IU/kg; HL 15.75 hours;
- Pt3: age 30, BW 105 kg, Dosage 38 U/kg; AUC 1,386 IU*h/

dL; IVR 3.12 IU/dL/IU/kg; HL 9.03 hours;
- Pt4: age 27, BW 60 kg, Dosage 33 U/kg; AUC 1,050 IU*h/dL; 

IVR 2.33 IU/dL/IU/kg; HL 12.8 hours.
Pt 1 and Pt 3 are now treated every 3 days with a trough level 
maintained >1%, Pt 2 twice a week with a trough level >2%. Pt 4 
started prophylaxis with 50 U/kg twice a week and in December 
2017 he had FVIII 1,4% 132 hours after the last infusion, so he 
passed to every 5 days prophylaxis regimen without bleeding 
manifestations.
All patients reported an improved quality of life due to less 
frequent venipunctures. The concentrate was well tolerated, 
without any adverse reaction and without arousal of inhibitors. 
Switch to efmoroctocog allowed a reduction in number of 
infusions and consumption of FVIII units compared to previous 
prophylaxis regimens.
Conclusions. Our data confirm safety and efficacy of switching 
from a standard recombinant FVIII concentrate to EHL product, 
with reduction in number of infusions and factor consumption 
and the possibility to guarantee adequate trough levels.

PO040 
INCREASE OF VWF PLASMA LEVELS WITH AGING 
IN PATIENTS WITH VON WILLEBRAND DISEASE 
TYPE 1 AND IN THE GENERAL POPULATION. A 
STRUCTURED REVIEW OF THE LITERATURE 
Trinchero A.(1), Russo M.(2), Ambaglio C.(3), Lämmle B.(1), 
Barco S.(1)

(1)Center for Thrombosis and Haemostasis (CTH), University 
Hospital of the Johannes Gutenberg University Mainz, Mainz, 
Germany; (2)Fondazione IRRCCS Policlinico San Matteo, 
University of Pavia, Pavia, Italy; Center for Thrombosis and 
Haemostasis (CTH), University Hospital of the Johannes 
Gutenberg University Mainz, Germany; (3)Fondazione IRRCCS 
Policlinico San Matteo Pavia, Pavia, Italy 

Background. Aging influences the haemostatic system towards 
a procoagulant state. The plasma levels of von Willebrand Factor 
(vWF) increase with age in the general population and this 
influences the cardiovascular risk.
Methods. The goals of the present analysis were to investigate 
i) the correlation between aging and vWF levels in the general 
population and in patients with vWD, ii) its impact on bleeding 
phenotype. We provided a summary of the effect sizes (beta 
coefficients) of vWF:Ag (antigen) and vWF:Act (activity) 
variations (expressed as ΔIU/dL per year increase) retrieved from 
studies selected by a structured literature search.
Results. Fourteen studies were identified; 6 focused on vWD 
patients (Table). All studies except one (Sanders et al.) were 
characterized by patients with vWD1 only, defined by low vWF 
(vWF:Ag/Act 30-50 IU/dL, or otherwise defined as mild/non-
severe vWD). Ten studies were cross-sectional, whereas the other 
four were longitudinal. vWF:Ag and vWF:Act showed a positive 
correlation with age both in the general population (ranges: +0.6; 
+2.4 IU/dL and +1.0; +2.0 IU/dL per year increase, respectively) 
and in non-severe vWD1 patients (+0.0; +3.0 IU/dL and +0.0; 
+2.0 IU/dL per year increase, respectively). vWF did not increase 
in patients with moderate/severe vWD1 (vWF<30 IU/dL), vWD2, 
or vWD3. Two studies provided inconclusive results regarding the 
association between aging and the change of bleeding symptom 
severity in vWD patients (Sanders et al., Seaman et al.).
Conclusions. vWF appeared to increase with age in patients with 
non-severe vWD1 and in the general population. A systematic 
review and formal meta-analysis providing pooled estimates of 
beta-components (and standard errors) is ongoing. Whether this 
influences the bleeding phenotype of non-severe vWD1, as (ideally) 
assessed by dynamic non-cumulative BAT, remains to be clarified.

 

Study N Mean age (SD) 
and/or range 

Women 
(%) 

Mean/Median 
follow-up 

yrs 

ΔVWF:Ag 
(IU/dl) 

per year 

ΔVWF:Act 
(IU/dl) 

per year 

Δ Bleeding 
Score 

vWD patients 

Rydz 2015 31 46; 30-74 21 (68) 11 3.0 2.0 - 

Lavin 2017 64 36.4; 15-66 - 8.5 1.9 1.5 - 

Borghi 2017 195 28.7;0.4-74.5 108 6.6 0.6 0.5 -  

Abou-Ismail 2018 126 27.7 (16.2) 110 

(87) 

5-20 2.4 1.4 - 

Sanders 2014 664 16-85 - cross-s. 0.3 

 

0.4 

 

not sign. 

Seaman 2017 43 41.8 (18) (82) cross-s 0.001* 0.002* not sign. 

General population 

Gill 1987 1117 38; 17-77 - cross-s 0.8-1.2* - - 

Conlan 1993 11745 45-64 6548 

(56) 

cross-s 1.4 - - 

Kamphuisen 1998 435 35; 3-84 (100) cross-s 0.6 - - 

Kadir 1999 19 27.5 (6.5) (100) cross-s 1.7* 1.5* - 

Coppola 2003 184 21-107 117 

(64) 

cross-s 2.4 2.0 - 

Vischer 2005 130 59.3 (9.4) - cross-s 1.1 - - 

Favaloro 2005 452 47; 16-77 - cross-s 1.1 1.7 - 

Albanez 2016 207 1-87 - cross-s 0.7* 1.0* - 

*Adjusted beta coefficients. Unadjusted coefficients are presented if not otherwise specified
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PO041 
A CASE OF DYSFIBRINOGENEMIA 
Di Gregorio P.(1), Catalano A.(1), Malizia R.(1), Salvatore F.(1)

(1)Servizio di Medicina Trasfusionale Aziendale-Centro 
Emofilia n.52 ASL 2 Lanciano-Vasto-Chieti, Chieti 

Background. Congenital Fibrinogen defects are coagulation 
disorders characterized by a variable severity haemorrhagic 
symptomatology due to a qualitative reduction or alteration of 
the protein. Congenital fibrinogen defects are due to mutations 
in the FGA, FGB, or FGG genes.
Case report. A 60 years old woman, coming to our attention 
with a diagnosis of a suspected von Willebrand disease 
having an extremely complex haemorrhagic history. She 
reported us important bleeding occurring after tonsillectomy, 
dental avulsions and nucleus aspiration on herniated discs 
and also spontaneous muscle hematomas (especially at the 
gastrocnemius m.). In the most recent times she was suffering 
from severe cervicalgia and she was waiting for temporary 
electrical medullary stimulator implant. She provided us a rich 
documentation about tests performed in several hospitals in 
which normal values are shown, in particular the Fibrinogen is 
between 180 and 238 mg/dL.
Even the tests performed at our Haemophilia Center are all in 
the standard and therefore not compatible with an increased risk 
of bleeding. So, it was considered appropriate to integrate the 
investigations with the execution of a test on ROTEM which 
showed an alteration to the FIBTEM.(CT: 42", A5:mm5, 
A10:mm5, MCF: mm5). This result suggested a defect in 
polymerization of fibrinogen.
Based on of this finding, it was considered that prophylaxis with 
Fibrinogen (Hemocomplettan 2 gr) by intravenous infusion 1 
hour before the surgery was necessary for the placement of the 
temporary electric medullary stimulator, except for possible 
repeated administrations if necessary. Antitromboembolic 
prophylaxis with Nadroparin Calcium 2,850 IU/day was also 
considered advisable. The operation was performed without any 
haemorrhagic complication.
Conclusions. Disfibrinogenemia is a condition that, although 
rare, should be considered in case of haemorrhagic history with 
tests in standard ranges including the dosage of F XIII. In this 
case, the completion of a global test using the ROTEM proved 
to be fundamental and particularly useful for the subsequent 
treatment, eliminating bleeding risk. The trace suggests that 
this is a polymerization defect, since the fibrinogenemia assay, 
according to Clauss, is based on the detection in seconds, at the 
coagulum meter, of the first fibrin strands that are formed and in 
the transformation of time into mg.
It will be necessary to complete the investigations with genetic 
and molecular protein study. It is also important to underline 
how the patient, for the first time in her life, have not reported 
bleeding after invasive treatments.

PO042 
COAGULOPTHY IN GAUCHER DISEASE 
Simonetti F.(1), Rousseau M.(2), Stefanelli A.(1), Capochiani E.(3)

(1)Ematologia Versilia, UOC Ematologia Aziendale, Azienda 
Ospedaliera Toscana Nord-Ovest, Lido Di Camaiore;
(2)Ematologia Lucca, UOC Ematologia Aziendale, Azienda 
Ospedaliera Toscana Nord Ovest, Lucca; (3)Ematologia 
Livorno, UOC Ematologia Aziendale, Azienda Ospedaliera 
Toscana Nord Ovest, Livorno 

Background. Gaucher Disease (GD) is a the most prevalent 
inherited lysosomal storage disorder caused by congenital 
deficiency of beta-glucocerebrosidase enzyme. In GD a bleeding 
tendency occurs frequently caused by both thrombocytopenia 
due to splenomegaly and clotting factors abnormalities. The 
mechanism responsible for the abnormal coagulation and 
fibrinolysis is unknown.
The enzyme replacement therapy (ERT) is the standard of care 
for type 1 GD; this therapy reduces the bleeding tendency by 
partial or complete correction of platelets count and coagulation 
factors.
We report our experience of 6 patients treated with ERT for GD 
focusing on the clinical expression of bleeding diathesis and the 
correction of coagulation and platelets parameters before and 
after the treatment.
Methods. Six patients affected by type 1 GD are receiving 
ERT in our Hematology division, 3 men and 3 women. The age 
ranges from 18 and 70 years with a mediam value of 52 years.
The patients are receiving the treatment since a long time: the 
first one from above 30 years and the last one from 3 years. They 
have been monitored for the hematologic response, the spleen 
volume, the presence of organomegaly, the bone infiltration 
and skeletric abnormalities. We also evaluated the bleeding and 
thrombotic histories, the platelets counts and the parameters of 
coagulation and fibrinolysis before and after the treatment with 
ERT.
Results. The count platelets raised to normal values in 
5 patients after a median range of 2 years of ERT. Just 1 
patient has stable thrombocytopenia without haemorragic 
manifestations.
At dyagnosis of GD, we found clotting factors abnormalities 
in 1 patient and partial correction occurred after above 12 
months of enzyme supplementation therapy.
The clinical study of bleeding and thrombotic diathesis showed 
the presence in the pre-treatment period of these manifestations: 
epistaxis in 2 patients, gynecologic haemorrhages in 1 patient, 
postpartum haemorrhage in 1 patient and periferic venous 
thrombosis in 1 patient. These haemorrhagic or thrombotic 
events disappeared after few months of treatment with ERT.
Conclusions. The enzyme replacement therapy is a safe and 
effective treatment for Gaucher Disease and corrects completly 
or partially the coagulopathies due to the storage disorder.
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PO043 
THE USE OF POSTURE-STABILOMETRIC 
PLATFORM IN HAEMOPHILIA PATIENTS: 
THE EXPERIENCE OF 4 HAEMOPHILIA CENTRES 
Vedovi E.(1), Aprile M.(2), Vairelli M.(2), Giuffrida A.C.(3), 
Bonetti E.(4), Naifovino F.(5), Tosetto A.(6), Nichele I.(6), 
Pavan R.(5), Radossi P.(7), Sacco C.(8)

(1)Recupero e Rieducazione Funzionale, AOUI Verona, 
Verona; (2)UNIVR, Verona; (3)UOC Medicina Trasfusionale, 
AOUI Verona, Verona; (4)UOC Oncoematologia Pediatrica, 
AOUI Verona, Verona; (5)Phisical Medicine and Rehabilitation 
Department, S. Bortolo Hospital, Vicenza; (6)Hematology 
Department, S. Bortolo Hospital, Vicenza; (7)UOC Ematologia, 
Ospedale S. Giacomo Apostolo, Castelfranco Veneto; 
(8)Recupero e Riabilitazione Funzionale, Ospedale S. Giacomo 
Apostolo, Castelfranco Veneto 

Background. The hemarthrosis is the more frequent bleeding 
manifestation in haemophilia. In severe disease, joint bleeding 
is spontaneous. When several bleedings occur in the same joint, 
a synovial hypertrophy occurs with consequent cartilage and 
subchondral bone destruction. The "haemophilic arthropathy", 
leads to joint pain, functional impairment and low Quality of 
Life. The factor VIII/IX concentrates prophylaxis is the most 
important treatment to prevent and delay joint injury. Exercise 
also improves muscle strength and endurance reducing 
the risk of muscle injury and protecting joints. The role of 
physiotherapy is actually well recognized in the management 
of haemophilia patients. The Hemophilia Joint Score (HJHS) is 
usually utilized to study the main involved joints (elbow, knee, 
ankle). Moreover, the investigation of balance and posture may 
contribute to identify dysfunctions that may deteriorate joint 
status and that require a physiotherapeutic action.
We report the experience of Haemophilia Centre in Castelfranco 
Veneto, Vicenza and Verona.
Methods. Fifty haemophilia patients, aged 6-67 years, were 
studied. Haemophilia A cases were 43 and haemophilia B 
were 7. They were evaluated with HJHS score and the Lizard 
Ultimate posture-stabilometric platform. HJHS evaluated 
swelling, swelling duration, muscle atrophy, crepitus on 
motion, flexion and extension lost, joint pain, strength and joint 
total score. Using the Lizard Ultimate Platform, detection of 
postural loads (according to Kapandji), general balance sheet, 
right and left stabilization, general kinesigram and posturogram 
were analyzed. 
Results. 293 joints were evaluable (100 elbows, 96 knees, 97 
ankles). The HJHS mean elbow total score was 2,7 (range: 
0-11); the mean knee total score was 0,6 (range: 0-11) and 
the mean ankle score was 4 (range: 0-13). It was evaluated by 
Ultimate Platform: the variation of body oscillation around 
X axis (VAR X, range: 0,19-37) and around Y axis (VAR Y, 
range: 0,95-193); the speed of oscillation that highlights the 
posture system balance (Val, range: 5,2-192,4); the area resulted 
by expedition to keep body posture (A, range: 15,9-486); the 
relationship between lateral movements and antero-posterior 
one (RapF, range: 0,191,85). On the basis of HJHS score and 
postural data, every patient started a physioteraphic program. 
Conclusions. Haemophilia patients should be encouraged to 
practice exercise. The HJHS score and the posture-stabilometric 
status may help Haemophilia Care Team to individualize 
a specific physiotherapic program. The aim is correcting 
possible postural alterations that may contribute to haemophilic 
arthropathy. 

PO044 
THREE CASES OF SUCCESSFUL IMMUNE 
TOLERANCE INDUCTION RESCUE (ITI-R) 
WITH THREE DIFFERENT RECOMBINANT FVIII 
(RFVIII) IN HAEMOPHILIA A PATIENTS 
AND HIGH-TITER INHIBITORS 
Pasca S.(1), Zanon E.(1)

(1)Azienda Ospedaliera Università di Padova, Padova 

Backgroud. The appearance of inhibitors (INH) is the most 
serious complication in haemophilia A (HA) patients. The 
primary objective is their eradication. Usually the primary 
ITI was performed with the same concentrate causing INH 
development, but which replacement factor to be use in case 
of ITI-R is still debatable. We report three successful cases of 
ITI-R with three different rFVIII.
Case reports. 
Case-1 Young child with severe HA who developed high-

titer INH (25 BU) with octocog-alfa (2nd gen.), after 
22 exposure days (ED), started a primary ITI with this 
concentrate at 100 IU/kg/d, eight months later increased 
to 200 IU/kg/d due to an unsatisfactory reduction of 
INH titer, without disappearance. This first ITI was 
considered failed after 14 months. The child was then 
put on prophylaxis with by-passing agents (BPA) to 
reduce the bleeding risk. Several months later an ITI-R 
was started with moroctocog-alfa at the initial dose of 
100 IU/kg/d, subsequently reduced when the INH titer 
decreased. INH disappeared (<0.6 BU) twelve months 
after the ITI-R onset and the FVIII recovery was >66%. 
Results confirmed in the following months. 

Case-2 Young child with severe HA who developed a high-
titer INH (16 BU) after 20 ED of treatment with 

 octocog-alfa (3rd gen.). The primary ITI was started 
at 200 IU/kg/d with the same concentrate used on 
prophylaxis, and when the child had 22 months. The 
INH titer dropped to 11 BU five months after the onset 
of ITI, but subsequently and unexpectedly increased, 
reaching 120 BU. A prophylaxis with BPA was started to 
resolve concurrent bleeding, but the INH titer remained 
very high (mean 91 BU). This first ITI was considered 
failed and stopped twenty-nine months after the onset. 
Immediately an ITI-R was started with turoctocog-alfa 
200 IU/kg/d without wash-out period. The INH titer 
progressively decreased. Prophylaxis with BPA was 
consequently reduced and definitely stopped eightteen 
months later, when INH disappeared. Data confirmed 
in the following months, when FVIII recovery reached 
74% and FVIII half-life >7h, resulting in a complete 
response. 

Case-3 Adult man with moderate HA who developed INH after 
surgery and concomitant switch to another concentrate 
(octocog-alfa 2nd gen). The patient refused the ITI 
treatment immediately after the INH appearance, and 
was then put on prophylaxis with BPA. First ITI was 
then started with pdFVIII/vWF at 200 IU/kg/d. INH 
titer reached its historical peak (134 BU) two months 
later and progressively decreased to 15 BU, but without 
ever disappearing. This ITI was stopped after nineteen 
months. A second ITI was then tried with high dose 
regimen of morocotocog-alfa, but also in this case the 
mean INH titer remained high (21 BU) and this treatment 
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was considered failed after 10 months from the onset. 
A new ITI-R was then started with simoctoctocog-alfa 
(hrFVIII), at 200 IU/kg/d and with a high-titer INH (74 
BU). INH progressively decreased and 7 months later 
disappeared (<0.6 BU). Subsequent laboratory analysis 
confirmed this value and recorded a FVIII recovery 
>200%.

Conclusions. Our cases showed that different rFVIII could be 
an important option for treating patients with HA and high-titer 
INH who previously underwent one or more failed ITI.

PO045 
RELATIONSHIP BETWEEN AB0 BLOOD GROUP AND 
BLEEDING PHENOTYPE IN PATIENTS WITH MILD 
TO MODERATE RARE BLEEDING DISORDERS
Turatti G.(1), Spiezia L.(1), Campello E.(1), Fadin M.(1), 
Gavasso S.(1), Saggiorato G.(1), Sartorello F.(1), Zerbinati P.(1), 
Simioni P.(1)

(1)Thrombotic and Haemorrhagic Diseases Unit, University of 
Padua Medical School, Padova 

Background. Rare bleeding disorders (RBDs) are a 
heterogeneous group of inherited coagulation factors' 
deficiency (i.e. FII, FV, FVII, FX, FXI, FXIII and fibrinogen), 
characterized by different clinical manifestations, ranging from 
absence of symptoms to severe spontaneous bleedings. The 
purpose of this study was to evaluate the possible role of AB0 
in modulating the bleeding phenotype in patients with mild to 
moderate RBDs.
Methods. We enrolled 204 consecutive outpatients referred 
from December 2012 to December 2017 to the Thrombotic 
and Haemorrhagic Diseases Unit Center of Padua University 
Hospital. For each patient we collected information about 
age, gender, blood group and bleeding history. Moreover, 
laboratory parameters (i.e. Prothrombin Time, activated Partial 
Thromboplastin Time and plasma levels of coagulation factors) 
were obtained.
Results. Out of the 204 patients, 87 (42.6%) were 0 blood group 
and 117 (57.4%) were non-0 blood group. In the 0 blood group 
patients, 42 (20.6%) had a bleeding event and in the non-0 
blood group patients, 37 (18.1%) had a bleeding event, with an 
odds ratio of 0.49 (0.27-0.92; p=0.02). No significant difference 
was observed between bleeders and non-bleeders as far as age, 
gender and laboratory parameters were concerned.
Conclusions. The results of our study show that patients 
with mild to moderate RBDs and non-0 blood type present a 
significantly lower prevalence of bleeding episodes than RBDs 
patients with 0 blood group. The reduced bleeding tendency 
could be due to the higher von Willebrand factor plasma levels 
reported in subjects with non-0 blood group than in type-
0 individuals. Larger and prospective studies are needed to 
confirm our results.

SESSION 6
Diagnostic laboratory 

in haemostasis and thrombosis (I)

PO046 
THE IMMATURE PLATELET FRACTION (IPF) 
AS A POTENTIAL MARKER OF THROMBOPHILIA
Diquattro M.(1), De Michele S.(1), Vitale G.(1), Mandalà E.(1), 
Maggiore G.(1), Amoroso T.(1), Roccamatisi F.(1), Palma B.(1)

(1)UOC Patologia Clinica, Dipartimento dei Servizi 
Diagnostici, ARNAS Civico, Palermo 

Background. The increase of the Immature Platelet Fraction 
(IPF,%) has been associated with the thrombotic risk in 
different clinical settings and the drug resistance in dual 
antiplatelet therapy. The aim of the study was to evaluate if IPF 
could highlight platelet heterogeneity in inherited and acquired 
thrombophilia. 
Methods. From January to December 2017 we evaluated n.73 
inpatients (M/F: 38/37), median age 49.5 years, range 10-88, with 
a history of thrombotic events and with heterogeneous clinical 
contexts, positive for laboratory screening of thrombophilia, 
the range of the platelet count was 125-829×109/L, mean 268, 
as control group n.149 healthy adults. We evaluated in EDTA 
k2 blood samples, within one hour of sampling (XN 9000 
hematology analyzer, Sysmex): platelet count (PLT-F, ×109/L), 
Immature Platelet Fraction (IPF, %), Mean Platelet Volume 
(MPV, fL), Platelet-to-large-cell-ratio (P-LCR, %) and Platelet 
Distribution Width (PDW, %). The thrombophilia positive 
patients were subdivided into two further groups based on IPF 
value: group A (n.35), IPF range 0.6-3.0% (within the reference 
range) and group B (n.38), IPF range 3.4-21.8%. In both groups 
there were single or double prothrombotic abnormalities, in 
group B there was also complex thrombophilia; the comparison 
between the groups was done with the Student T test for 
independent samples (Medcalc software). 
Results. A significant increase (p value <0.001) of IPF and the 
platelet parameters in the thrombophilia positive patients vs the 
healthy controls (Table: median values, range) and in group B 
vs group A was shown. Peripheral blood film in group B showed 
platelet anisocytosis, a variable percentage of large platelets and 
rarely giant platelets. 
Conclusions. Preliminary data of our study shows how the 
platelet parameters can highlight the presence of a heterogeneous 
platelet phenotype in inherited and acquired Thrombophilia, 
whose clinical significance for tailored therapeutic management 
is still the subject of study and debate.
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PO047 
SERUM ALBUMIN IS INVERSELY ASSOCIATED 
WITH PORTAL VEIN THROMBOSIS IN CIRRHOSIS 
Nocella C.(1), Carnevale R.(2), Cammisotto V.(2), 
Bartimoccia S.(2), Novo M.(2), D'Amico A.(2), Basili S.(2), 
Violi F.(2)

(1)IRCCS NeuroMed, Pozzilli; (2)Sapienza University of Rome, 
Rome 

Background. Portal vein thrombosis (PVT) may complicate 
the clinical course of liver cirrhosis particularly in patients with 
mild-severe disease, who are characterized by low serum levels 
of albumin. This study was undertaken to assess if a relationship 
between serum albumin and platelet activation can be detected 
in cirrhosis.
Methods. The study encompassed 3 phases: 
1) analysis of the association between serum albumin and 

markers of in vivo platelet activation, namely sCD40L, 
and of oxidative stress, namely soluble(s)Nox2-dp and 
isoprostanes in cirrhotic patients (n=112); 

2) in vitro experiments to assess if scalar concentrations of 
albumin (2, 2.5, 3. 3.5, 4 g/dL) were capable of affecting 
platelet activation; 

3) ex vivo platelet function in 5 cirrhotic patients received 
therapy with human albumin.

Results. In this cohort of cirrhotic patients, we found that serum 
albumin inversely correlated with plasma sCD40L (p<0.001) 
as well as with sNox2-dp (p<0.0001) and serum isoprostanes 
(p<0.0001). Then, in platelets from healthy volunteers (n=5) 
exposed to scalar concentrations of albumin we demonstrated 
that albumin dose-dependently inhibits collagen-induced 
platelet aggregation coincidentally with down-regulation of 
Nox2 activation and formation of isoprostanes. In 5 cirrhotic 
patients who needed to be treated with albumin infusion we 
found that, compared to baseline values, collagen-induced 
platelet aggregation progressively decreased until up three 
days of infusion and tended to return to baseline values 4 days 
after its discontinuation; inhibition of platelet aggregation was 
coincident with an antioxidant effect as shown by sNox2 and 
isoprostanes lowering.
Conclusions. In conclusion, we provide the first evidence that 
albumin inhibits platelet aggregation by down-regulation Nox2-
derived oxidative stress.

PO048 
MULTIDRUG RESISTANCE PROTEIN-4 INHIBITOR 
IN MODULATING PLATELET FUNCTION AND HIGH 
ON-ASPIRIN TREATMENT PLATELET REACTIVITY 
Alemanno L.(1), Guarino M.L.(1), Massimi I.(1), Maria G.(1), 
Angiolillo D.J.(2), Frati L.(3), Pulcinelli F.M.(4)

(1)Dipartimento di Medicina Sperimentale, Policlinico Umberto 
I, Università di Roma "La Sapienza", Roma, Italy; (2)Division 
of Cardiology, University of Florida College of Medicine-
Jacksonville, Jacksonville, FL USA; (3)I.R.C.C.S Neuromed, 
Località Camerelle, Pozzilli, Italy; (4)Università di Roma La 
Sapienza, Roma, Italy 

Background. Platelet Multidrug Resistance Protein4 (MRP4) 
overexpression has a role in reducing the pharmacodynamics 
effects of aspirin. A recent phenomenon that is affecting 
the international scientific community is the high on aspirin 
residual platelet reactivity (HARPR), that positively correlated 
with MRP4 levels.
We studied the effects of an MRP4 mediated transport inhibitor, 
cilostazol, on ADP, Collagen and TRAP-6 induced platelet 
activation.
We also studied the inhibitory effect of SNP, a NO donor, that 
enhances cGMP cytosolic concentration in platelet obtained 
from aspirin treated patients.
Methods. We performed the studies in platelets obtained from 
healthy volunteers (HV; N=10) and patients under chronic 
aspirin treatment (N=45). Platelet aggregation (PA) was 
evaluated and the results are reported as percent of aggregation 
observed after 4 min stimulation (%PA) in response to collagen 
(threshold concentration). ATP release (luciferin-luciferase 
assay) was measured to evaluate platelet secretion. In order to 
exclude the cAMP dependent cilostazol effects, the agonist was 
added 10 seconds after drug treatment.
Furthermore, we evaluated the phosphorylation status of VASP 
on the Serine 239 through Western Blot. As cilostazol is also a 
cAMP elevating agent (PDE inhibitor), to separate the effect on 
MRP4 and PDE, platelets were treated at different time points.
Results. PA and secretion were reduced when platelets were 
activated 10 seconds after addition of cilostazol (6.4±2.4 vs 
88.8±1.9% PA; 2.4±1.6 vs 26.8±2.2% ATP-release) (5±8.6% 
vs 89.7±1.6% PA; 1.6±0.4 vs 29±2.7% ATP-release) with 
Collagen and TRAP-6 respectively and with ADP (40.5±16.2 
vs 60.1±14.2).
In presence of SNP, Cilostazol reduces ADP induced platelet 
aggregation (7.2±4.5 vs 20.7 ±10.5).
VASP phosphorylation was absent at this time, indicating 
that inhibition is not cAMP-cGMP correlated. The effect 
of Cilostazol on PA is dependent on MRP4 inhibition, as at 
that time PA reduction was evident using an MRP4 selective 
inhibitor, Ceefourin1(6.4±5.8% vs 84.1±5.5% PA).
Cilostazol reduces collagen induced PA (17.5 ±7.7% vs 
53.2±7.8%) in patients with HARPR.
Conclusions. Cilostazol reduces HARPR through the inhibition 
of MRP4 mediated transport. This could be the reason for which 
the addition of cilostazol to dual antiplatelet treatment reduces 
risk of MACE after stent implantation without higher incidence 
of bleeding as previously demonstrated.
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PO049 
A SYSTEMATIC REVIEW AND META-ANALYSIS 
OF THE USE OF THROMBOPOIETIN RECEPTOR 
AGONISTS IN IMMUNE THROMBOCYTOPENIC 
PURPURA PATIENTS 
Birocchi S.(1), Podda G.M.(1), Manzoni M.(1), Casazza G.(2), 
Cattaneo M.(1)

(1)Unità di Medicina III, ASST Santi Paolo e Carlo, 
Dipartimento di Scienze della Salute, Università degli Studi 
di Milano, Milano; (2)Dipartimento di Scienze Biomediche e 
Cliniche "L. Sacco", Milano 

Background. Recent studies indicated that rituximab or 
thrombopoietin recept agonist (TPO-RA) are effective 
alternative treatments to splenectomy in patients with immune 
thrombocytopenia (ITP) who are resistant or refractory to first 
line therapies. TPO-RA are effective and well tolerated, although 
the associated increase in risk of thrombosis and bone marrow 
reticulin are potential serious side effects. Previous meta-analyses 
of the use of TPO-RA in ITP reported discordant results: in 2011, 
Zeng et al. showed that TPO-RA did not reduce the primary 
endopoints of mortality and major bleedings; in 2016, Wang et 
al showed that TPO-RA increased the platelet count and reduced 
any bleeding. We undertook a systematic review of the use of 
TPO-RA in ITP, which, compared to the previous meta-analyses, 
included recently published studies and considered different 
clinical end-points.
Methods. We searched on MEDLINE, EMBASE and CENTRAL 
all the studies of TPO-RA in ITP, published until June 2017. 
The primary endpoints were: the relative risk (RR) of treatment 
failure (defined as a platelet count <30.000/µL or an increase 
in platelet count from baseline of less than 2 folds in presence 
of bleeding); the RR of bleeding of WHO grade 2 or more; the 
rate of remission of ITP after the suspension of treatment. The 
principal safety outcome was the RR of treatment-related adverse 
events. Platelet count increments were secondary outcomes. 
Only RCTs were used to estimate RRs, whereas cohort studies 
were also considered to estimate remission rates and long-term 
outcomes.
Results. Among 1,044 identified records, we selected 15 RCTs 
and 20 cohort studies. RCTs included 840 patients assigned to 
TPO-RA and 417 assigned to placebo. Treatment duration was 
between 4 and 52 weeks. The risk of treatment failure in RCTs 
was significantly lower in patients assigned to TPO-RA (21% vs 
45% in controls: RR=0.44, 95% CI, 0.35-0.56), during a median 
follow-up of 13 weeks. The incidence of treatment failure in cohort 
studies was 29% in TPO-RA treated patients during a median 
follow-up of 126 weeks, while the incidence of remission after 
TPO withdrawal was 16% (95% CI, 5.7%-29%) during a median 
follow-up of 134 weeks. The RR of bleeding of WHO grade 2 or 
more was 0,56 (95% CI, 0.37-0.84). in TPO-R. The probability 
of platelet response during the first weeks of treatment was 
74% in TPO-RA and 22% in placebo (RR=3.52; 95% CI, 2.43-
5.84). Adverse events were rare and not significantly different 
between TPO-RA and controls: thrombosis (arterial or venous) 
in 2.1% of TPO-RA and 1.01% of controls (RR 1.34; 95% CI, 
0.53-3.35); transaminase elevation over 3 folds the upper limit, 
in 2% of TPO-RA and 0.76% o controls (RR 1.79; 95% CI, 0.66-
4.86). The incidence of bone marrow fibrosis (2.6 and 3.3%) and 
cataract (1.9% and 2%) was similar in TPO-RA and placebo.
Conclusions. TPO-RA are effective and safe in patients with ITP, 
even in long term follow-up. The low incidence of adverse events 
needs to be confirmed in observational studies with longer follow-up.

PO050 
TREATMENT OF PARANEOPLASTIC IMMUNE 
THROMBOCYTOPENIA (ITP): 
A SYSTEMATIC REVIEW 
Podda G.M.(1), Fiorelli E.(1), Birocchi S.(1), Rambaldi B.(1), 
Di Chio M.C.(1), Casazza G.(2), Cattaneo M.(1)

(1)Unità di Medicina III, ASST Santi Paolo e Carlo, 
Dipartimento di Scienze della Salute, Università degli Studi 
di Milano, Milano; (2)Dipartimento di Scienze Biomediche e 
Cliniche "L. Sacco", Milano 

Background. Paraneoplastic immune thrombocytopenia 
(ITP) is a form of secondary immune ITP associated with 
lymphoproliferative diseases (LPD) or solid cancer. No firm 
data are available on its incidence, prognosis and response to 
therapy. Aim of our study was to conduct a systematic review 
of published literature reporting cases of paraneoplastic ITP and 
to evaluate the response to treatment.
Methods. MEDLINE, EMBASE, the Cochrane Library, 
references of relevant articles and reviews were searched in 
duplicate until January 2017. We included any observational or 
interventional study evaluating the treatment of patients with 
paraneoplastic ITP.
Results. Of the 216 full text articles assessed for eligibility, 104 
were included for a quantative analysis; a total of 148 patients 
were analyzed: 136 of them were described in 101 case reports, 
while 12 had been enrolled in 3 observational prospective and 
retrospective studies. Thirty-nine patients had a solid tumor, 
110 had LPD; one patient had both a LPD and a solid tumor. 
Mean age of the patients was 54±18 years (52±19 in LPD, 
58±15 in solid cancer). Response of ITP to any first treatment 
strategy was 54% (62% in patients with solid cancer, 51% in 
patients with LPD) during 18 months median follow-up (12 in 
cancer patients and 24 in LPD patients). The rate of relapse was 
48% (26% with solid cancer; 57% with lymphoproliferative 
disease). We found comparable results for patients who were 
treated with steroids plus immunoglobulins (IVIg) (overall 
response in 9 patients, 53%) or IVIg alone (overall response 
in 19 patients, 53%). Thus, the response of paraneoplastic ITP 
to first line treatment seemed to be less successful compared 
to that of primary ITP reported in literature: 66-85% with 
steroids alone and >80% with steroids plus IVIg. In contrast, 
the response to second-line treatments, such as splenectomy 
and thrombopoietin receptor agonists (TPO-RA) was similar 
to that reported for primary ITP in the literature: 74% and 
90%. The overall response to Rituximab was 75% in the in 
lymphoproliferative disease group, in line with the response rate 
of 60% in primary ITP, reported in the literature. Thirty-nine 
patients (32%) died: 31% among LPD patients and 35% among 
patients with solid cancer. Cancer and ITP related deaths were 
16% and 9% among LPD patients, and 29% and 6% among 
patients with solid cancer.
Conclusions. Paraneoplastic ITP seems to be associated with a 
lower response rate to first line treatments compared to primary 
ITP. Second-line treatments, including splenectomy, TPO-RA 
and rituximab displayed similar success rates as those reported 
in the literature for primary ITP. Well-designed, ad hoc studies 
are necessary to test the correctness of our conclusion.
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PO051 
PLATELET PARAMETERS AND CHILDHOOD 
CHRONIC IMMUNE THROMBOCYTOPENIA (ITP): 
LOOKING FOR EVIDENCE IN CLINICAL PRACTICE 
Diquattro M.(1), Gagliano F.(2), Gibilaro G.(2), Calabrò G.M.(1), 
Imburgia M.(1), Vitale G.(1), Iuculano A.(1), Di Maio C.(1), 
Consolo M.G.(1), Palma B.(1)

(1)UOC Patologia Clinica, Dipartimento dei Servizi 
Diagnostici, ARNAS Civico, Palermo; (2)Clinica Pediatrica, 
Ematologia Non Oncologica, Ospedale G.Di Cristina, ARNAS, 
Palermo 

Background. Clinical use of platelet parameters in chronic ITP 
is still subject to limitations due to the influence of preanalytical 
and analytical factors. However, it represents a simple analysis 
tool for platelet turnover. The aim of the study was to highlight 
heterogeneous morphological phenotypes in pediatric patients 
with chronic ITP. 
Methods. In May 2017, we selected 5 patients with chronic 
ITP, with different clinical settings and with haemorrhagic 
score <4, nobody had been splenectomized: patient 1 (2 y/M) 
on IVG and steroid therapy, patient 2 (7 y/M) ) on steroid 
therapy, patient 3 (12 y/M) in active phase and receiving IVG 
therapy, patient 4 (13 y, F) in complete remission, patient 5 (14 
y, M) on therapy with mycophenolate. We evaluated whole 
blood samples in EDTA K2 within 1 hour of sampling (XN2000 
hematological analyzer, Sysmex): Immature Platelet Fraction 
(IPF, %), platelet count (PLT-F, ×109/L), Mean Platelet Volume 
(MPV, fL), Platelet Distribution Width (PDW, fL,), platelet-to-
large cell-ratio (P-LCR,%), peripheral blood film. 
Results. Platelet parameters were heterogeneous with higher 
values in patients in the acute phase (Table), in patient 3, 
because of the high platelet anisocytosis, they were not 
determined (ND). Only in patient 4 the platelet parameters were 
at the reference limits. The morphological analysis confirmed 
in the patient 3 a significant number of large platelets and rare 
giant platelets, in patient 4 only rare large platelets and overall 
the platelet population within limits, in the other patients there 
was a moderate anisocytosis. 
Conclusions. Automated haemocytometry has allowed to 
highlight in chronic ITP a platelet profile that modulates 
according to clinical context and the response to therapy. It is 
still necessary to validate these morphological differences for 
prognostic purposes.

PO052 
LUMIAGGREGOMETRIC ANALYSIS AND USE OF 
POCT IN HAEMOSTASIS IN HEALTHY SUBJECTS 
AND CARDIOVASCULAR PATIENTS AT HIGH RISK 
La Giglia R.(1), Attanasio M.(1), Coppo M.(1), Paladino E.(2), 
Di Camillo C.(1), Castaman G.(2), Paniccia R.(1)

(1)Dept. of Experimental and Clinical Medicine, University of 
Florence, Florence; (2)AOU Careggi, Florence 

Background. Activated platelets play a critical role in patients 
(pts) with acute coronary syndrome (ACS). ACS patients on 
dual antiplatelet therapy might show a residual platelet reactivity 
(RPR). The complete release of the activated platelet might 
contribute to activation of secondary haemostasis and might be 
an indicator of the efficacy of antiplatelet therapy. In addition, 
haemostasis Point-of-Care Testing (POCT) devices allow to 
evaluate platelet (dys)function and clotting alterations. Aim of 
this study was to evaluate the platelet ATP release measured by 
lumiaggregometryin ACS pts on dual antiplatelet therapy. 
Methods. Citrated whole blood was taken from 28 ACS pts and 
9 healthy subjects. Light transmission aggregometry (LTA) in 
platelet-rich-plasma (PRP) and ATP release was performed by 
using the Chrono-Log 700 device (Chrono-Log, Mascia Brunelli, 
Milan, Italy) employing as agonists adenosine diphosphate ADP 
(10 µmol/L,cf) and arachidonic acid (AA) (1 mmol/L,cf). 22 
patients responding (responders)to dual therapy and 6 with non-
responding high PRP (non-responders) were distinguished (cut-
off: 70% ADP and 20% AA Max Aggregation). In POCT, the 
Closure Time (CT) with the COLL/ADP and COLL/EPI tests 
using the PFA-200 system (Siemens Healthcare Diagnostics, 
Milan, Italy) was measured. In addition, thromboelastometric 
analysis was performed by ROTEM® instrumentation (Werfen-
Instrumentation Laboratory, Milan, Italy), monitoring intrinsic 
pathway (INTEM test) both on whole blood and PRP under 
stimulation by ADP. 
Results. Responders showed a significant decrease in Max 
Aggregation and ATP release (at least p<0,05), compared to 
healthy subjects with both agonists and non-responders. With 
the PFA-200 COLL/EPI test a significant increase in the CT in 
the responders with respect to the controls and non-responders 
was found. In thromboelastometric analysis in all patients after 
stimulation with ADP a significant increase in MCF (maximum 
clot firmness) and G (dynamicity) parameters was found (at 
least p<0,05). Only non-responders maintain this significant 
increase in MCF, G and ,MCE (elasticity) parameters both in 
whole blood and for MCF on PRP. Non responders showed a 
significant increase in these parameters on PRP. 
Conclusions. Platelets of responders showed a significant 
decrease in ATP release and this platelet hypo-reactivity was 
confirmed by using global analysis. The tromboelastometric 
investigation showed an effective and significant platelet 
contribution to the formation of the clot only in non-responders 
who maintained a high RPR despite the therapy. This 
investigation reported a contribution of reactive platelets in 
mechanical stability and coagulation resistance. This aspect 
could provide a mechanistic interpretation of the strength of the 
clot as a consequence of a high platelet activation present in 
patients with high RPR. 
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PO053 
ELTROMBOPAG THERAPY IN A PATIENT AFFECTED 
BY MAY-HEGGLIN ANOMALY: 
IMPORTANCE OF A CORRECT DIAGNOSIS FOR 
AN EFFICACIOUS AND SAFE MANAGEMENT 
Porrazzo M.(1), Ferretti A.(1), Baldacci E.(1), Chistolini A.(1), 
Mazzucconi M.G.(1), Santoro C.(1)

(1)Ematologia, Dipartimento Biotecnologie Cellulari ed 
Ematologia, Sapienza Università, Roma 

Background. MYH9-related platelet disorders include 4 
inherited syndromes caused by mutations in MYH9 gene (May-
Hegglin anomaly, Epstein, Fechtner and Sebastian syndrome). 
A macrothrombocytopenia is present in all affected individuals, 
while only some develop other clinical manifestations 
such as renal failure, hearing loss, presenile cataract and 
elevation of liver enzymes. Diagnosis is based on detection 
of the granulocyte inclusion bodies using blood smears and 
immunofluorescence and/or identification of a heterozygous 
pathogenic variant in MYH9-gene. Frequently, differentiating 
immune thrombocytopenia (ITP) from MYH9-related platelet 
disorders or other inherited thrombocytopenias (ITs) is not easy. 
In the last years, in the literature, few cases of MYH9-related 
thrombocytopenia successfully treated with Thrombopoietin 
Receptor Agonists (TPO-RAs) have been reported. 
Case report. We report the case of a 63 years old female 
affected by thrombocytopenia since the age of 25 years. At 
diagnosis the platelet count was 60×109/L and at the blood smear 
some giant platelets were observed. The patient did present any 
bleeding symptom. She underwent a complete diagnostic work-
up in order to exclude secondary thrombocytopenias. Therefore, 
a diagnosis of primary ITP was made. Few months later the 
platelet count dropped below 20×109/L. Then the patient started 
corticosteroid therapy without any significant improvement, 
thus it was stopped. During follow-up the platelet levels 
fluctuated between 20-30×109/L without bleeding symptoms. 
At the age of 30 the patient underwent a caesarean section. 
In this occasion she was treated with platelet concentrates, 
because IvIG infusions before delivery did not increase platelet 
number. In 2005 the patient required hysterectomy because 
of a diagnosis of fibromatosis, and at that time the diagnosis 
was revised. A blood smear was performed and revealed the 
presence of giant platelets and Dhole like body in the cytoplasm 
of neutrophils. Therefore, a diagnosis of May-Hegglin anomaly 
was suspected, and subsequently confirmed by the indirect 
immunofluorescence test. The patient underwent successfully 
hysterectomy after infusion of platelet concentrates. In July 
2016, she needed a bilateral ovariectomy. In prophylaxis of 
surgery we decided to treat the patient with Eltrombopag at 
a dosage of 50mg/day. We monitored the platelet count and 
blood smears weekly. Four weeks after the start of Eltrombopag 
the platelet count was 140×109/L and the patient underwent 
a laparoscopic bilateral ovariectomy without complications. 
No other side effects related to Eltrombopag occurred. After 
therapy discontinuation, we observed a steady decline in the 
platelet count. 
Conclusions. This case underlines the importance of a correct 
diagnosis to identify ITs in order to implement safe and effective 
treatments. The use of Eltrombopag in patients affected by 
MYH9 related thromocytopenia can be a safe and effective 
treatment to achieve an optimal level of platelet count.

SESSION 7
Acquired haemorrhagic disorders:

diagnostic and clinical aspects

PO054 
A RARE CASE OF BLEEDING AND PLATELET 
DYSFUNCTION ASSOCIATED TO 
MONTELUKAST THERAPY 
Marchetti M.(1), Lerede T.(1), Testa M.(1), Brevi S.(1), Gamba S.(1), 
Falanga A.(1)

(1)Immunoematologia e Medicina Trasfusionale, ASST Papa 
Giovanni XXIII, Bergamo 

Background. Montelukast, a potent and specific antagonist 
of the cysteinyl leukotriene type 1 receptor, is commonly 
prescribed to treat asthma and allergic rhinitis. Montelukast 
is a safe and well-tolerated drug. The most frequent adverse 
effects include gastrointestinal symptoms, headache, fatigue, 
pharyngitis, upper-respiratory-tract infection, and rash. 
Bleeding tendency and bruising are very rare adverse events 
reported in post-marketing section of drug monographs.
Case report. We describe here the case of a 33-year-old 
woman with a history of allergic asthma that was referred to 
our outpatient clinic in October 2017 for persistent and diffuse 
painless ecchymosis of legs and arms. Family history was 
negative for coagulopathies. Blood film, platelet count and 
coagulation values were normal. Closure time by PFA-100® 
was prolonged with collagen/epinephrine (CEPI=257 sec) 
and normal with collagen/ADP (CADP=92 sec) cartridge. 
Screening for VWD as well as platelet surface glycoprotein 
expression were normal. The study of platelet aggregation and 
ATP release by lumi-aggregometry in platelet rich plasma, 
showed an impaired platelet aggregation response to collagen 
(reduced, irreversible), epinephrine (reduced, irreversible), ADP 
(reduced, reversible), and arachidonic acid (absent, no ATP 
release). Ristocetin-induced agglutination was normal. This 
platelet behavior was suggestive of an "Aspirin-like defect". In 
the literature, we found 2 case reports showing similar signs 
of bleeding in patients taking Montelukast, that resolved after 
drug discontinuation. Therefore, to evaluate a treatment-related 
side-effect, we withdrew the treatment, and after 10 days the 
bruising resolved and platelet function by PFA 100 and LTA 
gave normal results. Montelukast was then reintroduced, and 
the patient developed again ecchymosis of the limbs. The drug 
was definitively discontinued and, at today, she had no relapse.
Conclusions. Bruising by Montelukast, although listed on the 
drug package insert, so far is described in only three cases, 
including the present one. In all three cases, stop and re-
challenge with Montelukast, confirmed the connection between 
the drug and the bleeding. Interestingly, our data suggest an 
interference of the drug with the platelet function, as described 
in another case. Furthermore, the fact that this event only rarely 
occurs, suggests a specific predisposition of the subjects to 
this side-effect, probably linked to platelet arachidonic acid 
pathway alteration. This observation is to alert the clinicians, 
who must react at the onset of spontaneous bruising in a patient 
on Montelukast therapy. 
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PO055 
SEVERE ACQUIRED VON WILLEBRAND 
SYNDROME SECONDARY TO SYSTEMIC LUPUS 
ERYTHEMATOSUS 
Stufano F.(1), Baronciani L.(1), Biguzzi E.(1), Cozzi G.(1), 
Colpani P.(1), Chisini M.(1), Peyvandi F.(2)

(1)Angelo Bianchi Bonomi Haemophilia and Thrombosis 
Center, Fondazione IRCCS Ca' Granda Ospedale Maggiore 
Policlinico and Luigi Villa Foundation, Milano; (2)Angelo 
Bianchi Bonomi Haemophilia and Thrombosis Center; 
Department of Pathophysiology and Transplantation, 
Fondazione IRCCS Ca' Granda Ospedale Maggiore 
Policlinico and Luigi Villa Foundation; Università degli Studi 
di Milano, Milano 

Background. Acquired von Willebrand syndrome (AVWS) 
arises in individuals with no previous personal or family history 
of bleeding. This condition is uncommonly associated with 
systemic lupus erythematosus (SLE). We herein report the 
case of a 19-year-old woman who presented with severe gum 
bleeding and malaise. 
Case report. No previous personal or family history of bleeding 
was reported. Basic coagulation tests were all normal except 
for a prolongation of aPTT. Low values of FVIII and almost 
undetectable levels of VWF parameters, with a barely detectable 
VWF multimer pattern, lead to a potential diagnosis of severe 
VWD. However, the VWF propeptide to VWF:Ag ratio 
(VWFpp/VWF:Ag) was 74 (normal range 0.6-1.6), indicating 
a normal pro-VWF synthesis but a markedly increased plasma 
VWF clearance, typical of AVWS. The Bethesda method 
showed the presence of an inhibitor against VWF in the patient 
plasma (anti VWF:RCo=1 BU). Assays for anti-VWF non-
neutralizing antibodies demonstrated a high titer of IgG and 
also the presence of IgM. Based on the clinical manifestation 
and laboratory data, an autoimmune disease was hypothesized 
and following specific laboratory analyses a diagnosis of SLE 
was made. The patient was treated daily with prednisone, 
azathioprine and hydroxychloroquine sulfate. After 2 months 
of therapy, a progressive increment of FVIII and VWF values 
with concomitant reduction of anti-VWF IgG/IgM antibodies 
titer was observed. 
Conclusions. We described the laboratory features of an 
uncommon severe AVWS patient secondary to SLE, reporting 
the restoring of the VWF levels along with the decrease of anti-
VWF IgG/IgM antibodies titer after immunosuppressive therapy. 

PO056 
ARE PROTHROMBIN TIME AND CLOT WAVEFORM 
ANALYSIS USEFUL IN DETECTING A BLEEDING 
RISK IN LIVER CIRRHOSIS? 
Ruberto M.F.(1), Marongiu F.(1), Sorbello O.(1), Civolani A.(1), 
Demelia L.(1), Barcellona D.(1)

(1)Università degli Studi di Cagliari, Cagliari 

Background. Prothrombin time (PT) is thought to be 
unreliable in cirrhotic patients to predict the risk of bleeding. 
We wished to know whether PT ratio was an independent 
risk factor for bleeding alongside its clot waveform analysis 
(CWA). 
Methods. We studied 307 consecutive cirrhotic patients and 
115 healthy subjects. An ACL TOP 500 CTS Family (Werfen) 
was used for detecting both PT and CWA which included: 
a) time at which maximum velocity of clot formation 
(1st derivative), b) time at which maximum change in 
velocity of clot formation (2nd derivative), and c) the area of 
parabolic segment of the 1st and 2nd derivatives of PT which 
represents the entire dynamic cycle of the clot formation.
Results. Stepwise logistic regression analysis shows that PT 
ratio was the only variable significantly associated with the 
clinical history positive for bleeding (OR 2.15, 95% CI 1.36 
to 3.40). Using a haemorrhagic score, the stepwise model 
included PT ratio and the area of parabolic segment of the 
1st derivative of PT (OR 2.42, 95% CI 1.20 to 4.86; OR 3.81, 
95% CI 1.95 to 7.48 respectively). Moreover, to achieve 
a single score derived from the several measurements 
employed we assigned different points on the basis of both 
the OR obtained with the stepwise logistic regression, that 
is PT ratio (2.5 points) and the area of parabolic segment 
of the 1st derivative of PT (4.0 points). Therefore, the risk 
of bleeding ranged from 0 to 6.5 points. This new score 
was challenged against the haemorrhagic score in a ROC 
analysis. The AUC was 0.723, 95% CI: 0.669 to 0.772.
Conclusions. This study has tried to revise the role of PT in 
liver cirrhosis. PT ratio is associated to an increased bleeding 
risk. Its role may be further emphasized considering CWA 
analysis. This new score, if aggregated to PT ratio, could be 
useful to provide a single parameter immediately ready to 
assess the bleeding risk in the individual cirrhotic patient.
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PO057 
TEN-YEAR EXPERIENCE OF A SINGLE CENTER 
FOR ACQUIRED HAEMOPHILIA MANAGEMENT 
Sottilotta G.(1), Oriana V.(1), Luise F.(1), Piromalli A.(1)

(1)UOSD Microcitemie - Servizio Emostasi e Trombosi 
GOM Bianchi-Melacrino-Morelli, Reggio Calabria 

Background. Acquired Haemophilia A (AHA) is a rare 
(1.5 cases per million people) and life-threatening bleeding 
disorder caused by the development of inhibiting auto-
antibodies against Factor VIII. Both sexes can be affected 
with similar frequency. The incidence of AHA increases 
with age, being a very uncommon condition in children. 
In about 50% of the cases, AHA occurs in patients without 
concomitant disease, while the other 50% may be associated 
with the post-partum period, autoimmune diseases, cancers, 
or other diseases.
Methods. A retrospective review of 10 patients registered 
over a ten-year period between 2007 and 2017 at the 
Haemophilia Centre of Reggio Calabria (Italy) was made. 
Results. Five males and 5 females, with an age range of 5 to 
87 years (median 57.3) were identified. In 50% of patients 
the AHA was idiopathic, the other cases were associated 
with post-partum (20%), chronic obstructive pulmonary 
disease (10%), autoimmune thyroiditis (10%), non hodgkin 
lymphoma (10%). Two of these patients did not present 
bleeding at diagnosis, three evidenced skin bleedings and 
five showed limb muscle hematomas. All the haemorrhagic 
patients were successfully treated with Recombinant 
Activated Factor VII at 90 mcg/kg every 2-3 hours until 
bleeding stopped. As regards the immunosuppressive 
treatment, in two cases the inhibitor disappeared 
spontaneously; the other patients (80%) were treated with 
prednisone, cyclophosphamide, azathioprine, rituximab 
and high dose immunoglobulin. All patients achieved the 
inhibitor eradication except one who died from pneumonia 
probably related to the immunosuppressive therapy.
Conclusions. Our experience seems to confirm 
the epidemiological data from literature about age, 
sex distribution, and etiopathogenesis. A variety of 
immunosuppressive regimens were used according to the 
patients' age, comorbidities and also to different doctors' 
decisions in the various wards where patients were admitted. 

PO058 
ACQUIRED HAEMOPHILIA A: 
AN UNUSUAL COMPLICATION OF SURGERY
Polimeno M.(1), Tufano A.(1), Conca P.(1), Franco N.(1), Papa G.(1), 
Di Minno G.(1), Cerbone A.M.(1)

(1)Department of clinical Medicine and Surgery, "Federico II" 
University, Naples, Naples 

Background. Acquired haemophilia A (AHA) is a rare and 
severe bleeding disorder caused by autoantibodies against 
clotting factor VIII (FVIII). AHA occurs more frequently in 
the elderly and in association with malignancies, autoimmune 
diseases, postpartum, drug exposure; however, about half of 
the cases are idiopathic. The association with surgery is rarely 
reported.
Case report. A 51-year-old Caucasian man was admitted for 
small bowel obstruction. Because of failure of conservative 
therapy, he was treated with an urgent laparotomy that showed 
an intra-abdominal liquid/corpuscular mass. Despite the 
debridement of intestinal loops and mass removal, 5 days from 
surgery he developed a new intra-abdominal bleeding, with acute 
abdominal pain and severe anemia (haemoglobin -Hb-levels 
5,0 g/dL). A new urgent laparotomy showed haemoperitoneum 
with multiple fluid/corpuscular masses. During surgery local 
haemostasis was performed. Postoperatively the patient 
received 5 units of packed red blood cells.
He had no personal/familiar history of bleeding disorders. 
His past medical history included HCV infection at the age of 
25, treated with interferon and ribavirin, previous esophagitis 
and two interventions (inguinal hernia 1 year before and 
cholecystectomy seven months before), without bleeding 
complications.
Laboratory tests performed before the first laparotomy showed 
normal Hb and coagulation tests (PT 82%, aPTT ratio 0.98), 
while, after the second laparotomy, they revealed a prolonged 
aPTT (ratio: 2.55) with normal PT. The aPTT ratio was not 
modified after mixing test, Lupus Anticoagulant (LA) was 
negative, FVIII:C was 8% with presence of FVIII:C inhibitor 
at low titre (1 Bethesda Unit -BU-/mL), leading to diagnosis 
of AHA. The whole body Computed tomography excluded the 
presence of cancer. Cancer serum markers, immunology tests 
for autoimmune diseases, Bence-Jones proteinuria, HBV and 
HIV were negative. The tests for HCV-RNA and HCV genotype 
were not determinable, excluding active HCV infection.
Steroids were immediately started (1,2 mg/kg/day prednisone) 
without the need for bypassing agents because the patient's Hb 
levels quickly normalized and his general condition improved 
after only 10 days of treatment (Hb 9.4 g/dL; aPTT ratio: 1.46). 
At hospital discharge both Hb levels and aPTT were normalized 
(Hb 12.4 g/dL and aPTT ratio 1.12), and FVIII:C rose to normal 
levels (FVIII:C 67%). After 5 weeks, the steroid was gradually 
discontinued. The patient's clinical course has been uneventful 
for the following 6 months without recurrence of AHA.
Conclusions. This case highlights the possible association 
between AHA and surgery. Eradication of the inhibitory 
antibody with immunosuppression is indicated as soon as the 
diagnosis has been confirmed, because he patient may remain 
at risk of potential severe bleedings until the inhibitor is 
suppressed.
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PO059 
COAGULOPATHY IN A PATIENT WITH SKIN AND 
SOFT TISSUE INFECTION TREATED 
WITH TIGECYCLINE
Accardo P.A.(1), Donia C.(2)

(1)Medicina Trasfusionale, P.O. "Paolo Borsellino", Marsala; 
(2)UOC Chirurgia Plastica, P.O. "Paolo Borsellino", Marsala 

Background. Tigecycline is a new, broad-spectrum intravenous 
antibiotic approved for complicated skin and soft tissue 
infections1. Coagulopathy2 and hypofibrinogenemia have been 
associated with intravenous Tigecycline administration3. Here, 
we report the case of a 28 years old male admitted to the Plastic 
Surgery Unit of our Hospital due to the deishence of a recent 
right hand amputation stump. After the microbiological culture 
he was treated with 50 mg every 12 hours (standard dose) of 
Tigecycline associated with prolongation of prothrombin time 
and alteration of biochemical parameters such as albumin, 
antithrombin and cholinesterase.
Case report. A 28 years old male originally from Egypt was 
admitted to our Hospital due to the deishence of a recent right 
hand amputation stump. At admission, we decided to perform 
a bacterial culture of the wound. The antibiogram showed that  
bacterial strains were sensitive to Tygecycline. On the sixth 
day after admission the patient complained of an episode of 
vomiting and the drug was discontinued. On thirteenth day 
after admission, the monitoring of coagulation tests showed a 
prolongation of prothrombin time (ratio): 1.47 (normal range 
0.8-1.2), the alteration of activated thromboplastin time (sec): 
37.1 (normal range 25-36 seconds). The fibrinogen level (g/L) 
was 3.8 (normal range 1.6-4.5 g/L). The studied biochemical 
parameters showed decreasing of cholinesterase (U/L): 4,690 
(normal range: 4,590-11,500), and antithrombin (%): 60 
(normal range 80-120 ). Plasma level of CRP (normal range: 
<5 mg/mL) was 117.72 mg/mL without clinical signs of acute 
phase inflammation. The general examination excluded bleeding 
manifestations such as spontaneous hematomas or petechiae. The 
personal and family history was negative for bleeding diseases. 
Monitoring tests showed a slow return to the baseline level of the 
admission and on seventeenth day after admission.
Conclusions. Tigecycline has a broad spectrum of action, 
dose adjustment is indicated only for severe liver dysfunction. 
Prolongation of prothrombin time and the hypofibrinogenemia 
associated to Tigecycline treatment have previously been 
observed in patients with critical conditions. In our case, 
a subject, without known comorbidities and with normal 
baseline parameter,  developed symptomatic toxicities shortly 
after treatment initiation. Early treatment discontinuation of 
Tigecycline, in our case, should be responsible of the lack of 
haemorrhagic manifestations described in recent papers. The 
mechanism of coagulopathy Tigecycline-related is not known 
but should be studied because Tigecycline is an antibiotic with 
promising anti-cancer properties against different types of 
cancer, including acute myeloid leukemia4.
Reference 
1) Doan TL, et al. Tigecycline: a glycylcycline antimicrobial agent. 

Clin Ther 2006; 28: 1079-106. 
2) Hunt HJ. Bleeding and coagulopathies in critical care. N Engl J 

Med 2014; 370: 847-59. 
3) Zhang et al. Tigecycline treatment causes a decrease in fibrinogen 

levels. Antimicrob Agents Chemother 2015; 59: 1650-5. 
4) Skrtic M. et al Inhibition of mitochondrial translation strategy for 

human acute myeloid leukemia. Cell 2011; 15: 674-688.

PO060 
ACQUIRED HAEMOPHILIA A: 
THE THROMBOELASTOGRAM ROLE 
Preti P.S.(1), Sacco C.(2), Calabretta F.(2), Dacrema A.(2), 
Russo M.(2), Caneva L.(3), Ticozzelli G.(3), Ambaglio C.(4)

(1)Medicina Generale II, Dipartimento di Medicina Interna e 
Terapia Medica, Università di Pavia, Pavia; (2)Università di 
Pavia, Pavia; (3)Rianimazione II, IRCCS Policlinico S. Matteo, 
Pavia; (4)Medicina Generale II, IRCCS Policlinico S. Matteo, 
Pavia 

Background. Acquired haemophilia A (AHA) is an autoimmune 
disease caused by autoantibodies against functional epitopes 
of coagulation factor VIII. It is characterized by spontaneous 
haemorrhage, bleeding induced by surgery, trauma or invasive 
procedures in patients with no family or personal history of 
bleeding. AHA can be idiopathic, secondary to malignancy, 
autoimmune disorders, pregnancy or drug induced.
Case report. A 77-year-old man was admitted to the Intensive 
Care Unit (ICU) with haemorrhagic shock complicated by cardiac 
arrest due to a large left retroperitoneal hematoma extending 
into the pelvis treated with chemoembolization of lumbar and 
ileolumbar arteries. Patient's medical history included essential 
hypertension and moderate chronic kidney disease. He did not 
have any personal or family history of haemorrhagic diathesis. 
However, in the last four months he reported several episodes 
of spontaneous bruising associated with prolonged activated 
partial thromboplastin time (aPTT) and anemia. At the ICU, 
laboratory tests showed severe anemia, severely prolonged aPTT 
(52.2 sec), normal liver enzymes, fibrinogen levels and 
prothrombin time. Thromboelastogram (TEG) was performed 
and showed at first flat line and then a prolonged clotting 
time (R 31.2 min). To confirm the suspicion of an acquired 
coagulation disorder, a complete coagulation profile was 
performed. Von Willebrand factor was normal, while a severe 
factor VIII deficiency was determined (<0.3%) and high titre 
factor VIII inhibitors were detected (12.6 BU/mL). After 
haemodynamic stabilization, the patient was admitted to Internal 
Medicine Department where he was started on prednisone 
(1 mg/kg/die) and cyclophosphamide (100 mg/die). For persistent 
severe anemia requiring repeated red blood cell transfusions 
a whole body CT scan was performed showing enlargement 
of hematoma requiring the use of recombinant factor VIIa. 
Despite immunosuppressive therapy, factor VIII inhibitor titres 
remained initially elevated (7.88 BU/mL) with persistently low 
factor VIII levels (0.8%) so the patient was started on a second 
cycle of cyclophosphamide (100 mg/die) for ten days obtaining 
aPTT and R normalization and absence of FVIII Inhibitors. 
Further investigations into the cause of the patient's acquired 
haemophilia were done to rule out malignant or autoimmune 
diseases. Findings were normal, so the condition was assumed 
to be idiopathic. After two months of follow-up prednisone was 
reduced and after five months no bleeding complications were 
observed and factor VIII concentration remained normal.
Conclusions. AHA is a rare and potential life threatening 
disorder especially in late diagnosis. Bleeding manifestations 
associated with spontaneous prolonged PTT suggest further 
investigations. TEG can be an additional useful test. In our 
patient factor VIII returned within normal range, inhibitors 
were no longer detectable and TEG normalized in eight weeks. 
After five months of follow-up no bleeding complications 
were observed and factor VIII concentration remained at 
normal level.
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PO061 
AN UNEXPECTED COMPLICATION 
IN ACQUIRED HAEMOPHILIA A 
Arioli D.(1), Leone M.C.(1), Spaggiari E.(1), Galimberti D.(1), 
Abbate B.(2), Casali A.(1), Pilia A.(3), Ghirarduzzi A.(1)

(1)Medicina Cardiovascolare, Centro Emostasi e Trombosi, 
Arcispedale Santa Maria Nuova, Reggio Emilia; (2)Clinica e 
Terapia Medica, Ospedale Maggiore, Parma; (3)Laboratorio 
Analisi Chimico Cliniche ed Endocrinologia, Arcispedale 
Santa Maria Nuova, Reggio Emilia 

Background. Acquired haemophilia A (AHA) is a rare disease 
resulting from autoantibodies (inhibitors) against endogenous 
factor VIII (FVIII) that leads to bleeding, which is often 
spontaneous and severe. AHA tends to occur in elderly patients 
with comorbidities and is associated with high mortality 
risk from underlying comorbidities, bleeding, or treatment 
complications.
There is considerable interest in the potentially complex 
interactions between a tendency to bleed in these individuals and 
age-related medical problems such as cardiovascular disease.
Case report. A 68 years old woman presented with a huge 
gluteal hematoma extended to the back and tigh. In the previous 
days she was administerd antinflammatory drugs injections to 
treat a low back pain.
The abdomen CT scan showed an active right gluteal arterial 
bleeding, supplying the hematoma. Several blood and fresh 
frozen plasma units were infused for haemodinamic instability.
The patient remote history did not reveal spontaneous soft tissue 
bleeding and hemarthroses typical of haemophilia A and B but 
she reported an abdominal hematoma occurring during winter 
after cough.
An activated partial thromboplastin time (aPTT) prolungation 
was observed, so an acquired FVIII deficency was investigated. 
The FVIII blood level was 30% but an inhibitor was not found. 
The clinical setting was complicated by new bleeding episodes 
with anemia and the onset of neurological symptoms as aphasia 
and right hemiparesis. The brain CT scan showed an ischemic 
stroke in the acute phase but the neurological symptoms 
improved. She had a known pre-surgical left carotid stenosis 
and we hypotized an haemodynamic ischemic stroke due to 
hypoperfusion during a new bleeding event.
At the same time the laboratory team searched autoantibodies, 
and at last they were found, leading us to diagnose an acquired 
haemophilia A. The patient started treatment with prednisone 
1mg/kg and cyclophosphamide 75 mg/ die.
The clinical condition improved day by day along with FVIII 
levels, without new bleeding events.
Conclusions. We describe the unusual case of an ischemic 
complication in an acquired disease with elevated bleeding 
risk. The ischemic complication was not due to the use of 
factor infusion or bypassing agents that are indicated to the 
management of acute bleeding in acquired haemophilia but 
to a pre-existant ateromasic carotid disease and transient 
hypotension causing cerebral hypoperfusion.

PO062 
AN UNEXPECTED TRANSIENT FXI DEFICIENCY 
AFTER UROLOGICAL SURGERY 
Leone M.C.(1), Galimberti D.(1), Casali A.(1), Arioli D.(1), 
Granito M.(1), Muoio A.(1), PIlia A.(2), Ghirarduzzi A.(1)

(1)Medicina Cardiovascolare, Centro Emostasi e Trombosi, 
Arcispedale Santa Maria Nuova, Reggio Emilia; (2)Laboratorio 
Analisi Chimico Cliniche e Endocrinologia, Arcispedale Santa 
Maria Nuova, Reggio Emilia 

Background. Factor XI (FXI) deficiency is usually an enigma 
as its usually mild and disguising symptoms make it a real 
diagnostic and therapeutic challenge. As a matter of fact, severe 
spontaneous bleeding is a rare event, and haemorrhages are 
usually provoked by trauma, surgery or childbirth. Moreover 
it is a rare disorder with an incidence of 1 in a million within 
the general population being more common among Ashkenazi 
Jews. This haemostatic disorder could be more problematic 
when trauma involves oropharynx, nasopharynx or the urinary 
tract. The actual haemostatic role of FXI is not clear but the 
leading hypothesis is its primary role in preventing premature 
clot dissolution. This hypothesis support the important role of 
tranexamic acid in this disorder.
Case report. An 85-year-old man presented with post surgical 
persistent hematuria and anaemia requiring blood transfusions 
after a transvesical prostatectomy and bladder stone removal. He 
had a negative bleeding history. The laboratory tests showed a 
prolonged partial thromboplastin time (APTT), that was normal 
in the pre-surgical test. He showed decreased levels (nadir 
26.3%) of FXI and a significant decrease in haemoglobin values 
(about 4 gr/dL) with secondary clinical signs of haemodinamic 
instability. Three fresh frozen plasma (FFP) and six blood 
transfusion were administered. Autoantibodies were searched 
in the hypothesis of an acquired form of C Haemophilia; it was 
not possible to rule out the congenital form because he had no 
siblings or children. Tranexemic acid, an antifibrinolytic drug, 
was started at the dose of 1 gr every 8 hours. The clinical setting 
was then characterized by acute heart failure complicating 
mitral valve insufficiency and Klebsiella pneumoinae urinary 
tract infection; antibiotics and diuretics were started. The 
clinical picture gradually improved and so did FXI levels: 
APTT progressively fall into normal ranges within fifteen days. 
FXI autoantibodies resulted negative in several assays.
Conclusions. We report the case of transient mild FXI 
deficiency after urinary tract surgery with secondary severe 
anemia in a patient with a negative bleeding history. This case 
is interesting because it shows the importance of "wait and see" 
strategy treating the haemodynamic instability and making the 
right diagnosis before doing the specific treatment.
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PO063 
ACQUIRED VON WILLEBRAND SYNDROME IN A 
PATIENT WITH RECURRENT GASTROINTESTINAL 
BLEEDING: A COMPLEX, LATE DIAGNOSIS 
Arcoria F.A.(1), Coppola A.(2), Conca P.(1), Cimino E.(1), 
Polimeno M.(1), Tufano A.(1), Capasso F.(3), Mormile R.(3), 
Cerbone A.M.(1), Di Minno G.(1)

(1)Department of Clinical Medicine and Surgery, "Federico II" 
University, Naples, Naples; (2)Hub Center for Haemophilia and 
Inherited Bleeding Disorders, University Hospital of Parma, 
Parma; (3)DAI Medicina di Laboratorio e Trasfusionale, 
"Federico II" University, Naples, Naples 

Background. Acquired von Willebrand Syndrome (AVWS) 
is a rare bleeding disorder with symptoms similar to those 
associated with inherited von Willebrand disease (VWD). 
AVWS is caused by reduction/hypofunction of circulating von 
Willebrand Factor (VWF), due to antibodies against VWF, its 
adsorption onto neoplastic cells, decreased synthesis, damage/
proteolysis of high molecular weight multimers. AVWS is often 
related to autoimmune, malignant, lympho-/myelo-proliferative 
and cardiovascular disorders, and/or to drugs.
Case report. A 61-year-old man with recurrent melena, secondary 
anemia and persistent transfusion requirements, was referred to 
our Center. His family and personal history were uneventful until 
the age of 40 when, because of an unexplained melena, VWD was 
diagnosed, and a monoclonal IgGλ component (with negative 
urinary immuno-fixation) was found. Colonoscopy was negative 
for active bleeding, while esophago-gastroduodenoscopy showed 
Cameron›s disease and duodenal angiodysplasia (handled with 
laser treatment). No other associated disease was detected. He 
received factor VIII (FVIII)/VWF concentrate (Haemate P) on-
demand but, due to the recurrence of melena over the following 
years, long-term prophylaxis with FVIII/VWF concentrate was 
prescribed (~40 IU/kg 3 three times/week). On admission, prior 
to starting treatment, a prolonged aPTT ratio (1.77 corrected 
after mixing test) was evidenced, with FVIII:C 8,6%, VWF:Ag 
7.4%,VWF:RCo 3.1%. Thirthy minutes after a 40 UI/kg Hemate 
P infusion, FVIII:C was 43%, VWF:Ag 92% and VWF:RCo 
42%. However, consistent with the diagnosis of AVWS, FVIII 
and VWF plasma levels were dramatically reduced 2-6 h after 
infusion (2h: FVIII:C 21%, VWF:Ag 30%, VWF:RCo 7%; 
6h: FVIII:C 13%, VWF:Ag 11%, VWF:RCo 2%). The same 
dose of Hemate P was prescribed together with tranexamic acid 
(15 mg/kg) and longastatin (0.1 mg 3 times/day). Nevertheless, 
because of the persistence of gastrointestinal bleeding, Hemate 
P infusions every 6 hours were given. The latter strategy did 
not suffice to improve the patient›s clinical outcome. High-
dose intravenous immunoglobulins (hd-IVIG, 400mg/kg/d for 
5 days) were then administered and, during the administration, 
melena resolved and FVIII:C levels of 112%, VWF:Ag 139%, 
VWF:RCo 125% were found. Hd-IVIG short-courses (1g/kg/d 
for 2 days) were then given every 3 weeks. No further episode of 
melena was reported over a 6-mo follow-up period. Moreover, 
at month 5, 8 days after the last Hd-IVIG course, he underwent 
a mastoid abscess toilette, that did not require any further 
prophylaxis, without bleedings. This finding strengthened the 
diagnosis of AVWS.
Conclusions. AVWS is often due to increased VWF clearance 
and the diagnosis can be missed in patients with aPTT and VWF 
normalized at mixing test. Personal and family history, together 
with the identification of associated conditions, is crucial to 
diagnose AVWS and define the appropriate treatment.

PO064 
ANTI-FACTOR V INHIBITOR AFTER LIVER 
TRANSPLANTATION 
Ciavarella A.(1), Giannotta J.(1), Artoni A.(1), Novembrino C.(1), 
Valsecchi C.(1), Peyvandi F.(1), Martinelli I.(1)

(1)A. Bianchi Bonomi Haemophilia and Thrombosis Center, 
Fondazione IRCCS Ca' Granda - Ospedale Maggiore 
Policlinico, Milano 

Background. Anti-factor V antibodies (anti-FVA) occur 
rarely and mostly in association with autoimmune diseases, 
cancer, infections, antibiotic therapies and surgery. 
Approximately 30% of patients with anti-FVA do not 
develop bleeding complications. Therapies to remove anti-
FVA include corticosteroids, cyclophosphamide, intravenous 
immunoglobulin and plasmapheresis.
Case report. A 63-year-old man underwent successfully a 
liver transplantation for hepatocellular carcinoma. On day 19 
global coagulation tests were prolonged, with PT ratio of 4.70 
and aPTT ratio of 2.76 (1:1 mixture 1.42 and 0.95). Factor V 
activity was <1%, while plasma levels of other coagulation 
factors of the intrinsic and extrinsic pathways were normal. 
An anti-FV inhibitor was tested at a titer of 0.75 BU. Patient's 
therapy included tacrolimus, that may have a possible role in 
the occurrence of anti-FVA. Hence, at day 20 tacrolimus was 
discontinued and prednisone (1 mg/kg/od) was started, with a 
progressive reduction of PT and aPTT and increase of factor 
V activity up to 82% at day 28. The dose of prednisone was 
progressively reduced until suspension and tacrolimus was 
resumed at day 28. At day 30 factor V activity dropped again 
and tacrolimus was definitively discontinued. Despite of this, 
PT, aPTT and factor V activity did not raise. Hence, steroid 
therapy was resumed at day 37 and factor V activity raised and 
normalized in 72 hours. Our patient did not bleed.
Conclusions. We found a case report of a patient with an anti-
FVA after liver transplantation1. The authors speculated that 
tacrolimus may have acted as a cofactor for the inhibitor. We 
tested this hypothesis adding tacrolimus alcoholic solution to 
our patient's plasma collected after tacrolimus discontinuation, 
when plasma levels of factor V were normal. No reduction of 
factor V activity due to recurrence of the anti-FVA was detected. 
Having excluded a tacrolimus-mediated anti-FVA, we isolated 
an IgG antibody against factor V. The inhibitor titer dropped 
promptly after the beginning of prednisone and raised when it 
was discontinued.
1) Leroy-Matheron C et al. Transplantation. 1999; 68:1054-6.© SIM
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Biochemistry, physiopathology and genetics 

of haemostasis

PO065 
COAGULATION FACTOR XIII IN CHRONIC 
OBSTRUCTIVE PULMONARY DISEASE 
Radu C.M.(1), Bazzan E.(2), Turato G.(2), Bulato C.(1), 
Campello E.(1), Saetta M.(2), Cosio M.(2), Simioni P.(1)

(1)Department of Medicine, University of Padua, Padua; 
(2)Department of Cardiac, Thoracic, and Vascular Sciences, 
University of Padua, Padua 

Background. Chronic obstructive pulmonary disease (COPD) 
is a progressive disease arising from an inflammatory response 
to noxious particles or gases of which cigarette smoke is 
the most frequent. A number of studies have demonstrated 
that, in patients with COPD, a chronic inflammatory process 
is present throughout the airways, lung parenchyma, and 
pulmonary vasculature. The inflammatory response in the lung 
is characterized by infiltration of different inflammatory cell 
such as CD8 T lymphocytes, neutrophils and macrophages. 
Coagulation FXIII (FXIII) plays an important role in wound 
healing by stabilizing fibrin clots and crosslinking extracellular 
matrix proteins. Plasma FXIII circulates as a heterotetramer 
complex, which consist of two catalytic A subunits and two 
carrier/inhibitory B subunits (FXIII-A2B2). Cellular FXIII 
in megakaryocytes and monocytes/macrophages is present 
as FXIIIA2 subunit. Phagocytosis is the most characteristic 
function of macrophages in which the cytoskeletal system is 
involved. Nowadays, FXIIIA is strongly believed to be involved 
in the mechanisms of phagocytosis of macrophages. The aim of 
this study was to investigate the expression of FXIIIA in human 
lung tissue of smokers with COPD, asymptomatic smokers 
without COPD and nonsmoking control subjects
Methods. Surgical lungs from 53 subjects were studied: 23 
smokers with COPD at different stage of the disease severity, 13 
smokers without COPD, and 17 non-smokers. A double staining 
with the following antibodies anti-human CD68 (a marker of 
mature macrophage) and anti-human FXIIIA was performed 
and the samples were analyzed by immunohistochemistry and 
confocal microscopy.
Results. In all analyzed subjects, FXIIIA was present in 
lung tissue samples with particular relevance in vessels and 
in alveolar macrophages (CD68+). Furthermore, in control 
subjects (smokers without COPD and non-smokers), FXIIIA 
was localized mainly in the surface of alveolar macrophages. 
By contrast, in smokers with COPD the expression of FXIIIA 
in alveolar macrophages was much stronger and was localized 
throughout the cytoplasmic region. 
Conclusions. The expression of FXIIIA by alveolar 
macrophages/monocytes are likely to provide a local source 
of FXIII in inflamed lung tissue. The expression of FXIII 
represents a way by which macrophages may interact directly 
with the extracellular matrix. Increased FXIIA expression 
by macrophages in COPD patients could be involved in the 
increased the capacity of phagocytosis by these cells. Moreover, 
an excessive expression of FXIIIA could be contribute to the 
pathophysiology of airway in COPD. Further studies are needed 
to define the role of FXIII expression on macrophages in lung 
diseases.

PO066 
MANAGEMENT OF PREGNANCY IN A WOMAN 
WITH LATE-ONSET COMBINED HOMOCYSTINURIA 
AND METHYLMALONIC ACIDURIA 
Villani M.(1), Martinelli P.(2), Vecchione G.(1), Fischetti L.(1), 
Leccese A.(3), Santacroce R.(3), Corso G.(3), Margaglione M.(3), 
Grandone E.(1)

(1)I.R.C.C.S. "Casa Sollievo della Sofferenza", San Giovanni 
Rotondo (Foggia); (2)Università degli Studi di Napoli 
"Federico II", Napoli; (3)Università degli Studi di Foggia, 
Foggia 

Background. Cobalamin C (CblC) defects are inherited 
autosomal recessive disorders of vitamin B12 metabolism, with 
an unknown true prevalence. Although combined methylmalonic 
acidemia and homocystinuria are typical findings of CblC 
disease, clinical manifestations as well as the onset of clinical 
signs and symptoms are quite heterogeneous. In women with 
CblC defect, the appropriate clinical management of pregnancy 
remains to be established, with very few cases reported in the 
current literature.
Case report. We describe the case of a successful management 
of pregnancy in a 34 years-old Caucasian woman from Southern 
Italy with homocystinuria and methylmalonic aciduria due to 
CblC defect. She was referred to our Unit because of a 20th 
week pregnancy loss of a morphologically normal intrauterine 
growth restricted foetus. Then she performed a thrombophilia 
screening, that showed 100 µmol/L of plasma homocysteine 
(tHcy). At that time she was on folic acid (calcium folinate, 
15 mg/day). An accurate clinical history was collected 
together with laboratory data. This woman was delivered at 
term and was in apparently good health until 20 years, when 
she showed a normocitic anemia (Hb 8.2 g/L), elevated 
inflammatory markers (ESR 55), and an impaired renal function 
(1.9 mg/dL serological creatinin). Urinalysis revealed proteinuria 
(150 mg/dL) and micro-hematuria. At that time she was found 
to be moderately hypertensive. Neurological examination was 
normal. A renal biopsy revealed thrombotic microangiopathy 
with predominant lesions in the glomerulus and minimal 
lesions in the arterioles. Whole Exome Sequencing showed a 
compound heterozygosity for p. Tyr130His and p. Tyr222Stop 
in the MMACHC gene (Methylmalonic Aciduria type C and 
Homocystinuria; OMIM: 609831). Plasma concentration of 
methylmalonic acid was 1.09 µmol/L (reference value: 0-0.7). 
Hydroxocobalamin, 2 mg/week i.m. injection totally normalized 
tHcy plasma levels and restored anemia and renal function. 
Pregnancy was then started and low-molecular weight heparin 
at prophylactic doses (enoxaparin 4,000 IU/day) prescribed 
in addition to hydroxocobalamin until 4 weeks post-partum. 
After an uneventful pregnancy, a male baby weighing 2,420 gr 
(Apgar 1' 8, 10' 9) was delivered at 39 weeks.
Conclusions. Women with late-onset CblC defect can have a 
good pregnancy outcome, if adequately treated. The presented 
case emphasizes the importance of awareness and appropriate 
management of rare metabolic diseases during pregnancy.
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PO067 
SKEWED X INACTIVATION IN HAEMOPHILIA 
CARRIER FEMALES 
Garagiola I.(1), Mortarino M.(1), Mancuso M.E.(1), Biganzoli M.(1), 
Boscarino M.(1), Santagostino E.(1), Peyvandi F.(1,2) 
(1)Angelo Bianchi Bonomi Haemophilia and Thrombosis 
Center, Fondazione IRCCS Ca' Granda Ospedale Maggiore 
Policlinico and Fondazione Luigi Villa, Milano; (2)Department 
of Pathophysiology and Transplantation, Università degli 
Studi di Milano, Milano 

Background. X-linked disorders are generally expressed in males 
and rarely in females. In these rare cases, the clinical manifestations 
might be attributable to several genetic mechanisms including 
the skewed silencing of the X chromosome. Haemophilia A and 
B are X-linked haemorrhagic disorders. Bleeding tendency in 
female carriers is extremely variable and might be associated with 
low clotting factor levels. This could be ascribed to epigenetic 
variations as a skewed X chromosome inactivation (XCI). It is a 
normal epigenetic modification that ensures to females to have an 
equal dosage of X-chromosomal gene products compared to male 
XY cells. Female carriers of X-linked disorders can be severely 
affected if XCI is skewed and the mutant X is preferentially active. 
In this study, we analysed the XCI pattern in symptomatic female 
carriers of haemophilia A and B with a low clotting activity of 
FVIII or FIX (<50 IU/dL).
Methods. Molecular characterization was performed using 
PCR, Sanger sequencing, and MLPA analysis. X inactivation 
status was studied by methylation-sensitive endonuclease 
digestion, coupled with PCR analysis of a polymorphic CAG 
repeat in the human androgen receptor (HUMARA) gene.
Results. Twenty-two carriers of haemophilia A and 8 carriers of 
haemophilia B with low clotting factor FVIII and FIX levels were 
included. Median FVIII and FIX clotting activity was 29 IU/dL 
(IQR 13-34 IU/dL) and 20 IU/dL (IQR 12-34 IU/dL), respectively. 
A specific mutation was found in 26 (87%) haemophilia carriers 
in heterozygous state, not justifying alone their low factor levels.
HUMARA results showed a positive linear relationship between 
coagulant factor level and the degree of XCI (Figure), especially 
in the group of carriers with coagulant factor level lower than 20 
IU/dL and a degree of skewed XCI ≥80:20 (p<0.0001).
Conclusions. In our series of haemophilia female carriers with 
low clotting FVIII/FIX levels a significant degree of skewed XCI 
was found explaining the low expression of clotting factor levels.

PO068 
ZBTB12 DNA METHYLATION IS ASSOCIATED 
WITH MYOCARDIAL INFARCTION AND ITS 
METABOLIC RISK FACTORS: 
RESULTS FROM THE MOLI-FAMILY STUDY 
Noro F.(1), Gianfagna F.(2), Gialluisi A.(1), De Curtis A.(1), 
Di Castelnuovo A.(1), Cerletti C.(1), Donati M.B.(1), 
De Gaetano G.(1), Hoylaerts M.F.(3), Iacoviello L.(2), Izzi B.(1)

(1)Department of Epidemiology and Prevention, IRCCS Istituto 
Neurologico Mediterraneo Neuromed, Pozzilli, Italy; 
(2)Department of Epidemiology and Prevention, IRCCS 
Istituto Neurologico Mediterraneo Neuromed, Pozzilli, Italy; 
Department of Medicine and Surgery, University of Insubria, 
Varese, Italy; (3)Department of Cardiovascular Sciences, 
Center for Molecular and Vascular Biology, University of 
Leuven, Leuven, Belgium 

Bakground. Zinc finger and BTB domain containing 12 
(ZBTB12) is a conserved gene ubiquitously expressed in 
more than 20 tissues including the cardiovascular ones. Little 
is known about ZBTB12 function but it is predicted to be an 
intracellular transcription factor like other members of the 
ZBTB family. In a recent study performed on samples from two 
European cohorts, ZBTB12 hypomethylation was associated 
with myocardial infarction (MI). We aimed at investigating the 
effects of ZBTB12 methylation status in the Moli-family cohort.
Methods. Moli-family is an Italian family-based study designed 
to identify genetic and epigenetic variability of platelet-related 
phenotypes, their heritability and association with MI at young 
age. The study population included 732 subjects (aged 43±19 
SD, 44% men) from 54 extended pedigrees (23 families with 
familiarity for MI at young age and 31 matched control families). 
Blood cell count and other biochemical markers as well as 
anthropometric measures were recorded. A total of 31 CpG 
sites were analysed spanning a CpG island located in the only 
translated exon of ZBTB12, using the Sequenom EpiTYPER 
Mass-Array platform. We used multivariate regression models 
to investigate ZBTB12 methylation association with MI-related 
parameters, taking into account the family structure (generalized 
estimating equations, GEE) and using age, gender and smoking 
as covariates.
Results. After exclusion of failing DNA samples, ZBTB12 
methylation data for a total of 458 Moli-family samples was 
available for further analysis. We found a positive association 
between methylation at CpG26 and MI at young age (β=0.021; 
p=0.047), and between CpG7 methylation with overall MI risk 
(β=0.031; p=0.01). ZBTB12 CpG13 and CpG23.24 methylation 
was positively associated with d-dimer levels (β=11.08, p=0.023 
and β=13.58, p=0.015, respectively). Moreover, CpG11 
methylation was positively and significantly associated with 
BMI and waist circumference (β=0.74 and β=1.6, respectively, 
p<0.05) and with triglyceride levels (β=0.73, p=0.009). Instead, 
total cholesterol, HDL and LDL levels were associated with 
methylation at CpG sites 21-22 (β=0.19, β=0.26 and β=0.12, 
respectively, p<0.05). Finally, methylation of CpG1 (β= −0.13; 
p=0.002), CpG5 (β= −0.12; p=0.016) and CpG26 (β= −0.12; 
p=0.009) was negatively associated with INFLAscore, a 
measure of low grade inflammation.
Conclusions. Changes in methylation of ZBTB12 are associated 
with MI, possibly through a complex mediation of a number of 
metabolic risk factors. 
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PO069 
HETEROZYGOUS SPLICING MUTATIONS 
ASSOCIATED WITH DOMINANT TYPE 1 
VON WILLEBRAND DISEASE 
Castaman G.(1), Linari S.(1), Volta A.(2), Kura A.(2), Pieri L.(1), 
Giusti B.(2), Ferrarese M.(3), Bernardi F.(3)

(1)Center for Bleeding Disorders and Coagulation, Azienda 
Ospedaliera Universitaria Careggi, Florence; (2)Advanced 
Molecular Genetics Laboratory, Atherothrombotic Diseases 
Center, Azienda Ospedaliera Universitaria Careggi, Florence; 
(3)Department of Life Sciences and Biotechnology, University 
of Ferrara, Ferrara 

Background. A large proportion of type 1 von Willebrand 
disease (VWD) cases are associated with missense mutations 
scattered over the entire von Willebrand factor gene (VWF). A 
few mutations are caused by stop codon or splice site mutations. 
In these patients usually VWF levels of 30-50 U/dL are observed 
and bleeding history is mild.
The aim of this study is to report three novel heterozygous splice 
site mutations associated with a full penetrance and expressivity 
pattern.
Methods. Whole VWF gene and intron-exon boundaries were 
sequenced by Sanger methodology. VWF mRNA was evaluated 
by using RNA extracted from lymphocytes. FVIII coagulant 
activity, von Willebrand factor antigen and ristocetin cofactor 
activity were assessed by routine methods. Bleeding history was 
assessed by the ISTH-BAT.
Results. Three different families were evaluated. FVIII ranged 
from 15 to 28 U/dL, VWF antigen and activity were always 
below 20 U/dL. The reduction of FVIII and VWF levels 
were homogeneous within the families. Bleeding history was 
significant in all (BS >6). A novel c.3538+1 G>T in intron 
26, a novel deletion between intron 28 and exon 29 (c.5054-
18_5063delTCCTGGTTGTCTTTGCAGACTGCAGCCA) 
and a novel c.5455+1G>A in intron 31 were detected. No other 
mutations or possible functional polymorphisms were identified. 
VWF mRNA studies in the first two patients showed that the 
mutation caused the skipping of exon 26 and 29 respectively. 
DDAVP response was variable in the index cases.
Conclusions. Rare splice site mutations in VWF can be 
associated with clear penetrance and expressivity as a result of 
exon skipping possibly causing dominant-negative effect on the 
normal VWF allele.

PO070 
GENETIC BASES OF BICUSPID AORTIC VALVE: 
ROLE OF HIGH-THROUGHPUT SEQUENCING 
APPROACH 
Sticchi E.(1), De Cario R.(1), Magi A.(1), Gori A.M.(2), Sereni A.(1), 
Cellai A.P.(3), Bandinelli B.(1), Nistri S.(4), Pepe G.(5), 
Marcucci R.(2), Giusti B.(2)

(1)Department of Experimental and Clinical Medicine, 
University of Florence, Florence; (2)Department of 
Experimental and Clinical Medicine, University of Florence, 
Florence; Atherothrombotic Disease Center, Careggi 
Hospital, Florence; (3)Atherothrombotic Disease Center, 
Careggi Hospital, Florence; (4)Cardiology Service, Centro 
Medico Strumentale Riabilitativo (CMSR) Veneto Medica, 
Altavilla Vicentina; (5)Department of Experimental and 
Clinical Medicine, Atherothrombotic Diseases Center, Marfan 
Syndrome and Related Disorders Regional Referral Center, 
Careggi Hospital, Florence 

Background. The progressive advancement of high-throughput 
sequencing (HTS) technologies significantly contributes to 
improve the comprehension of disorders, such as bicuspid 
aortic valve (BAV), whose genetic bases still remain to be 
finally elucidated. BAV has been described as an isolated 
trait or associated with syndromic conditions (e.g., Marfan 
syndrome [MFS] or Loeys-Dietz syndrome [LDS]). BAV is 
often associated with thoracic aortic aneurysm (50% of cases). 
Actually, it appears increasingly evident the contribution of 
multiple genes in BAV pathogenetic mechanisms, rather than 
a single gene. Aim of the present study is to investigate the 
genetic bases of BAV by using the potentiality of HTS and 
a novel computational approach that could be applied also in 
other complex traits.
Methods. Thirty eight BAV patients admitted to the Referring 
Center for MFS and Related Disorders (Tuscany, Italy) have 
been analyzed by HTS approach (Illumina), based on a targeted 
sequencing panel including 94 genes suspected to be associated 
with BAV or BAV-associated conditions or known to be 
involved in aortic wall remodeling. For 9 out of 38 patients 
familial members were also available for segregation analysis 
of mutations identified.
Results. One hundred and forty-one genetic variants with 
minor allele frequency (MAF) in the European population 
(MAF<0.01) have been identified in 59 different genes; 123 
variants have been defined damaging with at least 1 out of 4 
in silico pathogenicity prediction tool used. Genes previously 
suspected to be associated with the disease (NOTCH1, FBN1) 
and genes not previously associated (MYH11, LRP1, LTBP1, 
LTBP4) were identified. For a large part of mutations the 
segregation analysis in families did not confirm the association 
with BAV or TAA phenotype, with the exception of MYH11 
locus, for which an association with BAV phenotype was 
observed. Moreover, a computational approach aimed to 
evaluate significantly mutated genes with respect to background 
gene mutation rate (borrowed from cancer bioinformatics) 
allowed the identification of 21 candidate genes involved in 
BAV pathogenesis or susceptibility.
Conclusions. HTS technology and "BigData" bioinformatics 
approaches development provided information concerning genetic 
variability in candidate genes, whose further evaluation through 
functional studies and segregation analyses in families could 
contribute to improve the comprehension of BAV genetic bases.
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PO071 
ROLE OF LIPOPROTEIN (A) AND LPA KIV2 REPEAT 
POLYMORPHISM IN BICUSPID AORTIC VALVE 
STENOSIS AND CALCIFICATION 
Sticchi E.(1), Giusti B.(2), Cordisco A.(3), Gori A.M.(2), Sereni A.(1), 
Sofi F.(4), Mori F.(5), Colonna S.(6), Fugazzaro M.P.(7), Pepe G.(8), 
Nistri S.(7), Marcucci R.(2)

(1)Department of Experimental and Clinical Medicine, 
University of Florence, Florence; (2)Department of Experimental 
and Clinical Medicine, University of Florence, Florence, 
Italy; Atherothrombotic Disease Center, Careggi Hospital, 
Florence; (3)Cardiovascular and Perioperative Internal 
Medicine Unit, Careggi Hospital, Florence; (4)Department of 
Experimental and Clinical Medicine, University of Florence; 
Clinical Nutrition Unit, Careggi Hospital; Don Carlo Gnocchi 
Foundation, Florence; (5)Non-Invasive Vascular Diagnosis 
Regional Referral Center, Cardiovascular Diagnostics Unit, 
Careggi Hospital, Florence; (6)Outpatient Cardiology Unit, 
Health District 1 ULSS6, Vigonza and Carmignano di Brenta 
(Padua); (7)Cardiology Service, CMSR Veneto Medica, Altavilla 
Vicentina; (8)Department of Experimental and Clinical Medicine, 
Atherothrombotic Diseases Center, Marfan Syndrome and 
Related Disorders Regional Referral Center, Careggi Hospital, 
Florence 

Background. Haemodynamic valvular impairment is a frequent 
determinant of the natural history of bicuspid aortic valve 
(BAV). The role of elevated Lp(a) levels and LPA Kringle IV 
type 2 (KIV-2) size polymorphism in influencing aortic valve 
calcification and stenosis development in patients with tricuspid 
aortic valve was recognized. In this study, we investigated the 
association between Lp(a) and LPA KIV-2 repeat number, and 
the presence of calcification and stenosis in BAV patients.
Methods. Sixty-nine patients (79.7% males; median age 45 [30-
53] yrs), consecutively referred to Center for Cardiovascular 
Diagnosis or Referral Center for Marfan syndrome or 
related disorders, AOU Careggi, from June to November 
2014, were investigated. For each patient, clinical (ECG and 
echocardiography) and laboratory (Lp(a) [Immunoturbidimetric 
assay] and LPA KIV-2 repeat number [real time PCR]) 
evaluation was performed. Patients were compared with 69 
control subjects.
Results. No significant association between Lp(a) 
circulating levels and LPA KIV-2 repeat number and BAV 
was evidenced. Among BAV patients, significantly higher 
Lp(a) levels according to calcification degree were found 
(no-calcifications:78 [42-159] mg/L, mild/moderate: 134 
[69-189] mg/L; severe: 560 [286-1,511] mg/L, p=0.008). 
Conversely, lower LPA KIV-2 repeat number in subjects with 
more severe calcification degree was observed. Furthermore, 
higher Lp(a) levels in patients with aortic stenosis (214 [67-501] 
mg/L vs 104 [56-169] mg/L, p=0.043) were also found.
Conclusions. Present data suggest the potential role for Lp(a) as 
a possible risk marker useful to stratify, among BAV patients, 
those with higher chance to develop valvular calcifications and 
aortic stenosis.

PO072 
ROLE OF MMP9 GENE POLYMORPHISMS IN 
GENETIC SUSCEPTIBILITY FOR CAROTID ARTERY 
DISEASE 
Galora S.(1), Sticchi E.(1), De Cario R.(1), Kura A.(1), Volta A.(1), 
Gori A.M.(1), Pratesi C.(1), Pulli R.(2), Sofi F.(1), Marcucci R.(1), 
Giusti B.(1)

(1)Dept. Experimental and Clinical Medicine, University of 
Florence-Atherotrombotic Disease Center, Careggi Hospital, 
Florence, Florence; (2)Department of Vascular Surgery, 
University of Bari, Bari 

Background.  It is well known that matrix metalloproteinases are 
involved in atherosclerosis processes and plaque vulnerability. 
Our previous studies showed that metalloproteinases profiles, 
in particular metalloproteinase 9 (MMP9), predict three-
month poor outcomes in ischemic stroke patients treated with 
thrombolysis. We evaluate the role of three single nucleotide 
polymorphisms (SNPs) of the MMP9 gene, rs17576, rs3918256, 
rs3918249, selected according to literature plausibility 
evaluation.
Methods. Polymorphisms were studied in n=814 patients with 
CAS and n=814 apparently healthy subjects by Real Time PCR 
and Taqman specific probes technology.
Results. The 3 polymorphisms were in Hardy-Weinberg 
equilibrium both in patients and controls. The percentage of 
individuals carrying the T allele of the polymorphism rs3918249 
in CAS patients was significantly higher than that observed in 
controls (CC=40.8%, CT=43.9%, TT=15.3% vs CC=58.7%, 
CT=34.8%, TT=6.5%, p<0.0001). For the polymorphism 
rs3918256, it was observed that: AA patients=58.2%, 
GA=36.5%, GG=5.2% vs controls AA=45.2%, GA=42.8%, 
GG=11.9%, p<0.0001, showing an higher percentage of G 
allele carriers in controls. The genotype distribution of the 
third polymorphism, rs17576, was AA=56.9%, GA=35.7%, 
GG=7.4% in patients vs AA=48.0%, GA=44.0%, GG=8.0% 
in controls, p<0.0001. At the multivariate logistic regression 
analysis (adjusted for traditional cardiovascular risk factors), 
carriers of the T rs3918249 allele showed a significant and 
independent risk for CAS (OR=2.266 [95% CI 1.64-2.50], 
p<0.0001); carriers of the A rs3918256 allele showed a 
protective association for the onset of CAS (OR=0.59 [95% CI 
0.45-0.78], p<0.0001); carriers of the G rs17576 allele showed 
a trend for the protective association (OR=0.77 [95% CI 0.59- 
1.007], p=0.084).
At multivariate regression analysis the condition of being 
carriers of a number ≥5 of risk alleles was associated with an 
increased risk of occurrence of CAS [OR=3.5 (95% CI 2,3- 
5.2), p=0.0001].
Conclusions. These data showed a possible role for the 
rs3918249 MMP9 gene polymorphism in CAS onset and 
a protective role for the rs rs3918256 polymorphism as for 
rs17576. The risk was higher when a burden of risk alleles 
occurs.
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PO073 
THE MUGELLO STUDY, 1H-NMR METABOLOMICS 
OF NONAGENARIANS LIVING IN TUSCANY
Meoni G.(1), Vannetti F.(2), Tenori L.(3), Gori A.M.(3), 
Luchinat C.(1), Sofi F.(3), Molino Lova R.(2), Sorbi S.(2), 
Macchi C.(2)

(1)Magnetic Resonance Center (CERM), University of 
Florence, Sesto Fiorentino, Florence; (2)Fondazione Don 
Gnocchi, Florence; (3)Department of Experimental and 
Clinical Medicine, University of Florence, Florence 

Background. Several studies have found genes and biological 
processes associated to the aging process, but at the same time 
these are based on few targeted biological outcomes mostly 
lacking a general molecular fingerprint which consider and 
characterized the longevity process as a multifactorial event.
Nonagenarians represent a substantial, extraordinary increasing 
age group, that could also well represent the model of healthy 
aging. Previous studies on nonagenarians have widely 
investigated functional and cognitive decline, falls, predictors 
of mortality, in?ammation and aging genetics. However, to 
the best of our knowledge, this is the first study that aims to 
characterize the metabolic profile of nonagenarians through 
1H-NMR metabolomics. 
Methods. 357 serum samples of nonagenarians, 96 men (age 
92.61±3.4) and 261 women (age 93.2±3.2), have been analyzed 
using proton nuclear magnetic resonance spectroscopy 
(1H-NMR). One-dimensional 1H-NMR spectra have been 
used to identify thirty metabolites and calculate their relative 
concentration.
Results. Statistically different levels of metabolites (p<0.05) 
have been identified characterizing nonagenarians gender: 
males are characterized by higher serum levels of isoleucine, 
leucine, valine, creatinine and lower levels of glycine, glycerol 
and creatine respect to nonagenarian females.
Furthermore, univariate and multivariate logistic regressions 
were performed using metabolites levels to assess the risk 
for MMSE (Mini Mental State Examination), GDS (Geriatric 
Depression Scale), physical activity tests such as Timed&UpGo 
(>20 s) and SPPB (Short Physical Performance Battery) 
showing significant associations between MMSE and alanine 
and isoleucine, between Timed&UpGo and acetate and 
significant associations between SPBB with proline and 
lactate. Metabolites levels was also correlated with the familiar 
risk for cardiovascular (choline, creatinine and carnitine) and 
cerebrovascular (glutamine, myoinositol and phenylalanine) 
diseases and dementia. Other major cardiovascular risk factor 
such as hypertension, dyslipidaemia and congestive heart 
failure were also considered in correlation with metabolites, 
enlightening the role of alanine, glycine and glycerol for the 
risk of hypertension.
Conclusions. As a whole, our findings are consistent 
with available literature and provide new insights on the 
characterization of the aging process in nonagenarians' profile.

PO074 
GENETIC SUSCEPTIBILITY FOR ANEURYSMAL 
DISEASE: ROLE OF LRP1 RS1466535, ZNF335 RS3827066 
AND LDLR RS6511720 GENE POLYMORPHISMS 
Galora S.(1), Sticchi E.(1), De Cario R.(1), Pepe G.(1), Kura A.(1), 
Volta A.(1), Bandinelli B.(1), Giusti B.(1)

(1)Dept. Experimental and Clinical Medicine, University of 
Florence-Atherotrombotic Disease Center, Careggi Hospital, 
Florence 

Background. A genome wide association study (GWAS) 
evaluated the possible correlation of 535,296 polymorphisms 
with the abdominal aortic aneurism (AAA); rs1466535 
polymorphism in the low density lipoprotein receptor-related 
protein gene (LRP1) was associated as a risk factor, both in the 
internal replication study, and in a replication study conducted 
by our group. Further analysis showed other genetic variants 
associated with AAA including the rs3827066 polymorphism 
of the ZNF335 gene (zinc finger protein 335) and rs6511720 
of the LDLR gene (low density lipoprotein receptor). Previous 
studies carried out on murine models have shown that LRP1 
knock-out in cells of the smooth musculature leads to vascular 
pathologies very similar to Marfan syndrome (MFS), triggering 
the development of aneurysmal disease.The aim of the study 
was to evaluate whether these variants rs1466535, rs3827066 
and rs6511720 are specific AAA susceptibility factors or if 
they are related to thoracic aneurysmal disease in MFS patients 
Methods. GeneCatche (Invitrogen) on Freedom Evo platform 
(Tecan) for genomic DNA extraction from peripheral blood and 
subsequent genotyping analysis by real time PCR technology 
with TaqMan probes specific for the three polymorphisms (Life 
Technologies). We enrolled 225 patients with MFS referred 
to the Regional Reference Center for Marfan Syndrome and 
Related Diseases and 536 control subjects. Statistical analyzes 
were performed using the SPSS v.19 software (SPSS Inc, 
Chicago, IL, USA).
Results. Polymorphisms are in Hardy-Weinberg equilibrium 
in patients and controls.Traditional cardiovascular risk factors 
analysis highlights an higher prevalence of dyslipidemia, 
diabetes, smoking and high blood pressure in controls than in 
patients with MFS (34.9% vs 13.2%, p<0.0001; 5.6% vs 0%, 
p=0.001; 44.6% vs 17.9%, p<0.0001; 24.4% vs 17.7%, p=0.052).
The genotype distribution analysis highlights homozygous 
TT prevalence for the polymorphism rs1466535 LRP1 in 
controls than in patients (8.1% vs 4%, p=0.042) suggesting a 
possible protective role. About rs3827066 ZNF335, the T allele 
carriers (CT + TT) had an higher prevalence in MFS patients 
compared to controls (28.9% vs 20.6%, p=0.025), suggesting 
a possible role as a risk factor.The genotype distribution of 
the LDLR rs6511720 polymorphism did not differ statistically 
between cases and controls (p=0.407). At multivariate logistic 
regression (adjusted for traditional cardiovascular risk factors), 
the rs3827066 and the did not remain statistically significant 
(rs3827066: OR=0.70 [95% CI 0.39 to 1.22], p=0.215 and 
rs1466535: OR=0.72 [95% CI 0.26 to 2.01], p=0.536). these 
three polymorphisms were not significant determinants of the 
diameters of the thoracic aortic root in MFS patients.
Conclusions. rs14665365 polymorphisms of the LRP1 gene, the 
rs3827066 polymorphism of the ZNF335 gene and rs6511720 
of the LDLR gene previously associated with AAA do not 
represent significant and independent determinants of thoracic 
aneurysmal disease in MFS patients.
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PO075 
FAMILIAL HYPERCHOLESTEROLEMIA: 
RESULTS OF A 55 GENES TARGETED HIGH 
THROUGHPUT SEQUENCING IN DETERMINING 
MONOGENIC AND POLYGENIC NATURE OF THE 
DISEASE 
Volta A.(1), Sticchi E.(1), Magi A.(1), De Cario R.(1), Kura A.(1), 
Murri A.(1), Grifoni E.(2), Gori A.M.(2), Marcucci R.(2), Giusti B.(2)

(1)Dept. Exp. and Clinical Medicine, Univ. of Florence, Florence; 
(2)Dept, Exp. and Clinical Medicine, Univ. of Florence - 
Atherothrombotic Diseases Centre, Careggi Hospital, Florence

Background. Familial hypercholesterolaemia (FH) is an 
autosomal dominant genetic disorder characterized by elevated 
plasma levels of low density lipoprotein-cholesterol (LDL-C), 
which can lead to premature cardiovascular disease. FH is 
caused by mutations in LDLR, APOB and PCSK9 genes. 
However, many subjects with primary hypercholesterolemia 
did not demonstrate functional mutations in any of these genes. 
Aim of this work is to sequence, through a targeted high-
throughput sequencing (HTS) strategy, 55 genes, involved 
in FH or other alterations of lipid profile, in patients with 
suspected FH. We would evaluate whether this approach allows 
an improvement in diagnosis of genetic dyslipidemias and in 
research of novel associated genes, polygenic profiles impact 
and pharmacogenetic approaches. 
Methods. Subjects with suspected FH are identified using the 
most common diagnostic algorithm, the Dutch Lipid Clinic 
Network Score. We analyzed patients in which we previously 
excluded, with traditional Sanger sequencing, the presence of 
a pathogenetic LDLR mutation. DNA libraries were prepared 
using Agilent Haloplex HS Enrichment System and the 
sequencing was performed using Illumina MiSeq Reagent Kit v3. 
Sequencing results were analyzed using both Agilent SureCall 
software and a pipeline developed by the bioinformatics group 
of our Department. The possible pathogenicity of variants was 
evaluated using six different in silico tools. 
Results. In our first HTS experiment, we sequenced 14 patients. 
In 3 of them we found major mutations that can explain their 
lipid profile. The remaining patients showed a burden of 
polymorphisms at high and low/very low allele frequency in 
different genes that in part represent, based on some studies, 
known risk factors for or atherosclerotic disease that could 
confirm a polygenic predisposition to the disease. We started 
the segregation analysis in families of two patients. In one 
family the role of mutations in ABCG5 gene in lipid profile 
alteration was demonstrated. Furthermore, our data suggested 
that the simultaneous evaluation of genes involved in lipid-
lowering drugs pharmacogenetics could improve a personalized 
management of patients with an earlier achievement of the 
therapeutic target also avoiding adverse effects. 
Conclusions. Our results showed the significant advantages 
of using an HTS approach for the diagnosis and study of FH. 
Indeed, with our specific 55 genes panel we can not only screen 
the 3 major genes involved in FH, but we can also define the 
role of other major genes (e.g, ABCG5) and have a larger 
view about the patient's polygenic predisposition to the lipid 
disorders. The expansion of the case study will allow to confirm 
the hypothesis that familial hypercholesterolaemia can also be 
caused by an accumulation of common small-effect LDL-C-
raising alleles. Finally, the screening of the genes involved in 
lipid-lowering drugs pharmacogenetics could allow to apply a 
possible personalized therapy.

SESSION 9
Thrombosis and haemorrhages in cancer

PO076 
ELEVATED D-DIMER LEVELS ARE ASSOCIATED 
WITH MORTALITY FOR CANCER: 
FINDINGS FROM MOLI-SANI STUDY 
Costanzo S.(1), Di Castelnuovo A.(1), De Curtis A.(1), 
Bonaccio M.(1), Olivieri M.(2), Persichillo M.(1), Cerletti C.(1), 
Falanga A.(3), De Gaetano G.(1), Donati M.B.(1), Iacoviello L.(4)

(1)IRCCS Neuromed, Pozzilli; (2)University of Molise, 
Campobasso; (3)Papa Giovanni XXIII Hospital, Bergamo;       
(4)IRCCS Neuromed, Pozzilli and University of Insubria, 
Varese 

Background. Epidemiological evidence shows that elevated 
D-dimer levels are associated with increased risk of coronary artery 
disease and total mortality. To our knowledge, no prospective study 
has investigated the relationship between D-dimer levels and the 
incidence of cancer. We assessed the association of D-dimer levels 
with hospitalization and mortality for cancer, separately.
Methods. In the cohort of the Moli-sani study, we followed 
19,056 individuals (48% men, age≥35 y) free from clinically 
recognized cancer disease at baseline. D-dimer was measured 
on fresh citrated plasma by an automated latex-enhanced 
immunoassay (HemosIL-IL, Milan). Cancer hospitalization was 
assessed by linkage to the regional registry of hospital discharge 
records and total and cause-specific mortality was recorded by 
the Italian mortality registry (ReNCaM registry). Hazard ratios 
for each outcome according to D-dimer levels, modeled both as 
categories or as a continuous variable, were calculated by Cox-
proportional hazard multivariable models.
Results. At baseline, the mean value of D-dimer was 
201.8±105.7 (standard deviation, SD) ng/mL. Over a median 
follow-up of 8.2 y, we ascertained and validated 915 deaths, 328 
of which were from cancer, and recorded 1,329 hospitalizations 
for cancer. As opposed to the lowest quartile of D-dimer values 
(Table), levels >249 ng/mL were associated with increased risk 
of cancer mortality (HRIVQ 2

nd
third=1.52; 95% CI 1.01-2.30 and 

HRIVQ 3
rd

third=1.68; 95% CI 1.12-2.51; Table). One SD increase 
in D-dimer levels was associated with higher risk of death for 
cancer (11%; 95% CI 2-21%). No significant association was 
found between increasing D-dimer levels and hospitalization 
for cancer, but a significant positive trend only (p=0.044).
Conclusions. In a large apparently healthy adult population 
apparently free of cancer at baseline, elevated D-dimer levels 
(>249 ng/mL) were independently associated with increased 
risk of cancer death. 
(Partially supported by AIRC "5xMILLE" n.12237).

1 

Table Hazard Ratio (HR) and 95% Confidence Interval for Total Mortality, Cancer Mortality and Hospitalization for Cancer by D-dimer 
Quartiles (Q) 

P-for trend 

Continuous 

IQ IIQ IIIQ 
IV Q  HR for every SD 

increase  
of d-dimer levels IVQ 1stthird IVQ 2ndthird IVQ 3rdthird 

D-dimer (ng/mL) ≤143.0 143.1-180.0 180.1-221.9 222.0-249.0 249.1-317.0 317.0-1,000 
N 4 807 4 755 4 713 1621 1574 1586 

Total Mortality 
N Events (%) 129 (2.7) 196 (4.1) 201 (4.3) 85 (5.2) 133 (8.5) 171 (10.8) 
Person-years 39 259 39 004 38 722 13 124 12 440 12 326 
HR (95% CI),  
Age and sex adjusted -1- 1.28 

(1.03-1.61) 
1.17 

(0.93-1.46) 
1.15 

(0.87-1.51) 
1.50 

(1.17-1.93) 
1.85 

(1.45-2.34) <0.0001 1.14 (1.09-1.20) 

HR (95% CI),  
Multivariable model* -1- 1.27 

(1.00-1.58) 
1.16 

(0.92-1.45) 
1.13 

(0.85-1.49) 
1.50 

(1.17-1.93) 
1.88 

(1.48-2.39) <0.0001 1.15 (1.10-1.21) 

Cancer Mortality 
N Events (%) 54 (1.1) 69 (1.5) 83 (1.8) 29 (1.8) 44 (2.8) 49 (3.1) 
Person-years 39 255 38 973 38 709 13 108 12 441 12 295 
HR (95% CI),  
Age and sex adjusted -1- 1.16 

(0.81-1.65) 
1.29 

(0.91-1.82) 
1.11 

(0.70-1.76) 
1.50 

(0.99-2.27) 
1.62 

(1.08-2.42) 0.013 1.10 (1.01-1.20) 

HR (95% CI),  
Multivariable model* -1- 1.15 

(0.80-1.64) 
1.28 

(0.90-1.81) 
1.08 

(0.68-1.70) 
1.52 

(1.01-2.30) 
1.68 

(1.12-2.51) 0.0082 1.11 (1.02-1.21) 

Hospitalization for Cancer 
N Events (%) 304 (6.3) 282 (5.9) 328 (7.0) 128 (7.9) 133 (8.5) 154 (9.7) 
Person-years 38 120 38 042 37 625 12 693 12 014 11 814 
HR (95% CI),  
Age and sex adjusted -1- 0.88 

(0.75-1.04) 
0.99 

(0.84-1.16) 
1.03 

(0.83-1.26) 
1.02 

(0.82-1.25) 
1.18 

(0.96-1.44) 0.059 1.03 (0.98-1.08) 

HR (95% CI),  
Multivariable model* -1- 0.87 

(0.74-1.03) 
0.98 

(0.84-1.15) 
1.02 

(0.83-1.26) 
1.01 

(0.82-1.25) 
1.20 

(0.98-1.46) 0.044 1.04 (0.99-1.09) 

*Adjusted for age, sex, smoking, BMI, alcohol intake, education, physical activity, diabetic status.
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PO077 
RISK OF PULMONARY EMBOLISM AFTER 
SURGICAL RESECTION OF MENINGIOMA 
Artoni A.(1), Abbattista M.(1), Carrabba G.(2), Capecchi M.(1), 
Bucciarelli P.(1), Gianniello F.(1), Lecchi A.(1), Castellani M.(3), 
Peyvandi F.(4), Martinelli I.(1)

(1)A. Bianchi Bonomi Haemophilia and Thrombosis Center, 
Fondazione IRCCS Ca' Granda - Ospedale Maggiore 
Policlinico, Milan; (2)Division of Neurosurgery, Fondazione 
IRCCS Ca' Granda - Ospedale Maggiore Policlinico, Milan;  
(3)Nuclear Medicine, Fondazione IRCCS Ca' Granda - 
Ospedale Maggiore Policlinico, Milan; (4)A.Bianchi Bonomi 
Haemophilia and Thrombosis Center and Department of 
Pathophysiology and Transplantation, Fondazione IRCCS Ca' 
Granda - Ospedale Maggiore Policlinico and University of 
Milan, Milan 

Background. Patients undergoing meningioma resection 
are at increased risk of pulmonary embolism (PE). The 
incidence of post-operative PE is not well known, as well 
as predictive variables of the disease. The aim of the study 
is to estimate the incidence of PE in a cohort of patients 
undergoing meningioma resection and the role of D-dimer 
in identifying patients at risk.
Methods. Consecutive patients who underwent meningioma 
resection between 2012 and 2016 were included. A Q-scan 
was performed at baseline (day 0, before surgery) and at 
day 2 after surgery. Results of Q-scan were used to estimate 
the incidence of PE, reported as incidence risk and relative 
95% confidence interval (CI). D-dimer was measured at 
day 0, immediately post-surgery and at day 2. Patients who 
developed PE were compared to patients who did not for 
D-dimer levels in term of odds ratio. D-dimer cut-off levels 
were set at 75th percentile of the distribution of levels of 
patients without PE.
Results. 93 patients (71% women, mean age 60 years) 
undergoing meningioma resection were included in the 
study. All of them had a normal Q-scan at day 0 and 37 
had PE revealed by Q-scan at day 2, for an incidence 
risk of 39.8% (95% CI, 30-50%). All patients remained 
asymptomatic. D-dimer levels were increased post-surgery 
in patients who developed PE (odds ratio 3.0, 95% CI 1.0-
8.6). The increased risk was maintained up to day 2 (odd 
ratio 5.7, 95% CI 2.1-15.5), even after adjustment for sex, 
age, tumor dimension and duration of surgery (odd ratio 3.5, 
95% CI 1.0-12.4).
Conclusions. Patients with meningioma have a 39.8% 
incidence rate of PE after resection. D-dimer measured 
immediately post-surgery and at day 2 help to identify 
patients at increased risk of PE, who may receive an early 
post-operative antithrombotic prophylaxis.

PO078 
MICROPARTICLES AND THE RISK OF PULMONARY 
EMBOLISM AFTER SURGERY FOR PRIMARY BRAIN 
TUMORS 
Artoni A.(1), Giuliana M.(1), Abbattista M.(1), Capecchi M.(1), 
Carrabba G.(2), Gianniello F.(1), Castellani M.(3), Bucciarelli P.(1), 
Peyvandi F.(4), Martinelli I.(1)

(1)A. Bianchi Bonomi Haemophilia and Thrombosis Center, 
Fondazione IRCCS Ca' Granda - Ospedale Maggiore 
Policlinico, Milan; (2)Division of Neurosurgery, Fondazione 
IRCCS Ca' Granda - Ospedale Maggiore Policlinico, Milan;  
(3)Nuclear Medicine, Fondazione IRCCS Ca' Granda - 
Ospedale Maggiore Policlinico, Milan; (4)A.Bianchi Bonomi 
Haemophilia and Thrombosis Center and Department of 
Pathophysiology and Transplantation, Fondazione IRCCS Ca' 
Granda - Ospedale Maggiore Policlinico and University of 
Milan, Milan 

Background. Brain tumors surgery is associated with a high 
incidence of post-operative pulmonary embolism, up to 30% 
in same case series. High plasma levels of microparticles 
(MPs), small circulating procoagulant fragments derived from 
circulating cells, is associated with an increased risk of venous 
thromboembolim.
The aim of this study is to assess whether circulating levels of 
MPs are associated with an increased risk of post operative 
pulmonary embolism in patients operated on primary brain 
tumors.
Methods. consecutive patients operated on meningioma or 
glioma at our Neurosurgery Unit were tested for total MPs, 
platelet MPs, tissue factor expressing MPs and endothelial 
MPs by flow cytometry before and immediately after surgery. 
Q scan was performed before and 48 hours after surgery. 
Results. 93 patients with meningioma (M/F 41/53 median 
age 61) and 59 patients with glioma (M/F 33/26 median age 
60) were enrolled. 13 patients with a positive baseline Q scan 
were excluded. Post surgery Q scan was positive in 29 patients 
with meningioma (31%) and in 17 with glioma (29%). There 
were no differences in MP levels after surgery in patients 
with meningioma and negative or positive Q scan. In patients 
with glioma, total MPs after surgery were significantly 
higher in those with positive than negative Q scan (p<0.05, 
284 events/microliter; IQR 187-426 vs 132 events/microliter; 
IQR 74-295). When MPs populations were analized separately, 
only tissue factor expressing MPs were higher in glioma 
patients with than in those without pulmonary embolism 
(p<0.05, 275 events/microliter; IQR 189-370 vs 148 events/
microliter;   IQR 98-234).
Conclusions. High levels of MPs, in particular tissue factor 
expressing MPs, are associated with an increased risk of 
pulmonary embolism after surgery for glioma and not for 
meningioma.
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PO079 
CANCER-ASSOCIATED VENOUS 
THROMBOEMBOLISM: 
RESULTS FROM THE PROSPECTIVE MULTICENTER 
START2-REGISTRY STUDY 
Antonucci E.(1), Falanga A.(2), Barcella L.(2), Migliaccio L.(1), 
Cosmi B.(3), Bucherini E.(4), Maggini N.(5), Mangione C.(6), 
Marzolo M.(7), Mastroiacovo D.(8), Paparo C.(9), Rupoli S.(10), 
Poli D.(5), Testa S.(11), Palareti G.(12)

(1)Fondazione Arianna Anticoagulazione, Bologna;                  
(2)START2 Registry participant, Bergamo; (3)START2 Registry 
participant, Bologna; (4)START2 Registry participant, Faenza; 
(5)START2 Registry participant, Firenze; (6)START2 Registry 
participant, Galatina; (7)START2 Registry participant, Rovigo; 
(8)START2 Registry participant, Avezzano; (9)START2 Registry 
participant, Chieri; (10)START2 Registry participant, Ancona; 
(11)START2 Registry participant, Cremona; (12)START2 Registry 
Coordinator, Fondazione Arianna Anticoagulazione, Bologna

Background. START2-Registry is an italian, independent, 
observational, database aimed at prospectively recording 
the clinical history of patients on anticoagulant treatment in 
"everyday clinical practice". The purpose of the present study 
is to describe patients enrolled in the Registry for an episode of 
venous thromboembolism (VTE) (deep vein thrombosis [DVT] 
± pulmonary embolism [PE]) who had active cancer. 
Methods. Patients' demographic and clinical data were 
collected as electronic file in anonymous form on the web-site 
of the START2-Registry; the incidence of adverse events was 
recorded. 
Results. Presently, 387/3,912 patients (9.8%) enrolled for an 
episode of VTE had a cancer associated VTE (CAT): 96% with 
solid tumor, 54% males, median age 71 years. For long term 
therapy 36% of patients received vitamin K antagonist (VKA), 
37% received low molecular weight heparin (LMWH) and 26% 
direct oral anticoagulant (DOACs). Site of VTE was in 41% of 
patients DVT lower limbs, in 23% PE, and in 17% unusual site. 
During the course of anticoagulant therapy (474 patient-years 
[pt-yrs]; mean 1.2±1.2 years) 11 (rate 1.5% pt-yrs) bleeding 
events (major and clinically relevant) were recorded, 3 were 
fatal. The bleeding events were distributed as follows in relation 
to anticoagulant drug: 4 (2.8%) in VKA treated patients, 3 
(2.2%) in LMWH and 4 (3.9%) in DOACs. The rate of intra-
cerebral haemorrhages was 0.8 and the rate of thrombotic events 
was 1.6. During follow-up 22.5% of patients died. 
Conclusions. Our real-life study shows, as expected, a high 
mortality in CAT patients. The rate of bleeding events was 
higher (about 2 folds) than that observed in all VTE patients 
enrolled in the Registry. Management of CAT in "real world" 
seems different from randomized clinical trial and guideline 
practice. These results suggest the opportunity of a specifically 
designed study. 

PO080 
HYPERCOAGULABLE STATE MAY PREDICT EARLY 
CANCER DIAGNOSIS IN HEALTHY SUBJECTS: 
DATA FROM HYPERCAN STUDY 
Gamba S.(1), Caldara G.(1), Marchetti M.(1), Russo L.(1), 
Tartari C.J.(1), Giaccherini C.(1), Verzeroli C.(1), Vignoli A.(1), 
Brevi S.(1), Sampietro G.(2), Malighetti P.(3), Spinelli D.(3), 
Falanga A.(1)

(1)Immunohematology and Transfusion Medicine, Hospital 
Papa Giovanni XXIII, Bergamo; (2)Unit of Epidemiology and 
Statistics, ATS Bergamo, Bergamo; (3)Human factors and 
Technology in Healthcare, Univesity of Bergamo, Bergamo 

Background. It is known that the activation of coagulant 
pathways play a significant role in the preclinical phase of cancer 
development. Therefore, it is plausible that, in an otherwise 
healthy subject, a hypercoagulable state might represent the 
first signal of an occult tumor. The HYPERCAN is an ongoing 
prospective Italian, multicenter, observational study structured in 
two sub-projects that involve non-cancer (Project A) and cancer 
subjects (Project B). Aim of the project A is to establish whether 
the persistence of a hypercoagulable state in healthy subjects, 
may predict for an increased risk of having a cancer diagnosis.
Methods. We planned to enroll 10,000 healthy Italian blood 
donors from Bergamo and Milan areas, and follow them up for 
5 years for the occurrence of cancer. For each study subject, 
peripheral venous blood samples are collected at enrollment 
(1st call) and after 6-12 months (2nd call). At enrollment the 
donors are also asked to fill a questionnaire on lifestyle and 
personal habits. Identification of all malignant tumors, according 
to the ICD categories 140-208, is carried out every 6 months.
Results. At today, 8,538 healthy blood donors (71% males; 
median age 48 yrs) have been enrolled into the study. Routine 
biochemical and hematological workups at enrolment were 
into the normal range values in more than 90% of subjects, 
and only 13% of donors showed high blood pressure (stage I 
hypertension). Analysis of questionnaire data revealed that 57% 
of donors were not smokers, and 49% were moderate alcohol 
consumers (≥2 drinks/day). After a median follow-up of 3.2 
years, 106 cancer cases (73M/33F; median age at diagnosis 53 
yrs) have been identified, over the 118 expected according to 
the crude cancer incidence in Bergamo and Milan areas. The 
most frequent tumor type was prostate (27.0%), followed by 
colorectal (16.2%) cancer in males, and breast cancer (41.6%) 
in females. At diagnosis, the histologic stage was stage IV in 
5% of cases only, the majority having stage I-II (55%). Tumor 
cases were characterized by significantly higher values of 
glycemia and cholesterolemia as compared to controls (p<0.05). 
Interestingly, cancer occurrence inversely correlates with 
educational status (p<0.05). Two cancer cases (1 brain, and 1 
colorectal) developed an episode of venous thromboembolism 
(VTE) in the first 5 months from starting antitumor-treatment. 
One case had a VTE 10 months before tumor diagnosis.
Conclusions. Enrollment of healthy donors and follow-up 
are ongoing, as well as the identification of cancer cases. The 
analysis conducted so far shows a prevalence of tumor types in 
our population similar to that reported in the general population 
of the same geographic area. Next, as planned in the original 
project, samples from 3 matched cancer-free donors for each 
cancer-case donor will be and analyzed in parallel to cases 
(cancer: non-cancer ratio=1:3). 
Project funded by AIRC "5xMILLE" n. 12237.
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PO081 
DEFINITION OF HYPERCOAGULABILITY IN 
ACROMEGALY: A CASE-CONTROL STUDY 
Marobin M.(1), Campello E.(1), Voltan G.(1), Bulato C.(1), 
Barbot M.(1), Scaroni C.(1), Simioni P.(1)

(1)Università degli Studi di Padova, Padova 

Background. Acromegaly is a clinical syndrome resulting from 
excessive secretion of growth hormone (GH). It is associated 
with increased cardiovascular risk, whose pathogenesis is not 
completely identified. The role of atherosclerosis in acromegaly 
is not clearly defined and studies about coagulation in 
acromegalic patients have no clear conclusions. The aim of our 
study was to evaluate many coagulation parameters and their 
association with cardiovascular risk profile in acromegaly in 
order to understand the causes of hypercoagulability.
Methods. Thirty-nine consecutive acromegalic patients >18 
years old were enrolled (23 (59%) with acute acromegaly and 
16 (41%) with remission). Patients with known hereditary 
thrombophilia, acute venous or arterial thrombosis in the 
previous 3 months, ongoing anticoagulant therapy or hormonal 
therapy as well as pregnant women were excluded. Thirty-
nine healthy patients matched to cases by gender and age were 
enrolled. All enrolled patients underwent venous blood sampling 
in order to measure Thromboelastometry by ROTEM and 
platelet aggregation study by MULTIPLATE on whole blood, 
complete thrombophilic screening and thrombin generation 
assay (TGA) with and without thrombomodulin (TM) by CAT 
method on plasma.
Results. In acromegalic subjects we confirmed an increased 
prevalence of arterial hypertension, glucose alterations, higher BMI 
and increased levels of insulin-like growth factor 1 (IGF-1) compared 
to controls. We observed significantly higher median levels of 
fibrinogen in cases (342 [308.75-386.25] mg/dL), compared to 
controls (314 [256-349] mg/dL, p=0.009), as well as of FVIII 
(138 [124-170.2]% and 132 [104.2-158.1]%, respectively, 
p=0.041). Levels of protein C and S were not significantly 
higher in cases than in controls. Thromboelastometry showed 
a significantly shorter clotting time (CT) in INTEM (163.5 
[150.75-175.25] sec and 181 [174-187] sec, respectively, 
p=0.001) and a significantly higher median MCF in FIBTEM 
(22 [16-27] mm and 19 [12-22.5] mm, respectively, p=0.03). 
Platelets aggregometry was similar between cases and controls. 
Regarding TGA, endogenous thrombin potential (ETP) was 
higher in cases (1284.39 [1,089.32-1449.26] nM/min) than in 
controls (1,096.73 [930.51-1,225.24] nM/min, p=0.019) and 
remained significantly higher after addition of TM (876.04 
[621.07-1204.93] nM/min vs 511.09 [386.47-623.23] nM/
min, p<0.001). Finally ETP ratio was significantly higher in 
acromegalic patients, 0.68 [0.54-0.84] than in healthy controls, 
0.45 [0.39-0.53] (p<0.001). Interestingly factor VIII, fibrinogen 
and ETP ratio were significantly higher also in patients with 
remission compared to controls.
Conclusions. We found higher levels of factor VIII, fibrinogen 
and ETP ratio in acromegaly. The high ETP ratio supported the 
thesis of a general tendency to hypercoagulability mainly due to 
a proinflammatory state associated to high levels of both Factor 
VIII and protein C. Moreover we noted that prothrombotic 
state persisted during remission. Hypercoagulability should 
be considered an important comorbidity of acromegaly and a 
concurrent risk factor for its cardiovascular risk.

PO082 
ROLE OF ADAMTS13/VWF COMPLEX 
IN THROMBOTIC AND BLEEDING 
EVENTS ASSOCIATED WITH ESSENTIAL 
THROMBOCYTEMIA:  RESULTS OF A 
PROSPECTIVE ANALYSIS 
ON 67 PATIENTS 
Di Bartolo O.(1), Carraro M.C.(1), Russo U.(1), Agnoli S.(1), 
Intini D.(1), Lattuada A.(1), Federici A.B.(1)

(1)Divisione di Ematologia e Medicina Trasfusionale, Ospedale 
Universitario L. Sacco, Dipartimento di Oncologia ed 
Ematologia Oncologica, Università degli Studi di Milano, 
Milano 

Background. Essential Thrombocythemia (ET) is a 
myeloproliferative neoplasm characterized by increased platelet 
count and thrombotic and/or bleeding complications with 
increasing morbidity and mortality. Age, previous history of 
thrombosis, elevated white cell count and JAK2 allele burden 
are considered risk factors for both arterial (ATE) and venous 
(VTE) thrombosis. Elevated platelet counts and qualitative/
quantitative defects of von Willebrand factor (VWF) are 
associated with bleeding complications.
Methods. to evaluate the role of the complex ADAMT13/VWF 
in thrombosis and bleeding events in ET, 67 patients with ET 
diagnosis according to WHO 2008 criteria, have been observed 
prospectively during 36-month follow-up, upon informed 
consent. 
VWF:RCo and VWF:Ag were measured by automatic ACL-
TOP sytems while ADAMTS13 was tested by TECHNOZYM 
activity ELISA. These data were expressed vs International 
Standards IU/dL. The VWF:RCo/Ag ratio were calculated as 
surrogate marker for the loss of HMW-VWF multimers but 
such VWF defects were also confirmed using electrophoresys
Statical analysis among the cases with or without complications 
were performed by SPSS.
Results. Thrombotic events (ET-T) were observed in 17/67 
(25%) patients (ATE, 7; VTE, 10). Bleeding events (ET-B) were 
observed in 10/67 (15%) patients (menorrhagia, 4; epistaxis, 
4; gastrointestinal, 2). 40/67 (60%) did not show thrombotic 
or bleeding events (ET-NTB). Clinical and laboratory data 
[median (range)] of ET-T and ET-B were compared with ET-
NTB. Age, sex, JAK2 allele burden and white cell count were 
not different (p=0.18) among the 3 groups. In ET-T, VWF:ACT 
(U/dL) was higher than ET-NTB [162 (96-209) and 109 (76-
239), respectively] with ADAMTS13 (U/dL) lower than ET-
NTB [65 (41-142) and 87 (56-164), respectively], p<0.05. In 
ET-B platelet counts (×103/µL) were higher than ET-NTB [722 
(478-1342) and 464 (390-830), respectively], with VWF:ACT 
lower than ET-NTB [53 (27-92) and 87 (56-164), respectively], 
p<0.05. Moreover, in most ET-B there was a loss of HMW-
VWF multimers assessed by SDS-agarose gel electrophoresis, 
as predicted by VWF:RCo/Ag <0.6. Finally, ADAMTS13 
levels were not different by ET-NTB [85 (50-154) and 87 
(56-164), respectively]. 
Conclusions. Results obtained from a relatively small number 
but well characterized cohort of patients suggest the role 
of ADAMTS13/VWF complex as additional risk factor of 
thrombotic and/or bleeding events in ET. 
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PO083 
LONGITUDINAL TREND OF COAGULATION 
PARAMETERS AND STUDY OF ENDOTHELIAL 
DYSFUNCTION IN GASTRO-INTESTINAL CANCER 
Campello E.(1), Spiezia L.(1), Radu C.M.(1), Bulato C.(1), 
Rampado S.(2), Saggiorato G.(1), Bardini R.(2), Key N.(3), 
Simioni P.(1)

(1)Unità di Malattie Trombotiche ed Emorragiche, Dipartimento 
di Medicina, Università di Padova, Padova, Italy; (2)Chirurgia 
Generale, Dipartimento di Scienze Chirurgiche, Oncologiche 
e Gastroenterologiche, Università di Padova, Padova, Italy;             
(3)Department of Medicine, Division of Hematology/Oncology, 
University of North Carolina at Chapel Hill, Chapel Hill, USA 

Background. Guidelines recommend combining clinical and 
biological markers to detect cancer patients at high risk to 
develop venous thromboembolism (VTE). The identification of 
novel biomarkers associated with the grade of hypercoagulability 
in individual malignancies is required to improve predictive 
value of scoring systems. We conducted a longitudinal cohort 
study to evaluate the trend of several coagulation parameters 
in patients with gastro-intestinal (GI) cancer over a 6-month 
period following cancer diagnosis.
Methods. Patients with a first diagnosis of GI cancer undergoing 
surgery were consecutively enrolled. Blood samples were 
collected at baseline, 7 days, 1 and 6 months after surgery. 
Endothelial dysfunction was evaluated by carotid arteries 
ultrasonography -to detect intima-media thickness (IMT)- and 
ankle-brachial index (ABI) at enrolment. Primary outcome 
was the evaluation of fluctuations of coagulation parameters 
over a 6-month period. Tests performed included: factor (F)
VIII and fibrinogen levels; D-Dimer and plasminogen activator 
inhibitor antigen (total PAI-1); thromboelastometry; intrinsic 
pathway activation (FXIa-C1 inhibitor [C1INH] complexes); 
circulating microvesicles (MV) and MV-tissue factor (TF) 
activity. Secondary outcome was the association between the 
coagulation profile and endothelial dysfunction with VTE.
Results. Ninety-three patients (25 pancreatic, 33 colon and 
35 gastric-esophageal cancer) were enrolled. The subgroup of 
pancreatic cancer showed increased levels of FVIII, D-Dimer, 
total PAI-1 antigen, MV-TF activity and total number of 
circulating MVs compared with other cancer subtypes. Overall 
cancer patients had increase FXIa-C1INH compared with levels 
measured in a reference healthy population, and pancreatic and 
gastric cancer showed the highest levels. Patients receiving 
chemotherapy at the 6 months showed significantly higher levels 
of FXIa-C1INH complexes. 43 patients (72%) presented IMT 
and positive ABI (<1), interestingly patients with pancreatic 
and gastric cancers showed a significantly higher proportion of 
IMT and positive ABI compared to colon (55% of pancreatic 
and 49% of gastric vs 28% of colon cancer). In a multivariate 
adjusted model MV-TF activity was an independent predictor 
of surgical incomplete resection (OR 2.25 [1.25-7.0]) and 
cancer severity (OR 1.87 [1.20-3.8]). Baseline MV-TF activity 
≥0.19pg/mL and FXIa-C1INH >0.61nM conveyed a HR of 2.38 
[1.81-4.11] and 1.66 [1.02-2.9], respectively, to develop VTE. 
The other parameters were not predictive of VTE.
Conclusions. Hypercoagulability in GI cancer is mainly driven 
by FVIII, hypofibrinolysis, FXIa and TF. Pancreatic and gastric 
cancers showed asymptomatic vascular disease and endothelial 
dysfunction at diagnosis. Increased levels of MV-TF activity 
and FXIa-C1INH at baseline were independent predictors of 
VTE over the 6 months following cancer diagnosis. 

PO084 
THROMBOSIS IN PATIENTS WITH MULTIPLE 
MYELOMA: A MONOCENTER RETROSPECTIVE 
ANALYSIS OF THE CIRCUMSTANCES OF VENOUS 
THROMBOEMBOLISM AND THE RISK FACTORS 
Za T.(1), Di Landro F.(1), Ciminello A.(1), Betti S.(1), 
Bartolomei F.(1), Di Giovanni A.(1), Ceglie S.(1), Fresa A.(1), 
Criscuolo M.(1), Fianchi L.(1), Pagano L.(1), De Stefano V.(1), 
Rossi E.(1)

(1)Ematologia, Università Cattolica, Fondazione Policlinico   
A. Gemelli IRCCS, Roma 

Background. Multiple myeloma (MM) is associated with an 
increased risk of venous thromboembolism (VTE). Risk factors 
can be patient-related (advanced age, other risk factors shared 
with the general population), disease-related, and treatment-
related. The VTE rate associated with immunomodulator 
drugs (IMIDs) (thalidomide, lenalidomide, pomalidomide) is 
particularly high and deserves antithrombotic prophylaxis. This 
study is aimed to gain further insights into the clinical features 
of MM-related thromboses, the risk factors, and the effects of 
antithrombotic prophylaxis.
Methods. We analyzed the medical records of 546 MM patients 
(241 aged <65 yrs) and we recorded 54 thrombotic events. We 
analyzed the patient-related risk factors, the circumstances of 
the event, the antineoplastic and the antithrombotic treatments 
which were ongoing at the time of thrombosis.
Results. Forty-three thrombotic events involved venous 
vessels and 11 arterial vessels. Venous thromboembolism 
(VTE) occurred <65 yrs in 23 pts. (53.5%) and >65 yrs in 20 
pts. (46.5%). VTE involved deep veins in 37 cases (86%) and 
superficial veins in 6 cases. Four events occurred at diagnosis, 
4 off-treatment, and 35 on-treatment (81.4%): of the latter, 
19 occurred during first-line treatment, 7 during maintenance 
treatment, and 8 during therapy lines for relapse of disease. 
A provoking circumstance was noticed in 14 cases (32.5%): 
immobilization in 8 cases, surgery in 3, PICC in 2, sepsis in 
1. Laboratory investigation for thrombophilia was carried 
out in 37 pts., finding an abnormality in 12 cases (32.4%): 
antithrombin deficiency in 1 case, protein S deficiency in 4, 
hyperhomocysteinemia in 3, heterozygosity for factor V Leiden 
in 3 and prothrombin G20210A in 1. VTE occurred during 
treatment with IMIDs in 21 cases of 35 on treatment (60%). 
Out of 30 DVT events occurred on treatment, 18 were on 
IMIDs: 8 pts. were receiving antithrombotic prophylaxis with 
LMWH, 7 with antiplatelet agents, 1 with LMWH + aspirin. 
Out of 12 DVT events off-IMIDs, 11 occurred in the absence of 
prophylaxis and 1 during LMWH.
Conclusions. In MM-related VTE one-third of patients carried 
thrombophilia and in one-third of cases there was a triggering 
circumstance. The majority of events occurred on treatment 
and was IMIDs-related in 60% of cases. In spite of systematic 
antithrombotic prophylaxis, VTE remains a major critical issue 
during treatment with IMIDs.
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SESSION 10
Platelets: qualitative or quantitative alterations

PO085 
CHARACTERIZATION AND OUTCOMES 
OF ATTP PATIENTS WITH INITIAL OR RECURRENT 
DISEASE: EXPERIENCE FROM THE PHASE III 
HERCULES TRIAL OF CAPLACIZUMAB - THE 
HERCULES INVESTIGATORS 
Peyvandi F.(1), Zeldin R.K.(2)

(1)Angelo Bianchi Bonomi Haemophilia and Thrombosis 
Center, Fondazione IRCCS Ca' Granda Ospedale Maggiore 
Policlinico, University of Milan, Milan, Italy; (2)Clinical 
Development, Ablynx NV, Zwijnaarde, Belgium 

Background. Acquired thrombotic thrombocytopenic purpura 
(aTTP) is a life-threatening autoimmune blood clotting disorder 
characterized by severe thrombocytopenia, microangiopathic 
haemolytic anemia, and organ ischemia. Inhibitory 
autoantibodies cause a severe deficiency of the von Willebrand 
factor (vWF) cleaving enzyme ADAMTS13, leading to 
intravascular vWF-platelet aggregation and microvascular 
thrombosis. Patients are at risk for significant morbidity and 
death during each episode. The mainstays of treatment are 
plasma exchange (PE) and immunosuppression. Caplacizumab, 
a bivalent Nanobody, targets the A1 domain of vWF, inhibiting 
the interaction between ultra-large vWF and platelets. Efficacy 
and safety data were obtained in the Phase III HERCULES 
study with caplacizumab in patients with aTTP (Scully et al., 
Blood 2017; 130: LBA-1).
Methods. In order to characterize disease presentation and 
evaluate treatment outcomes in patients enrolled in the 
HERCULES study with an initial or recurrent aTTP episode, 
demographics, baseline disease characteristics, and treatment 
outcomes (time to platelet count response, mortality, recurrence, 
major thromboembolic [TE] events and refractoriness) were 
evaluated for both subgroups using descriptive summaries.
Results. 145 patients were randomized, 82 with an initial aTTP 
episode and 63 with recurrent disease. Demographics were 
generally balanced between groups, whereas baseline disease 
characteristics were more severe in initial vs recurrent episodes: 
mean platelet count (28.8×109/L vs 44.4×109/L), mean LDH 
(598U/L vs 523U/L) and median cardiac Troponin-I (0.119µg/L 
vs 0.036µg/L). The time from first symptoms until diagnosis was 
also longer in those experiencing an initial episode (6.5 days) vs 
a recurrent one (3.9 days). More patients in the caplacizumab 
group had their first aTTP episode (66.7%) vs the placebo group 
(46.6%). Treatment with caplacizumab improved outcomes 
[i.e., faster time to platelet count response, lower proportion 
of patients with either death, recurrence or a major TE event 
during the treatment period, lower recurrence rate during the 
overall study period, and prevention of refractoriness] in both 
subgroups compared to placebo (see Table 1 for detailed 
results). 
Conclusions. Patients with an initial aTTP episode have a 
delayed presentation and more severe disease at baseline than 
those with recurrent disease. Treatment with caplacizumab 
improves outcomes in both subgroups. 

PO086 
TREATMENT OF ACQUIRED TTP WITH THE 
ANTI-VWF NANOBODY, CAPLACIZUMAB, RESULTS 
IN A SIGNIFICANT REDUCTION IN HEALTHCARE 
RESOURCE UTILIZATION - DATA FROM THE 
PHASE III HERCULES TRIAL - THE HERCULES 
INVESTIGATORS 
Peyvandi F.(1), Zeldin R.K.(2)

(1)Angelo Bianchi Bonomi Haemophilia and Thrombosis 
Center, Fondazione IRCCS Ca' Granda Ospedale Maggiore 
Policlinico, University of Milan, Milan, Italy; (2)Clinical 
Development, Ablynx NV, Zwijnaarde, Belgium  

Background. The efficacy and safety of caplacizumab, an anti-
von Willebrand Factor (vWF) Nanobody, for the treatment of 
acquired thrombotic thrombocytopenic purpura (aTTP) were 
evaluated in the HERCULES study (Scully et al., Blood 2017 
130:LBA-1). The effect of treatment with caplacizumab on 
healthcare resource utilization was investigated.
Methods. The volume and days of plasma exchange (PE), days 
in hospital and in the intensive care unit (ICU) were summarized 
and compared between the caplacizumab and placebo arms 
for the overall study drug treatment period, using a normal 
approximation to the Wilcoxon Rank Sum test.
Results. 145 patients were randomized, 73 to placebo and 72 
to caplacizumab. Treatment with caplacizumab led to faster 
normalization of platelet counts, prevented exacerbations, and 
prevented patients from becoming refractory to treatment. This 
was reflected in a 38% reduction in mean (±SE) number of PE 
days in the caplacizumab (n=71) vs placebo group (n=73): 5.8 
(±0.51) days vs 9.4 (±0.81) days (p<0.001). The mean (±SE) 
total volume of plasma exchanged was similarly reduced 
by 41%: 21.3 (±1.6) L vs 35.9 (±4.2) L (p<0.001). Average 
duration of hospitalization (±SE) was decreased by 31% in the 
caplacizumab (n=71) vs placebo group (n=73): 9.9 (±0.7) days 
vs 14.4 (±0.7) days (p=0.0025).
A third of the patients were admitted to the ICU (28 patients in 
the caplacizumab group, and 27 patients in the placebo group). 
In the caplacizumab group, the mean (±SE) number of days 
spent in the ICU was reduced by 65%: 3.4 (±0.4) days vs 9.7 
(±2.1) days (p=0.0098).
Conclusions. Caplacizumab, through rapid blocking of vWF-
mediated platelet adhesion, represents a novel treatment for 
aTTP. Treatment with caplacizumab results in improved 
outcomes as reflected by meaningful reductions in healthcare 
resource utilization. 

Table 1. Efficacy outcomes by previous TTP episode (Intention-to-treat population) 

Efficacy outcomes 
Initial Episode Recurrent Episode 

Caplacizumab 
N=48* 

Placebo 
N=34 

Caplacizumab 
N=24 

Placebo 
N=39 

Time to platelet count response 
     Platelet count normalization  
     rate ratio (95% CI) 

1.67 (1.025 to 2.722) 1.64 (0.951 to 2.818) 

TTP related death, recurrence of 
TTP or a major TE event during 
the study drug treatment period 

6 (12.8) 19 (55.9) 3 (12.5) 17 (43.6) 

Recurrence of TTP during 
Overall Study period – n (%) 

6 (12.8) 15 (44.1) 3 (12.5) 13 (33.3) 

Refractory TTP – n (%) 0 1 (2.9) 0 2 (5.1) 

* percentages are based on 47 patients (1 subject withdrew consent prior to study drug treatment) 
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PO087 
AN IMMEDIATE AHUS DIAGNOSIS WOULD 
CHANGE THE PROGNOSIS 
Albisinni R.(1), Iorio V.(1), Pafundi P.C.(1), Ursi M.P.(1), 
Cavezza G.(1), Parrella A.(1), Chiesa D.(2), Fragranza F.(2)

(1)Section of Internal Medicine and Unit of Infectious and 
Transplant Medicine, Ospedali dei Colli, Naples; (2)I.C.U. 
Ospedali dei Colli, Naples 

Background. Atypical haemolytic uremic syndrome (aHUS) is 
an inherited disorder due to decreased activity of complement-
inhibiting or increased function of coagulation proteins. 
Many factors trigger aHUS by activating the complement or 
damaging the endothelium. Prognosis is poor. A 62 years old 
man was admitted to the emergency department with fever 
and drowsiness. Thrombocytopenia and microangiopathic 
haemolytic anemia were diagnosed (platelets=13,000, 
haemoglobin=8 g/dL; lactate dehydrogenase=3,543U/L; 
haptoglobin <0.310 g/L, normal PT, PTT and Fibrinogen, INR 
1.26, negative direct Coombs test, schistocytes 2.5%), along 
with renal failure and proteinuria.
Methods. Microangiopathic haemolytic anemia, 
thrombocytopenia and kidney injury combination suggested 
a thrombotic microangiopathy syndrome (TMA). Hence, we 
aimed to differentiate among thrombotic thrombocytopenic 
purpura (TPP), HUS o aHUS. We performed main biochemical, 
biomolecular and microbiology tests, ADAMTS-13 activity 
and Ab anti-ADAMTS-13 tests (to discriminate between TTP 
and aHUS).
Results. All microbiology tests were negative, except for E. 
cloacae positive septiFAST. Blood cultures were negative. 
No Shiga toxin-producing E. coli was found, excluding HUS 
diagnosis (in any case the patient did not present diarrhea). 
Patient initiated therapy with metilprednisolone 80 mg/
day. Two days later he was admitted to the intensive care 
unit (ICU) due to worsening anemia (Hb =5.9 mg/dL) and 
thrombocytopenia persistence, and was treated with three 
sessions of Plasma-Exchange (PEx) plus a wide spectrum 
antibiotic therapy, to manage a possible aHUS trigger. 
However, platelet count and renal function worsened, 
requiring haemodialysis. The patient died days later.
Conclusions. PEx is used while waiting for the results 
of ADAMTS-13 discriminating test, which is not rapidly 
available, particularly in cases of critically ill patients. In our 
case, the patient died after 6 days in ICU and 3 PEx. Some 
days later the results of the test (ADAMTS-13 activity 42%; 
Ab-anti-ADAMTS-13 <12) confirmed aHUS diagnosis. 
Eculizumab would represent the treatment of choice in a 
confirmed aHUS, but it was not immediately available. 

PO088 
EFFICACY AND SAFETY OF OPEN-LABEL 
CAPLACIZUMAB IN PATIENTS 
WITH EXACERBATIONS OF ACQUIRED 
THROMBOTIC THROMBOCYTOPENIC PURPURA 
DURING THE PHASE III HERCULES STUDY - THE 
HERCULES INVESTIGATORS 
Peyvandi F.(1), Zeldin R.K.(2)

(1)Angelo Bianchi Bonomi Haemophilia and Thrombosis 
Center, Fondazione IRCCS Ca' Granda Ospedale Maggiore 
Policlinico, University of Milan, Milan, Italy; (2)Clinical 
Development, Ablynx NV, Zwijnaarde, Belgium 

Background. The efficacy and safety of caplacizumab in 
patients with acquired Thrombotic Thrombocytopenic Purpura 
(aTTP) have been demonstrated in a single-blind phase 2 
study (Peyvandi et al., N Engl J Med 2016, 374: 511-22) and 
confirmed in a double-blind phase 3 study (HERCULES; Scully 
et al., Blood 2017; 130: LBA-1).
Methods. In case of a recurrence during the double-blind 
(DB) treatment period, patients were switched to open-label 
(OL) caplacizumab, together with re-initiation of daily plasma 
exchange (PE) and immunosuppression, while maintaining 
the blind for the initial treatment allocation. Herein we present 
the efficacy and safety results of patients who received OL 
caplacizumab in the HERCULES study.
Results. Of the 145 randomized patients (73 to placebo and 
72 to caplacizumab), 31 patients experienced an exacerbation 
during the DB period, 28 in the placebo group and 3 in the 
caplacizumab group. Twenty-eight of them were switched to 
OL treatment with caplacizumab (26 of the 28 placebo-treated 
patients and 2 of the 3 caplacizumab-treated patients). By 
day 6, 81% of patients receiving OL caplacizumab achieved 
a confirmed platelet count response (i.e., platelet count 
≥150×109/L confirmed by stop of daily PE within 5 days). 
There were no deaths. One patient (3.6%) experienced a 
TTP exacerbation, and 1 patient (3.6%) experienced a major 
thromboembolic event (vena cava thrombosis) during the OL 
treatment period. After the end of OL treatment, 3 patients had 
a recurrence of TTP and all 3 had ADAMTS13 activity <10% 
when the treatment was stopped. The safety profile in the OL 
caplacizumab group was consistent with that observed in the 
DB caplacizumab group. In total, 25 patients (89.3%) were 
reported with at least one treatment-emergent adverse event.
Conclusions. Open-label therapy with caplacizumab was 
efficacious in HERCULES study patients who experienced an 
exacerbation of aTTP during the double-blind treatment period. 
The safety profile was consistent with that observed in the 
double-blind period. 
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PO089 
SAFETY PROFILE OF CAPLACIZUMAB DURING 
THE PHASE III HERCULES STUDY: FREQUENCY OF 
ADVERSE EVENTS ACCORDING TO STUDY PERIOD 
- THE HERCULES INVESTIGATORS 
Peyvandi F.(1), Zeldin R.K.(2)

(1)Angelo Bianchi Bonomi Haemophilia and Thrombosis 
Center, Fondazione IRCCS Ca' Granda Ospedale Maggiore 
Policlinico, University of Milan, Milan, Italy; (2)Clinical 
Development, Ablynx NV, Zwijnaarde, Belgium  

Background. Acquired thrombotic thrombocytopenic purpura 
(aTTP) is a life-threatening autoimmune blood clotting disorder. 
Patients are at risk for significant morbidity and death during 
each episode. Efficacy and safety data were obtained in the 
Phase III HERCULES study with caplacizumab in patients with 
aTTP (Scully et al., Blood 2017; 130: LBA-1).
Methods. The frequency of treatment-emergent adverse 
events (TEAE) was analyzed, according to the following 
study periods: double-blind (DB) daily plasma exchange (PE) 
treatment period; DB post daily PE treatment period; and the 
treatment-free follow-up (FU) period. Analysis was performed 
on the study's safety population (i.e., all patients who received 
at least 1 administration of study drug).
Results. The safety population consisted of 71 caplacizumab-
treated and 73 placebo-treated patients. The median (min; max) 
duration of DB study drug treatment was 35 (1; 65) days for the 
caplacizumab group and 23 (2; 66) days for the placebo group 
(i.e., shorter in the placebo group due to the switch to open-label 
caplacizumab treatment for those with a recurrence). During 
the overall study period, at least one TEAE was reported in 
69 patients (97.2%) in the caplacizumab group and 71 patients 
(97.3%) in the placebo group. Of these, TEAEs were reported 
in 57/71 (80.3%) vs 56/73 (76.7%) patients during the DB daily 
PE period, and in 52/65 (80.0%) vs 57/64 (89.1%) patients 
during the DB post-daily PE period, in the caplacizumab vs 
placebo group respectively. In the caplacizumab group, the most 
common reported TEAEs during the DB daily PE period were: 
epistaxis [9 patients (12.7%)], gingival bleeding (8 patients 
[11.3%]), and urticaria (11 patients [15.5%]), while during the 
post-daily PE period epistaxis (15 patients [23.1%]), headache 
(11 patients [16.9%]), and gingival bleeding (5 patients [7.7%]) 
were the most frequently reported TEAEs. In the placebo group, 
the most common TEAEs during the DB daily PE period were 
hypokalemia (11 patients [15.1%]), and insomnia, anxiety, 
chest pain, bruising, urticaria and pruritus (each in 5 patients 
(6.8%)], while during the DB post-daily PE period, TTP (28 
patients [43.8%]), contusion (7 patients [10.9%]) and headache 
(5 patients [7.8%]) were the most frequently reported TEAEs. In 
the 28-day FU period, TEAEs were reported in 36/66 (54.5%) 
patients in the caplacizumab and 18/39 (46.2%) patients in the 
placebo group. The most commonly reported TEAEs in the 
caplacizumab group during the FU period were headache (5 
patients [7.6%]) and TTP (6 patients [9.1%]). During the FU 
period, all other TEAEs were reported in <5% of patients.
Conclusions. In line with its pharmacology, treatment with 
caplacizumab was associated with an increased risk of 
mucocutaneous bleeding. These events were reported with a 
similar frequency during the daily PE period (i.e., when platelet 
counts are low) and the and the post-daily PE period (i.e., when 
platelet counts are normalized).

PO090 
THROMBOTIC THROMBOCYTOPENIC PURPURA 
RELAPSING DURING PREGNANCY: 
A CASE REPORT
Villani M.(1), Ostuni A.(2), Battista C.(2), Tullo A.(2), Favuzzi G.(1), 
Cappucci F.(1), Tiscia G.(1), Grandone E.(1)

(1)IRCCS "Casa Sollievo della Sofferenza", San Giovanni 
Rotondo (Foggia); (2)University Hospital, Bari 

Background. Thrombotic microangiopathy triggers are several. 
Differential diagnosis with pregnancy complications, such as 
the HELLP syndrome (Haemolysis, Elevated Liver Enzymes, 
and Low platelet count) and/or preeclampsia (proteinuria and 
hypertension after 20th week in a previously normotensive 
woman), is often difficult, since pregnancy itself may represent 
an important trigger; it is still debated, if the HELLP syndrome 
/preeclampsia and thrombotic microangiopathy are different 
faces of the same coin. 
Case report. Caucasian woman from Southern Italy with no risk 
factors for pregnancy complications came to attention in April 
2004 at 34th week of her second pregnancy because of a severe 
thrombocytopenia and normocytic anemia; she was successfully 
treated by corticosteroids, plasma exchange and plasma, and also 
transfused with red blood cells. Her first pregnancy had been 
uneventful: she had given birth by a vaginal delivery to male 
weighing 3,470 grams at 37 weeks in September 2000. Four 
months later her first pregnancy, she developed a thrombotic 
thrombocytopenic purpura that was successfully treated by 
means of corticosteroids and plasma exchange. She started her 
third pregnancy in August 2013; at that time she was prescribed 
with oral prednisone 12.5 mg/day and aspirin 100 mg/day by 
her obstetrician. The pregnancy was uneventful until the 24th 
week when she developed preeclampsia. In the following days, 
she showed blindness, severe epistaxis, a dramatic decrease of 
platelets count (30.000/mm3) and haemolytic anemia with dark 
urine from haemoglobinuria; a cesarean section was performed 
at 26th week because of worsening of clinical conditions. A 
cardiac involvement with atrial and ventricular dilation with 
an ejection fraction of 35% was also found. Six days after red 
blood cells transfusion, patient had a haemolytic transfusion 
reaction, as she tested positive to Direct Antiglobulin Testing 
with anti C3d and anti Jkb antibodies. Plasma exchange led to 
clinical remission indicated by a normalization of the platelet 
count and reduction of lactate dehydrogenase. The last work-
up, performed in January 2018 (165 months after her second 
delivery), has shown undetectable levels of ADAMTS13 
activity, with a low inhibitor titer (0.85 U/mL, normal value 
<0.40 U/mL), measured by means of a "classical" Bethesda 
method, and IgG anti-ADAMTS13 concentration of 47 U/mL. 
Even though ADAMTS13 remained undetectable, nevertheless 
she has no more clinical signs or laboratory findings suggestive 
of thrombotic thrombocytopenic purpura. She tests negative to 
Direct Antiglobulin Testing, does not show clinical or laboratory 
findings of autoimmune disease or haemolysis, C3 and C4, as 
well as complete blood count are within normal range. 
Conclusions. We presented a rare case of two consecutive 
relapses of thrombotic thrombocytopenic purpura in pregnancy. 
When the trigger is represented only by pregnancy as for the 
case here described, a recurrence with high degree severity - 
with the likelihood of a concurrent severe preeclampsia -needs 
to be taken into account in the counseling.
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PO091 
PLATELET FUNCTION IN CIRRHOTIC PATIENTS 
La Marca S.(1), Lecchi A.(1), Femia E.A.(1), Tosetti G.(2), 
Clerici M.(1), Tripodi A.(1), Primignani M.(2), Cattaneo M.(3), 
Peyvandi F.(4)

(1)Angelo Bianchi Bonomi Haemophilia and Thrombosis 
Center, Fondazione IRCCS Ca' Granda Ospedale Maggiore 
Policlinico, Milano; (2)A. M. and A. Migliavacca-Center for 
Liver Disease, Division of Gastroenterology and Hepatology, 
IRCCS Cà Granda Ospedale Maggiore Policlinico, Università 
degli Studi di Milano, Milano; (3)Medicina II, ASST Santi 
Paolo e Carlo - Dip. di Scienze della Salute, Università 
degli Studi di Milano, Milano; (4)Angelo Bianchi Bonomi 
Haemophilia and Thrombosis Center, Fondazione IRCCS 
Ca' Granda Ospedale Maggiore Policlinico and Dept. of 
Pathophysiology and Transplantation, Università degli Studi 
di Milano, Milano 

Background. Studies of platelet function in patients with liver 
cirrhosis (LC) gave conflicting results. In order to contribute 
to shed some light on this issue, we evaluated in vitro platelet 
function and in vivo platelet activation in patients with LC and 
controls.
Methods. The study included 20 patients with LC (CPT A-B-C) and 
27 healthy controls. Platelet aggregation (PA) and ATP secretion 
(PS) induced by ADP 4 µM, thrombin receptor activating peptide 
(TRAP) 10 µM, U46619 1 µM or collagen 2 µg/mL were tested 
by lumiaggregometry according to the ISTH recommendations. 
Results obtained in platelet-rich plasma (PRP) samples with 
less than 150×109/L platelets were not included in the analysis 
because PA and PS are underestimated under these conditions. 
Platelet activation was measured by flow cytometric detection 
of P-selectin and activated GPIIb/IIIa expression on platelets at 
baseline and after in vitro stimulation by ADP 10 µM, TRAP 
10 µM or U46619 1 µM, using specific monoclonal antibodies 
(anti-CD62P and PAC-1).
Results. Median values (range) of PA and ATP secretion were 
lower in patients than controls (Table).
The percentage of anti-CD62P and PAC-1 bound to resting 
platelets was similar in patients and controls; platelet-bound anti-
CD62P was similar in LC and controls after in vitro stimulation 
by ADP or U46619, and less in LC after TRAP stimulation; 
platelet-bound PAC-1 was lower in LC after activation by any 
agonist tested (data not shown).
Conclusions. Our study shows that in vitro PA and PS are 
defective in patients with cirrhosis, both when measured 
by lumiaggregometry and flow-cytometry. We observed no 
evidence of in vivo platelet activation in cirrhosis 

PO092 
ACQUIRED PLATELET FUNCTION DISORDERS: 
DESCRIPTION OF ONE CASE OF ACQUIRED 
GLANZMANN THROMBOASTENIA AND ONE CASE OF 
ACQUIRED DELTA STORAGE POOL DISEASE WITH 
COMPLETE REMISSION AFTER RITUXIMAB THERAPY 
De Candia E.(1), Alberelli M.A.(1), Bacci M.(2), Ferrazzi P.(2), 
Dragani F.(3), Lodigiani C.(2)

(1)F. Policlinico Gemelli-IRCCS, Unv. Cattolica Sacro Cuore, 
Roma; (2)Humanitas Research Hospital, IRCCS, Rozzano; 
(3)Dip. di Ematologia, Ospedale Civile di Pescara, Pescara 

Background. Acquired platelet (plt) function disorders (aPFDs) 
are very rare haemorrhagic conditions frequently associated with 
underlying disorders, whose diagnosis can be difficult and missed.
Management of these disorders relies on the treatment of underlying 
disease or on immunosuppressive treatment, with variable and 
unpredictable response. We describe here two cases of aPFDs, one 
case of acquired Glanzmann Thrombostenia (aGT) and one case of 
storage pool disease (aSPD) associated with chronic lymphocytic 
leukemia (CLL), both characterized by severe bleeding symptoms. 
Case reports. The first case is a 42-year-old man who presented 
with a 2-year history of increased bruising, severe diffuse 
hematomas and hemarthrosis of the elbow with minimal trauma.
Family history and his past medical history were negative for 
excessive bleedings. Plt count progressively reduced up to 
75×103/µL, bleeding time (BT) was >20 min. Light transmission 
aggregometry (LTA) by all agonists, except for ristocetin, was 
severely reduced or absent, flow cytometry measurements of 
plt membrane glycoproteins (GPs) showed reduced GP IIb and 
IIIa, mixing of patient's plasma with control platelets showed 
plt inhibitor in patient's plasma. Given the diagnosis of aGT, 
administration of prednisone (PDN) alone and PDN + CTX gave 
partial and temporary responses and PDN related side effects. 
Rituximab at a dosage of 375 mg/m2/weekly for 4 weeks was 
administered. In the following months bleedings, LTA and 
plt count progressively improved and after 24 months they 
were completely normalized. Extensive search of underlying 
autoimmune or hematological malignant diseases was negative 
during the observation period. The second case is a 65-year-
old man with CLL, diagnosed after the first of three episodes 
of intracranial haemorrhages (ICH),with no previous other 
haemorrhagic events in his medical history. Coagulation tests and 
factor levels, including VWF were normal. Plt LTA responses 
to ADP, PAR1-AP, epinephrine,collagen were reduced, whereas 
responses to ristocetin and arachidonic acid were normal. Plt 
membrane GPs and α-granule content were normal, whereas 
δ-granule content was reduced, thus supporting the diagnosis 
of aSPD. The patient received 4 cycles of bendamustin 
90 mg/m2 with worsening of thrombocytopenia and recurrency 
of ICH. Therefore he received rituximab at a dosage of 
375 mg/m2/28 days for 6 months, associated with tranexamic acid 
10 mg/kg twice a day to treat and prevent bleedings. No further 
ICH or other bleeds occurred, all plt functional tests progressively 
normalized at the end of the treatment, when a complete CCL 
remission was also documented. After 6 months from rituximab 
therapy all plt test remained normal.
Conclusions. aPFDs can occur with or without underlying diseases 
and must be suspected in the presence of new onset bleeding 
symptoms in patients with normal coagulation tests. These two 
cases showed a complete response to rituximab, in one case 
persistent remission after 32 months of rituximab is documented.
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PO093 
BLEEDING PHENOTYPE AND TREATMENT ISSUES 
IN GLANZMANN'S THROMBASTHENIA 
Rapisarda C.(1), Linari S.(1), Pieri L.(1), Castaman G.(1)

(1)Center for Bleeding Disorders and Coagulation, Careggi 
University Hospital, Florence 

Background. Glanzmann's Thrombasthenia (GT) is an 
autosomal recessive inherited bleeding disorder due to a defect 
of the platelet membrane glycoprotein IIb/IIIa. Although GT is 
well defined from a phenotypic point of view, tendency to bleed 
differs among the patients. This is due not only to the great 
variability of mutational but also to other additional factors and 
often the severity of the haemorrhagic history is not strictly related 
only to the percentage of the residual membrane glycoprotein. 
We analyzed the bleeding features, long-term outcome and 
therapeutic choices in a population of persons with GT.
Methods. We analyzed 12 patients with GT; evaluated the 
clinical phenotype and the severity through the use of the 
Bleeding Severity Score ISTH-BAT, along with treatment 
outcome. The BSS was assessed at time of enrolment.
Results. There were 8 males and 4 females (median age 50.3; 
range 13-85), bleeding history was heterogeneous; with BS 
ranging from 7 to 21 (median 12.3).
Bleeding history was heterogeneous, the most frequent type 
of bleeding is epistaxis and post-surgical bleeding is very 
common, confirming the importance of adequate prophylactic 
treatment. Gastrointestinal bleeding has been reported in almost 
half of the patients. Three patients had episodes of haematuria. 
Post-partum bleeding and menorrhagia was reported in the only 
one adult woman. Our current standard of treatment is the use 
of local measures in conjunction with anti-fibrinolytic therapy 
first; followed by rFVIIa and platelet transfusion. Two patients 
were treated with allogeneic haematopoietic stem cell transplant 
because of the severity of bleeding episodes at early age. Three 
episode of post-treatment adverse events occurred in 2 patients: 
two episode of thrombosis of central venous catheters inserted 
for major surgery procedure and one transient ischemic attack, 
both occurred after treatment with rFVIIa; all the events were 
without complications on follow-up.
Conclusions. Although some heterogeneity of bleeding symptoms 
is observed, patients with GT have a moderate/high haemorrhagic 
risk. Treatment is heterogeneous and usually based on clinical 
ground and investigator experience. The risk of adverse events 
associated with treatment should not be overlooked. 

PO094 
HAEMOSTATIC ABNORMALITIES IN PATIENTS 
WITH EHLERS-DANLOS SYNDROME 
Abbattista M.(1), Artoni A.(1), Marinelli B.(2), Lecchi A.(1), 
Lamarca S.(1), Bassotti A.(2), Martinelli I.(1)

(1)A. Bianchi Bonomi Haemophilia and Thrombosis Center, 
Fondazione IRCCS Ca' Granda - Ospedale Maggiore 
Policlinico, Milano; (2)U.O.C. di Medicina del Lavoro - 
Dipartimento di Medicina Preventiva, Fondazione IRCCS Ca' 
Granda - Ospedale Maggiore Policlinico, Milano 

Background. The Ehlers-Danlos Syndrome (EDS) represents 
a heterogeneous group of disorders of the connective tissue. 
EDS is often associated with an increased bleeding risk, but a 
comprehensive study of haemostasis in patients with EDS is 
lacking.
Aim of the study is to evaluate the bleeding tendency in a cohort 
of patients with Ehlers-Danlos syndrome and to correlate the 
results of coagulation tests with a quantitative method to assess 
bleeding tendency.
Methods. ISTH Bleeding Assessment Tool (ISTH-BAT) was 
used to evaluate the bleeding history of patients. BSS was 
defined abnormal when ≥4 in men and ≥6 in women.
Primary and secondary haemostasis tests were performed: whole 
blood count, PT ratio, aPTT ratio, fibrinogen, von Willebrand 
factor ristocetin co-factor (RICOF), endogenous thrombin 
potential (ETP), platelet aggregation and platelet secretion 
(studied by lumi-aggregometry). If PT or aPTT were prolonged, 
coagulation factors were tested. Patients with bleeding tendency 
were compared to those without in terms of type and number of 
haemostatic abnormalities.
Results. Sixty of 144 patients with EDS (41.7%) had abnormal 
BSS. Prothrombin time and activated partial thromboplastin 
time were slightly prolonged in 10 patients (6.9%) because 
of mild coagulation factor deficiencies, not responsible of the 
bleeding diathesis. Von WIllebrand factor antigen, ristocetin 
cofactor, endogenous thrombin potential and platelet count 
were normal in all patients. At least one platelet function 
abnormality was found in 54 patients (90%) with abnormal 
and 66 (78.6%) with normal BSS (odds ratio 2.59, 95% CI 
0.88-7.60). The risk of bleeding progressively increased with 
the number of platelet function abnormalities, reaching an 
odds ratio of 5.61 (95% CI 1.44-21.86) when more than three 
abnormalities were detected.
Conclusions. Nearly half patients with EDS have abnormal 
BSS, that in 90% of cases appears at least in part justified 
by platelet function abnormalities. Abnormalities of primary 
haemostasis contribute to the risk of bleeding in patients with 
EDS.
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PO095 
GLOBAL THROMBOELASTOMETRY IN PATIENTS 
WITH NON VALVULAR ATRIAL FIBRILLATION 
RECEIVING DOA: THE RO-DOA STUDY 
Vedovati M.C.(1), Mosconi M.G.(1), Isidori F.(1), Agnelli G.(1), 
Becattini C.(1)

(1)Internal and Cardiovascular Medicine - Stroke Unit, 
University of Perugia, Perugia 

Background. Rapidly available tests might be useful to 
measure the anticoagulant effect of direct oral anticoagulants 
(DOACs) in emergency situations (eg. bleedings, surgery, need 
for thrombolysis).
Methods. The aim of this study was to assess the effects 
of apixaban, dabigatran and rivaroxaban on global 
thromboelastometry. Peak and trough coagulation parameters 
of patients with non-valvular atrial fibrillation receiving 
apixaban, dabigatran or rivaroxaban at steady-state (patients) 
were compared to those of healthy volunteers (controls). 
Citrated blood samples were tested by whole rotational 
thromboelastometry (ROTEM) using diluted EXTEM assay 
with and without the addition of anti-FXa catcher. The following 
parameters were assessed: Clotting Time (CT), Alpha angle 
(Alpha), Clot Formation Time (CFT), Maximum Clot Firmness 
(MCF). Data are presented as means ± SD and comparisons are 
analyzed by Wilcoxon rank and Mann-Whitney tests. For the 
evaluation of accuracy, ROC curves were performed and area 
under the curves (AUCs) calculated. 
Results. Overall 30 patients (10 for each DOAC) and 15 
controls were included. The mean CT of patients at peak and 
trough were significantly higher compared to controls.
The mean CT was significantly reduced by the addition of the 
anti-FXa catcher to apixaban and rivaroxaban samples (p=0.005 
for peak and p=0.009 for trough for apixaban and p=0.005 for 
both peak and trough for rivaroxaban) and by the addition of the 
anti-FIIa catcher in dabigatran samples (p=0.005 for both peak 
and trough).
From ROC curve analyses a good accuracy in measuring 
dabigatran anticoagulant activity was revealed for CT and for 
CT/CT+catcher (CTc) (AUC 1.000 and 0.993, respectively). As 
well, the AUC revealed a good accuracy for CT, CT/CTc and 
CFT/CFT+catcher (CFTc) in the apixaban (0.917, 0.880 and 
0.880, respectively) and in the rivaroxaban (0.973, 0.987 and 
0.860, respectively) groups.
Conclusions. Global thromboelastometry can identify 
apixaban, dabigatran and rivaroxaban activity in patients with 
non-valvular atrial fibrillation compared to controls. 

PO096 
VALIDATION OF A NEW ONE-STAGE ASSAY 
FOR EMICIZUMAB DETERMINATION 
Paniccia R.(1), Attanasio M.(1), Coppo M.(1), Paladino E.(2), 
La Giglia R.(1), Castaman G.(2)

(1)Dpt of Experimental and Clinical Medicine, University of 
Florence, Florence; (2)AOU Careggi, Florence 

Background. Emicizumab, a new agent for the prophylactic 
treatment of patients with haemophilia A with and without 
inhibitors, is a bispecific antibody that mimics FVIIIa function, 
bridging simultaneously FIXa and FX allowing the activation of 
FX. Differently from FVIII, an activation step is not necessary 
for the accomplishment of Emicizumab function. By this 
means, aPTT is normalized at low emicizumab concentrations, 
and the one-stage clotting-based FVIII assays, when calibrated 
against FVIII, can report high false FVIII concentrations during 
emicizumab treatment. Recently, a new modified one-stage 
assay using Emicizumab as calibrator and two different levels 
of Emicizumab as quality controls allows to quantify the plasma 
concentration of this drug. The aim of the study was to evaluate 
the accuracy and reliability of the new one-stage assay for the 
emicizumab determination. 
Methods. The aPTT based one-stage assay was performed 
by using a Siemens BCS coagulometer (Siemens Heathcare 
Diagnostics, Milan, Italy). The emicizumab calibrator (r2 
Diagnostics, South Bend, IN) was diluted to generate a series 
of different concentrations (100, 75, 50, 25, 10 ug/mL). 
Emicizumab Controls (r2 Diagnostics, South Bend, IN) were 
used: Level 1 (K1, target value: 26.2 ug/mL, assigned range: 
22.8-29.7 ug/mL) and Level 2 (K2, target value: 75.0 ug/mL, 
assigned range: 64.5-85.5 ug/mL). Coagulation Factor VIII 
Deficient Plasma, Actin FSL and 0.025 mol/L CaCl2 (for all, 
Siemens Healthcare diagnostics, Milan, Italy) were used as 
reagents. Within-day and between-day imprecision analysis, 
recovery and linearity tests were performed. 
Results. Within-day and between-day coefficients of variation 
(CV) obtained were for K1: CV=3.0% and 3.1% and for K 
2: CV=5.6% and 5.8%, respectively. Linearity test showed a 
significant correlation (r=0.99, p<0.000) with a mean recovery 
of 94.4±0.03%. All calibration curves performed showed a 
significant linearity (for all, r=0.99, p<0.001). 
Conclusions. These data show that the new modified one-stage 
assay using Emicizumab as calibrator provides precise and 
accurate results that may confidently allow a reliable monitoring 
of this new drug. © SIM
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PO097 
REPRODUCIBILITY OF ROTEM® DEVICE 
Scalambrino E.(1), Padovan L.(1), Chantarangkul V.(1), 
Clerici M.(1), Peyvandi F.(1), Tripodi A.(1)

(1)Angelo Bianchi Bonomi Haemophilia and Thrombosis 
Center, IRCCS Cà Granda Maggiore Hospital Foundation, 
Milan 

Background. Rotational tromboelastometry (ROTEM®) 
describes viscoelastic changes occurring during coagulation 
and provides graphical representation of fibrin polymerization, 
using whole blood. It is used bedside to quickly monitor 
haemostasis.
ROTEM® results are commonly reported as average of duplicate 
measurements. This increases the cost and time to get results. On 
the other hand, data on reproducibility of ROTEM® are limited 
especially intra-run precision. Therefore, we investigated the 
comparability of duplicate measurements.
Methods. We performed retrospective analyses of the 
database of 347 duplicate measurements obtained for samples 
collected from June 2013 to April 2017. Samples included 136 
healthy subjects, 51 obese patients, 36 patients with Cushing's 
syndrome and 124 cirrhotic patients. For each sample, duplicate 
measurements were taken using ExTem reagents on two 
different channels by means of a 4-channels ROTEM® delta 
(Werfen). The following parameters were recorded and anlyzed: 
CT (clotting time); CFT (clot formation time); MCF (maximum 
clot firmness).
Results. As expected, high correlations were observed between 
duplicates provided by first and second measurement for all the 
parameters (R from 0.89 to 0.99). Bland-Altman analyses for 
first and second measurement revealed bias (mean of percentage 
differences) of 2.8% for CT, −3.4% for CFT and 1.0% for MCF. 
The average between-duplicate coefficient of variation (CV) 
were 4.4% (for CT), 4.3% (CFT) and 1.2% (MCF).
Conclusions. Results show that duplicate measurements for 
the same sample are comparable. CVs are smaller than 5%, and 
bias (mean percentage differences) are smaller than 3.5% for 
all parameters.

PO098 
IN VITRO COMPARISON BETWEEN BIOSIMILAR 
ENOXAPARIN SODIUM INHIXA® AND CLEXANE® 
Paoletti O.(1), Dellanoce C.(1), Zimmermann A.(1), Tala M.(1), 
Cancellieri E.(1), Morandini R.(1), Zambelli S.(1), Beati M.C.(1), 
Castellani V.(1), Testa S.(1)

(1)Haemostasis and Thrombosis Center, Department of 
Laboratory Medicine, ASST Cremona, Cremona 

Background. Enoxaparin is a low molecular weight heparin 
(LMWH) widely used for treatment and prevention of 
thromboembolic diseases. Recently two biosimilar/generic 
molecules of enoxaparin (Inhixa® and Thorinane®) have 
been authorized by the European Medicines Agency (EMA) 
and Inhixa® is now available in Italy. As indicated in EMA 
assessment report, Inhixa® is declared as identical to the 
reference product Clexane®, showing a good comparability in 
term of biological activity and chemical properties. In clinical 
practice, anti-FXa chromogenic assay is used to evaluate 
anticoagulant plasma activity of LMWH. Aim of the srudy was 
to compare, in vitro, anti-FXa activity of the biosimilar/generic 
enoxaparin sodium (Inhixa®) and the reference low molecular 
weight heparin Clexane®, on normal plasma samples added with 
different amount of the two molecules.
Methods. Increasing amount of both LMWH were added 
to normal plasma pool to reach expected final concentration, 
ranging from 0 UI/mL up to 3.0 UI/mL, for a total of 8 different 
dilutions (0 UI/mL, 0.125 UI/mL, 0.25 UI/mL, 0.5 UI/mL, 
1.0 UI/mL, 1.5 UI/mL, 2.0 UI/mL, 3.0 UI/mL). Activated 
partial thromboplastin time (aPTT) and anti-FXa chromogenic 
assay were performed in duplicate, within 1 hour after sample 
preparation. Mean ± standard deviation (SD), coefficient of 
variation (CV%) and linear regression analysis were used to 
determine the relationship between the two molecules, also 
referred to expected values. Bland Altman method was used to 
evaluate bias between the two molecules as expressed by anti-
FXa activity and aPTT results.
Results. Clexane® and Inhixa® anti-Xa and aPTT ratio mean 
values were 0,84 UI/mL and 0,79 UI/mL and 1,81R and 1,76 R, 
respectively. Anti-FXa mean CV% between the two molecules 
was 5.45%, showing a costant small underestimation of Inhixa® 
in comparison with Clexane®. Bias between Clexane® and 
Inhixa® for anti-FXa assay and aPTT were 7,7% and 2,3% 
respectively.
Coefficient of correlation (r) was >0.999, both in the comparison 
of the two molecules and also in relation to expected values.
Conclusions. In this evaluation, on the examined lots, in vitro 
anti-FXa activity of Clexane® and biosimilar Inhixa® showed 
very good correlations with a small underestimation of Inhixa® 
in comparison with Clexane, lower than anti-FXa intra/inter 
assay variability. Limits of the study are represented by the "in 
vitro" evaluation that cannot give "a priori" any information 
respect "in vivo" pharmacokinetic, clinical efficacy and safety 
or collateral effect as immunogenic reactivity. In this first period 
of the introduction in clinical practice of this new biosimilar 
product, a strict pharmacovigilance should be recommended 
and anti-FXa monitoring, at least in particular clinical settings, 
should be advised.
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PO099 
COMPARISON BETWEEN TWO POINT OF CARE 
SYSTEMS FOR PT INR TESTING USING DIFFERENT 
COMMERCIAL THROMBOPLASTIN REAGENTS 
Dellanoce C.(1), Paoletti O.(1), Zimmermann A.(1), Tala M.(1), 
Cancellieri E.(1), Morandini R.(1), Zambelli S.(1), Giannetto G.(1), 
Zecca C.(1), Testa S.(1)

(1)Haemostasis and Thrombosis Center, Department of 
Laboratory Medicine, ASST Cremona, Cremona 

Background. Portable coagulation systems are used to 
perform PT-INR test on capillary blood to monitor anti-
vitamin K antagonists (VKA). Agreement between portable 
monitors and reference systems should be always evaluated 
before their use in routine patient management. Aim was 
to evaluate Coagucheck XS and Pro II in comparison with 
PT-INR provided by central laboratory reference system, using 
two different thromboplastins.
Methods. PT-INR was performed on two portable monitors: 
Coagucheck XS and Pro II (both Roche Diagnostics, Basel, 
Switzerland), using human recombinant thromboplastin freeze-
dried reagent, both with ISI=1.0. As local reference system for 
PT-INR determination in venous blood specimens, a magneto-
mechanical coagulation analyzer was used (STA-R, Stago 
France). All samples were tested with two different rabbit 
thromboplastins: Neoplastin Ci Plus (Stago Paris, France) with 
ISI=1.26 and NeoPTimal (Stago Paris, France) with ISI=1.02. 
92 VKA patients (PT INR ranging from 2.0-4.0), were 
enrolled. In the same day, capillary PT-INR was performed 
on the portable monitors and blood samples were collected, 
centrifuged and frozen at -80 °C. PT INR on reference system, 
using both thromboplastin reagents, were performed on frozen 
samples in the same daily session. Linear regression and Bland 
Altman method were used for the statistical analysis.
Results. The correlation among different systems was variable 
with coefficient of determination (R2) ranging from 0.84 to 0.97 
(Table). Differences in PT INR higher than ± 0.5 INR between 
systems were observed in about 5.8% of the total patient 
population (from 0% to 13.04). Higher disagreement was 
observed in the comparison between both portable monitors and 
Neoplastin Ci Plus.
Conclusions. Results showed good correlation between different 
methods, highlighting differencies with the 2 thromboplastin 
reagents. Higher agreement was found between portable 
coagulometers and the reference system using NeoPTimal 
thromboplastin. Before using a portable monitor we suggest to 
evaluate the agreement with the own reference system.

PO100 
HEPARIN INTERFERENCE ON PLASMA LEVELS 
OF DIRECT ORAL ANTI-XA ANTICOAGULANTS 
MEASURED BY DEDICATED CHROMOGENIC 
ASSAYS 
Cini M.(1), Legnani C.(2), Testa S.(3), Tripodi A.(4), Cosmi B.(2), 
Palareti G.(1)

(1)Fondazione Arianna Anticoagulazione, Bologna; (2)Azienda 
Ospedaliera S.Orsola-Malpighi, Bologna; (3)AO Istituti 
Ospitalieri, Cremona; (4)IRCCS Cà Granda Maggiore Hospital 
Foundation, Milano 

Background. Co-administration of low molecular weight 
heparin (LMWH) and a direct oral factor Xa inhibitor (xaban: 
apixaban, edoxaban, rivaroxaban) is not frequent in clinical 
practice, but it may occur in some situations such as pre-
operative management or change in the type of anticoagulant 
treatment. The combined use of LMWH and xabans could give 
rise to the problem of overlapping the anti-Xa activity when 
xabans levels measurement is required, with a possible over-
estimation of xabans levels. We aimed to evaluate in vitro the 
degree of interference of increasing LMWH concentrations on 
xabans plasma levels measured by different anti-Xa assays.
Methods. Seven plasma samples were spiked with apixaban, 
edoxaban or rivaroxaban (approximately 50 ng/mL) and seven 
different LMWH concentrations (0, 0.125, 0.250, 0.50, 1.0, 1.50 
and 2.0 IU/mL). The evaluated methods were: Biophen DIXaI 
and Biophen Heparin LRT (Hyphen BioMed) on CS-2100 
(Sysmex); Berichrom Heparin and Innovance Heparin (Siemens) 
on BCS (Siemens); STA Liquid Anti-Xa (Stago Diagnostics) 
on STA Compact (Stago Diagnostics); Technochrom anti-Xa 
(Technoclone GmbH) and HemosIL Liquid Anti-Xa (Werfen) 
on ACL-TOP (Werfen). Each assay was calibrated using 
specific calibrators. At the time of the study, not all the assays 
were available for edoxaban measurement.
Results. The presence of LMWH caused an increase of the 
measured xabans levels, that was variable depending on 
LMWH concentration and on the type of anti-Xa assay. The 
smallest over-estimation was in the sample spiked with LMWH 
0.125 IU/mL (0%, 3.1% and 7.4% for apixaban, edoxaban 
and rivaroxaban, respectively) and the greatest in the sample 
with LMWH 2.0 IU/mL (583.8%, 526.1% and 415.2% for 
apixaban, edoxaban and rivaroxaban, respectively). Biophen 
DiXaI, reported in literature as being insensitive to LMWH, 
showed the lowest interference (maximum over-estimation: 
56.4% when dosing rivaroxaban in the presence of LMWH 
2.0 IU/mL). For some assays, also prophylactic LMWH 
concentrations determined a moderate over-estimation of the 
measured xabans levels (183.8% when dosing edoxaban by 
HemosIL Liquid Anti-Xa in the sample spiked with LMWH 
0.5 IU/mL). Moreover, our results showed, for some anti-Xa 
assays, a different degree of LMWH interference depending on 
the type of xaban measured.
Conclusions. The presence of LMWH interferes with xabans 
measurement by anti-Xa assays causing falsely elevated 
xabans levels, the over-estimation being dependent on the 
anti-Xa assay and the LMWH concentration. Therefore, 
when dosing xabans levels, it should be important knowing 
if a concomitant LMWH treatment is present to avoid results 
misinterpretation. 
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PO101 
SEX AND AGE-RELATED VALUES OF THE D-DIMER 
ARE NOT INFLUENCED BY THE ASSUMPTION 
OF THE DOAC THERAPY 
Romano S.L.(1), Pavia T.(1), Pellegrini G.(1), Ruocco L.(1)

(1)U.O. Laboratorio Analisi Cliniche, Medicina di Laboratorio, 
Azienda Ospedaliero-Universitaria Pisana, Pisa 

Background. The D-dimer value (DD) is commonly used to 
exclude venous thromboembolism in suspected patients (pts). 
The test is a non-invasive and rapid blood assay, its reference 
values are chosen or as conventional reference value or as cut-
off established in clinical studies of pts with suspected VTE, 
for decision value in clinical field. Both are strictly dependent 
on the method and on the laboratory kit used. The reference 
intervals have been shown to increase by patient age and the 
role of the DD is under-explored in Direct Oral Anticoagulants 
(DOACs) monitoring: it is preliminary observed by our group 
that this value was not modified in patient in DOAC therapy by 
age related analysis. The aim of the study is to evaluate gender 
differences of DD in patients in DOAC Therapy.
Methods. Randomized pts of our Thrombosis canter, tested 
for DOAC concentrations, were also valuated for DD levels. 
DOACs were assayed by d-TT (Werfen®) and anti-FXa (Stago®) 
through a calibration for each specific drug, DD by enzyme 
linked fluorescence assay (Vidas®), all at trough and peak time 
after assumption. Data were analysed by sex, disease (VTE 
pts vs Atrial Fibrillation -AF) and by age group (G1<50yrs, 
G2<60yrs, G3<70yrs, G4<80yrs, G5<90yrs, G6<100yrs). 
Student t-test, Mann Whitney test and one-way ANOVA for 
multiple data were performed.
Results. A total of 109 pts (female 47.7%) in follow-up for 
DOAC therapy at the Thrombosis Centre, were enrolled: 26 
pts were on dabigatran (11 on 110 mg, 15 on 150 mg), 53 on 
rivaroxaban (12 on 15 mg, 41 on 20 mg), 32 on apixaban (12 
on 2,5 mg and 20 on 5mg) and 9 on edoxaban (1 on 30 mg, 8 
on 60mg). Pts were distributed by age groups: G1: 5 pts; G2: 
11 pts; G3: 15 pts; G4: 45 pts; G5: 31 pts; G6: 2 pts. Statistical 
significant differences in DD across age groups (G2vsG3, 
p=0.05; G3vsG4, p=0.004; G4vsG5, p=0.002) were found.
No significant differences in DD were found comparing male 
and female patients (mean±SD: 0.46 ±0.29 vs 0.52±0,2). Pts 
affected by VTE showed significant lower DD values than pts 
with AF (M±SD: 0.5±0.6 vs 0.64±0.7 respectively, p=0.014).
Conclusions. The study confirms the difference of DD levels in 
groups stratified by age as reported in literature also in DOAC 
therapy: in our study all pts showed DD age-related normal 
values.
Comparing by sex no statistical differences were observed in 
DD values of female pts in DOAC therapy. These preliminary 
lookouts need of additional studies in larger patient populations 
to strengthen these data. 

SESSION 12
Thrombosis and haemostasis problems in women and 

children - Antiphospholipid antibody syndrome

PO102 
TYPE OF COMBINED CONTRACEPTIVES AND THE 
RISK OF VENOUS THROMBOEMBOLISM 
IN ANTITHROMBIN-, PROTEIN C-, AND PROTEIN 
S-DEFICIENT WOMEN: 
A PROSPECTIVE COHORT STUDY
Tormene D.(1), Gavasso S.(2), Zerbinati P.(3), Fadin M.(3), 
Simioni P.(2)

(1)DIMED, Università di Padova, Padova; (2)Università di 
Padova, Padova; (3)Azienda Ospedalera di Padova, Padova 

Background. Antithrombin and protein C and S defects, 
are well-recognized major thrombophilic risk factors for 
venous thromboembolism (VTE) in adults, especially during 
circumstantial situations such as trauma, immobilization, 
surgery, pregnancy or oral contraceptive treatment. The 
relevance of these defects in predisposing women, carriers of 
these major inherited deficiencies, under combined hormonal 
contraception (CHC) to VTE is recognized.
Methods. In a prospective cohort study we assessed the 
incidence of VTE, CHC related, in asymptomatic women 
who were family members of a proband with an objectively 
diagnosed venous thromboembolic event and a documented 
inherited thrombophilic abnormality. We enrolled 197 women 
of child-bearing age from 88 families. Of them, 112 (57%) were 
carriers of an inherited defect, whereas the remaining 85 were 
non carriers.
Results. Although we had discouraged the use of estrogen-
progestin therapy once diagnosed a thrombophilic condition, 
19 women carriers of inherited thrombophilia used this therapy 
compared with 17 non-carriers.
Preparations based on cyproterone acetate, desogestrel, 
gestodene, etonogestrel and drospirenone were used in the two 
groups.
Twelve thrombotic events occurred in 279 months of CHC 
use in the carriers group and two in 992 months of use in the 
non-carrier group (one heterozygous for factor V Leiden). The 
incidence of VTE in the two groups was 63.2 (95% CI 38 to 84) 
and 11.8 (95% CI 1.5 to 36.4) respectively.
Considering the months of use for women of CHC the relative 
risk for VTE was 21.3 (95% CI 5 to 95): considering the number 
of women who have used CHC the relative risk for VTE was 
5.37 (95% CI 1.5 to 21).
Conclusions. In conclusion, the thrombotic risk in women with 
an identified major thrombophilic defect appears to be definitely 
high. This risk appears independent of the type of CHC used. 
Accordingly, screening for thrombophilia in otherwise healthy 
women in fertile age who belong to families with inherited 
defects predisposing to thrombosis seems justified as well as 
the strong recommendation not to use estroprogestin therapy.
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PO103 
THE NEW ONLINE ITALIAN REGISTRY 
OF PEDIATRIC THROMBOSIS (RITI)
Saracco P.(1), Agostini M.(2), Bagna R.(3), Gentilomo C.(4), 
Ilardi L.(5), Giordano P.(6), Lasagni D.(7), Luciani M.(8), 
Magarotto M.(9), Molinari A.C.(10), Sartori S.(11), Suppiej A.(11), 
Simioni P.(12)

(1)Ematologia Pediatrica, AOU Citta della Salute e della 
Scienza Torino, Torino; (2)Department of Pediatrics, AOU 
Città della Salute e della Scienza Torino, Torino; 
(3)Neonatologia, AOU Città della Salute e della Scienza Torino, 
Torino; (4)Pediatria, ULSS 12 Veneziana, Mestre Venezia,; 
(5)Neonatologia, Ospedale Niguarda, Milano; (6)Pediatria, 
Ospedale Pediatrico, Bari; (7)Pediatria, Ospedale Meyer, 
Firenze; (8)Oncoematologia, Ospedale Bambin Gesù, Roma; 
(9)Neonatologia, Azienda Ospedaliera di Padova, Padova; 
(10)Trombosi Emostasi, Oncoematologia, Ospedale Gaslini 
Genova, Genova; (11)Neurologia Pediatrica, Clinica Pediairica 
Padova, Padova; (12)Clinica Medica, AOU di Padova, Padova

Background. Thromboembolism (TE) in newborns and children 
is becoming a rapidly increasing condition burdened by mortality 
and high morbidity. A dramatic increase in TE (from an annual 
rate of 34 to one of 54 cases per 10,000 admissions) has been 
reported in tertiary care hospitals in US between 2001-2007. 
Risk factors, clinical features and prognosis are age-dependent 
as well as optimal treatment strategy; however, randomised 
controlled trials are not available and most current treatment 
recommendation are extrapolated by adult studies. National and 
international registries have been created in various countries 
aiming at developing clinical trials to better understand and 
improve outcomes in children with TE. The Italian Registry of 
Pediatric Thrombosis (R. I. T. I.) was established in 2007 by a 
multidisciplinary team, and supported by an onlus association 
(ALT), aiming at better understanding neonatal and paediatric 
thrombotic events (TE) in Italy and providing a preliminary 
source of data for the future development of specific clinical 
trials and diagnostic-therapeutic protocols.
Methods. The online event-based registry was launched in 
2010, enrolling both systemic and cerebral arterial and venous 
TE in neonates (0-28 days) and children (up to 18 years). As of 
december 2016 a total of 843 events (59% pediatric and 41% 
neonatal TE) were recorded. 
Results. Data analysis of cases enrolled between 2007-2013 
were reported and included pediatric cerebral arterial (N=79) 
and venous (N=91) TE (J Thromb Hemost 2015); clinical data 
of neonatal non cerebral systemic (N=75) TE (J Pediatr 2016) 
and of pediatric venous (N=92) TE (Blood Transfus 2017); a 
longer time to diagnosis compared to other registries and case 
series, was evidenced both for cerebrovascular and systemic 
TE. From 2017 the Registry is built through a web platform 
application (REDCap) specifically geared to support online/
offline data capture for research studies and operations (https://
www.trombosiinfantili.info) and case enrollment is patient-
based, with number approaching 900. Data analysis are ongoing 
on neonatal cerebral TE and hospital acquired pediatric events.
Conclusions. RITI will represent an opportunity for both Italian 
pediatricians and investigators of other registries to collaborate 
on multiple studies on risk factors, diagnostic investigations, 
optimal treatment strategy and acute and long-term outcome of 
childhood TE.

PO104 
SYSTEMATIC EVALUATION OF THROMBOTIC 
RISK IN HOSPITALIZED PEDIATRIC PATIENTS: 
PRELIMINARY RESULTS FROM THE TRIPP STUDY 
Del Borrello G.(1), Calvo P.(2), Farinasso D.(2), Maddaloni C.(2), 
Migliore G.(2), Spada M.(2), Viano A.(2), Zoppo M.(2), Saracco P.(2)

(1)Ematologia Pediatrica, Departement of Pediatrics, Regina 
Margherita Children Hospital, University Hospital, Città 
della Salute e della Scienza, Torino, Torino; (2)Departement of 
Pediatrics, Regina Margherita Children Hospital, University 
Hospital, Città della Salute e della Scienza, Torino 

Background. Hospital-Acquired Venous Thrombo-
Embolism (HA-VTE) is an emergent cause of iatrogenic 
damage in tertiary care pediatric hospital, with an estimated 
incidence of 58 cases every 10,000 hospital admissions. 
Data regarding risk factors (RF) for HA-VTE come mostly 
from retrospective case-control studies from the US and the 
few RCT conducted evaluating the role of pharmacological 
prophylaxis (PP) in this context were stopped early for 
slow accrual. This single-center study (Thrombotic RIsk 
in hospitalized Pediatric Patients - TRIPP) aims to verify 
whether actively evaluating thrombotic RFs in hospitalized 
pediatric patients and administering PP in high risk patients 
may reduce the incidence of HA-VTE at our center. A 
previous prospective case-control study on RFs for HA-VTE 
estimated a baseline events rate at our center of 27.5/10,000.
Methods. After a thorough literature research and based 
on the results on our study, we generated a clinical Risk 
Score (RS) for HA-VTE based on anamnestic, treatment-
related and disease-related RFs (e.g. Central Venous Line, 
immobilization, length of stay, Tanner stage, obesity, sepsis, 
thrombophilia). Three risk categories were defined and 
only for the highest risk patients a PP was suggested, to be 
previously discussed and agreed upon with a hematology 
consultant. We excluded from risk assessment newborns, 
oncological patients and patients with a planned length of 
stay less than 72h. First, the RS and associated preventive 
strategy was instituted in a single medical ward for 
feasibility assessment. Then, it was introduced in all non-
surgical and non-intensive care wards, for a total of 80 
inpatient beds. This preventive strategy will be extended to 
the whole Hospital, including the Intensive Care Unit and 
all the surgical units, with specific RSs tailored for specific 
pediatric subpopulations. All thrombotic and bleeding events 
will be recorded.
Results. Over the first six weeks (01.04-15.05) out of 128 
hospital admissions 28 patients were not evaluated due to lack 
of compliance from the medical staff, 13 were not eligible 
as per exclusion criteria and 71 were stratified according to 
the RS: of these, 5 were labeled as high risk, of which 2 
were already on anticoagulant therapy; the remaining three 
were started on PP. One HA-VTE event occurred in a patient 
who was not stratified on admission and was retrospectively 
labelled as high risk. No bleeding events were recorded.
Conclusions. There is an urgent need to define a good-
quality, evidence-based preventive strategy for pediatric HA-
VTE. Preliminary data from this study show that our risk-
driven approach is feasible and accurate in the identification 
of at-risk patients. On the other hand, compliance, efficacy 
and safety are issues that still need to be carefully addressed.
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PO105 
SAFETY AND EFFICACY OF FULL DOSE 
DABIGATRAN IN THE ACUTE AND LONG-TERM 
TREATMENT OF DEEP VEIN THROMBOSIS 
IN A VERY YOUNG ADOLESCENT 
Iosub D.I.(1), Piovella F.(2), Erba N.(1), D'Angelo A.(3)

(1)S.S. Emostasi e Trombosi, ASST - Lecco Ospedale A. 
Manzoni, Lecco; (2)Malattie Tromboemboliche, IRCCS Istituti 
Clinici Scientifici Maugeri, Pavia; (3)Unità Ricerca Trombosi, 
Servizio di Coagulazione, IRCCS Ospedale San Raffaele, 
Milano 

Background. International guidelines suggest that direct oral 
anticoagulants (DOACs) are effective and safe in patients with 
acute venous thromboembolism (VTE). Patients selected for 
phase III trials were older than 18 years, therefore guidelines 
do not give indications on how to treat juvenile VTE. Studies 
on the use of DOACs in pediatric age are ongoing. Dabigatran 
plasma concentrations show a large inter-person variability, and, 
irrespective of age, a clear-cut dose-response relationship has 
been demonstrated in terms of bleeding risk, while low trough 
dabigatran concentrations are associated with an increased risk 
of thrombotic complications. In adults treated for DVT and PE 
with 150 mg dabigatran twice daily, the dabigatran geometric 
mean trough concentration, was 59.7 ng/mL, with a range of 
38.6-94.5 ng/mL (25th-75th percentile range). For treatment 
of DVT and PE, with dabigatran 150 mg twice daily, the 90th 
percentile of dabigatran plasma concentrations measured at 
trough was about 146 ng/mL. Specific laboratory tests for the 
measurement of DOACs' blood concentrations are available.
Case report. In September 2017, a young girl aged 16 was 
diagnosed by compression ultrasound (CUS) as having 
unprovoked iliofemoral-popliteal deep vein thrombosis (DVT) 
of the left leg. Patient was under oestroprogestative drug for 
ovarian cysts. She was 165 cm in height and 47 kg in weight 
(BMI=17.26 kg/m2). She was heterozygous for prothrombin 
gene mutation G20210A. She had a creatinine clearance (CrCl) 
of 95.6 mL/min. Anticoagulant treatment was started with 
enoxaparin 40 mg twice daily bridged with warfarin, aiming at 
INR 2.5. After six months, and a TTR of 45%, CUS revealed 
50% persistence of the thrombotic burden. Due to the persistent 
partial compressibility of the affected veins and the presence 
of the prothrombin gene mutation, we decided to complete 12 
months of anticoagulant treatment. We favoured the passage 
to dabigatran (Pradaxa®), a thrombin inhibitor DOAC, with 
the aim to guarantee stable drug blood levels, with better 
safety profile and the availability of an antidote. We decided 
to prescribe 150 mg twice daily considering the young age 
and the associated high CrCl which could result in underdose 
with 110 mg twice daily. We planned to measure dabigatran's 
plasma concentration utilizing the diluted thrombin time at 
the end of the dosing interval (i.e. 12 hours after the 150 mg 
dabigatran evening dose) after one week, one month and three 
months of treatment. Our patient dabigatran plasma levels were 
54 ng/mL after a week, 48 ng/mL after a month and 77 ng/mL 
after three month of treatment, confirming that despite of the 
full dose dabigatran, her trough plasma levels situated in the 
lower range. Today, after 9 months of anticoagulant treatment 
patient confirmed good outcomes.
Conclusions. Our case report show that it is possible to manage 
dabigatran treatment in adolescent patients with a low BMI, 
with the help of plasma concentrations measurement.

PO106 
EVALUATION OF TRANEXAMIC ACID EFFICACY 
IN DECREASING OPERATIVE BLOOD LOSS DURING 
ADOLESCENT IDIOPATHIC SCOLIOSIS SURGERY 
USING ROTEM® MONITORING 
Gianesello L.(1), Coppo M.(2), Attanasio M.(2), Paniccia R.(2), 
Boccacini A.(1), De Gaudio A.R.(3)

(1)Dept. of Anesthesia and Intensive Care, AOU Careggi, 
Florence; (2)Dept. of Experimental and Clinical Medicine, 
University of Florence, Florence; (3)Dept. of Anesthesia and 
Intensive Care, University of Florence, Florence 

Background. Adolescent idiopathic scoliosis (AIS) surgery 
is often associated with significant blood loss and blood 
transfusions. An Australian study from 2005 reported a 
high prevalence of abnormal preoperative coagulation tests 
in patients with AIS1. Tranexamic acid (TXA), a synthetic 
derivative of lysine, reversibly binds to plasminogen and 
plasmin blocking the lysine binding sites2. ROTEM® (Rotational 
ThromboElastometry; Werfen-Instrumentation Laboratory, 
Milan, Italy) device is an upcoming point of care technique to 
assist early and real-time detection of haemostatic changes in the 
perioperative setting and quickly to detect fibrinolysis 3. The aim 
of the study was to assess the efficacy of TXA in controlling 
blood loss during posterior spinal fusion for AIS using ROTEM 
guide.
Methods. Twelve adolescent patients, undergoing to AIS 
surgery, were randomly assigned to either the TXA Group 
(n=6) or the no-TXA Group (n=6). After induction of anesthesia 
and skin incision, TXA Group received a bolus of TXA 
(50 mg/kg) over 15 minutes; an infusion of 5 mg/kg/h was then 
initiated and continued until skin closure. The outcome measure 
was the evaluation of the coagulation profiles with ROTEM 
(extrinsic activation with and without the platelet contribution, 
i.e. EXTEM and FIBTEM tests) and haemoglobin (Hb) values 
in the preoperative setting (baseline=T-1), during the surgery (at 
3th hour=T3, 5th hour=T5) and at the 24th hour (T24). Moreover, 
intra blood loss, need of transfusion, complications such as deep 
vein thrombosis or pulmonary embolism, epileptic crisis, were 
noted.
Results. No differences regarding demographic characteristics, 
length of surgery and number of levels fused between two 
Groups were found. Intraoperative blood loss was 458.8±112 
mL in TXA Group and 545±63.5 mL in no-TXA Group; in 
either groups transfusion was not necessary. The TXA Group 
presented Hb value higher than the no-TXA Group, although 
not statistically significant. Ideed, T-1 and T-3 Hb levels of 
TXA Group were 12.9±2 and 10.8±1 g/dL respectively (−15%); 
whereas those of no-TXA Group were 12.9±2 and 9.5±1 g/dL 
(−26%). At T-5, MCF FIBTEM parameter, representing the 
maximal clot strength by fibrinogen, was found significantly 
decreased in no-TXA Group respect to TXA Group (7±1.4 vs 
9±1.2 mm, p<0.05). A similar trend was observed for MCF 
EXTEM ( p<0.05).  No complications occurred in both Groups.
Conclusions. Preliminary data showed that TXA seems to be 
safe and to decrease blood loss, improving coagulation ROTEM 
parameters in adolescent undergoing to idiopathic scoliosis 
during intraoperative and postoperative period.
References
- Ho WK, et al. J Thromb Haemost 2005; 3:1094-5; 
- Ganter MT, et al. Anesth Analg 2008; 10:1366-75; 
- Theusinger OM, et al. Anesth Analg 2011; 113:1003-12.
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PO107 
LUPUS ANTICOAGULANT 
HYPOPROTHROMBINEMIA SYNDROME (LAHPS): 
REPORT OF 2 CASES 
Santoro R.C.(1), Iannaccaro P.(1)

(1)Emostasi eTrombosi, Dpt Emato-Oncologico, Azienda 
Ospedaliera Pugliese-Ciaccio, Catanzaro 

Background. Lupus anticoagulant hypoprothrombinemia 
syndrome (LAHPS) is an uncommon disorder with about 100 
cases reported thus far. LAHPS comprises the presence of 
lupus anticoagulant (LA) with acquired hypoprothrombinemia. 
Mild thrombocytopenia is commonly reported in these patients; 
however, severe thrombocytopenia has only rarely been 
described. Typically, pediatric patients with LA do not experience 
increased bleeding or thrombosis risk. However, in LAHPS, 
increased clearance of prothrombin (FII) by nonneutralizing 
antiprothrombin antibodies leads to acquired FII deficiency and 
bleeding risk, particularly if FII level is <10%. 
Case report. We report and discuss 2 cases of LAHPS. LA was 
detected using a sensitive APTT and DRVVT, according to the 
ISTH guidelines. Hypoprothrombinemia was defined as FII under 
reference value (<70 IU/dL); abnormal PT and FII, were corrected 
by normal plasma (NP). Coagulation factors were determined by 
one-stage methods; those tests based on APTT were interfered by 
LA. Table 1 summarises our patient's laboratory results and clinical 
features. Both of cases showed abnormal PT, corrected by NP, 
and prolonged APTT, not corrected by NP. No time-temperature 
dependent inhibition was detected. In both of cases, low FIX (0-4 
IU/dL), FVIII (0.2-1.9 IU/dL), FXI (0.2-0.8 IU/dL) and FXII (0.6-
5.7 IU/dL) and increased apparent activity on progressive dilutions 
of sample were observed. Other tests were normal. Both of cases had 
suffered from bleeding (epistaxis). In the first case, corticosteroid 
and high doses immunoglobulins were administered, in the second 
case which has been presented with mild epistaxis, no therapy was 
given. No other associated condition was found. Coagulation test 
were normalized, respectively, 10 and 14 weeks after the onset. 
Conclusions. LAHPS has a heterogeneous spectrum of 
appearance. It has been reported associated with other clinical 
conditions (primary APS, infections, drugs, systemic lupus 
erythematosus). Our cases show that when bleeding occurs in 
LA positive patients, the possibility of hypoprothrombinemia 
should be considered and prothrombin time and factor study 
should be measured. Significant prolongation of the PT or 
aPTT requires further evaluation for autoantibodies against 
coagulation factors. Management may require the use of 
steroids, immunoglobulin and immunosuppressive agents. 
But if factor II levels are very low (under 10%), patients may 
experience severe life-threatening bleeding. LAHPS associated 
with autoimmune disease should be diagnosed and managed 
carefully. Early treatments are thought to be helpful because 
severe haemorrhagic complications are common.

PO108 
PREVALENCE OF ANTIPHOSPHOLIPID 
ANTIBODIES IN YOUNG ADULTS WITH ISCHEMIC 
STROKE: A REAL-LIFE EXPERIENCE 
Vaccarino A.(1), Pagliaro M.(1), Pini M.(1), Melis F.(2), Guido M.(2), 
Savio K.(2), Imperiale D.(2), Bazzan M.(1)

(1)Ematologia, ASL Città di Torino, Torino; (2)Neurologia 
Maria Vittoria, ASL Città di Torino, Torino 

Background. Ischemic stroke is rare in young adults, with an 
incidence of about 10-15% of all the ischemic strokes. In about 
one third of these patients a cause is missing. Among patients 
with an antiphospholipid antibodies syndrome (APS), stroke is 
the first thrombotic event in about 13% of cases. The aims of our 
project were: 1) to evaluate the prevalence of antiphospholipid 
antibodies (aPL) in young adults with stroke, consecutively 
diagnosed in our Neurological Department. 2) to investigate on 
the prevalence of conventional risk factors 3) to better define 
the radiological characteristics of the ischemic lesion.
Methods. This study is a no profit, observational study. 
Inclusion criteria were: age older than 18 and younger than 
55 years, informed written consent, a clinical and radiological 
diagnosis of stroke. Patients' data were collected at diagnosis 
and after 30 days from stroke; if an aPL positivity was found, 
the patient was referred to the haematologists. For each patient 
these data were collected: age, sex, body mass index, personal 
and familial history, concomitant comorbidities and therapies, 
other cardovascular risk factors, drug abuse. A CT scan, or 
angio-CT or MRI was always performed at diagnosis. aPL 
profile was determined at diagnosis and eventually confirmed 
after 12 weeks.
Results. From January 2017 until May 2018 28 young patients 
have been enrolled out of 270 ischemic strokes. Patients' 
median age is 44.8 years. 20/28 were males. Most patients had 
at least one cardiovascular risk factor (16 obesity, 12 smoke, 
17 hypertension and 17 dyslipidemia). 5/28 were drug abusers 
(17.8%). 2 patients had a thrombophilic condition represented 
by aPL positivity.1 patient was diagnosed with atrial fibrillation, 
no congenital heart diseases or active cancer were recorded. 
High risk APL profile was positive in 2 patients (aGAPSS score 
>10),wherever isolated lupus anticoagulant or single antibody 
positivity was recorded in 2 more patients. Stroke was a relapse 
of ischemic disease in 10 patients, and 7/10 were central 
nervous system relapses. Among the patients who relapsed, 
all but 3 were already treated with antiplatelet (5 patients) or 
anticoagulant/LMWH therapy (2 patients). CT and MRI were 
available for all the patients: a "lacunar" pattern was described 
in 7/28 patients and none of them was aPL positive.
Conclusions. As far as we know no other studies have evaluated 
the prevalence of antiphosholipid antibodies in young patients 
with stroke with the same approach. Associated risk factors 
were drug abuse, smoke and hypertension. Heart disease and 
cancer were virtually absent. Cumulative aPL positivity was 
6/28 (21%) and APS criteria were until now fulfilled only in 
2 patients (due to short follow-up). Stroke was a relapse of 
ischemic disease in 35% of the patients, and interestingly 
most of the patients relapsed at the same site of the previous 
event (CNS). Notewhorthy, some patients who relapsed were 
not undergoing antiplatelets or anticoagulants. Finally we did 
not find any correlation between aPL antibodies and a clear 
radiologic pattern on MRI and CT.

 

 

Tab 1 
Case  
(age, 
sex) 

Platelet 
count 
(Plt/µL) 

PT 
INR / 
Mixing 
test* 

FII 
IU/dl 

aPTT 
Ratio/ 
mixing 
test* 

DRVVT / 
Confirmatory 
test 

Anticardiolopin 
Antibodies 

Other 
coagulation 
factors 
IU/dL 

Clinical 
features 

2 F 134,000 1.43 
C 

11 3.85 
NC 

2.5 
+ 

Normal FIX 4 
FVIII 1.9 
FXI 0.8 
FXII 0.6 

Moderate 
EPISTAXIS 

2 M 180,000 1.47 
C 

15 3.1 1.68 
+ 

Normal FIX 0 
FVIII 0.2 
FXI 0.2 
FXII 5.7 

Mild 
EPISTAXIS 

*C= correction  NC=no correction 
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PO109 
HIGH DOSE IMMUNOGLOBULIN IN A PREGNANT 
WOMAN WITH ANTIPHOSPHOLIPID SYNDROME 
AND RECURRENT FETAL LOSS 
Ciavarella A.(1), Gianniello F.(1), Artoni A.(1), Bucciarelli P.(1), 
Martinelli I.(1)

(1)A. Bianchi Bonomi Haemophilia and Thrombosis Center, 
Fondazione IRCCS Ca' Granda - Ospedale Maggiore 
Policlinico, Milano 

Background. Antiphospholipid syndrome (APS) is a severe 
acquired th rombophilia characterized by arterial and venous 
thrombosis and early or late obstetrical complications. 
Antiphospholipid antibodies (APA) include lupus anticoagulant, 
anticardiolipin and anti-β2 glycoprotein I antibodies IgG and 
IgM. The combined use of low-dose aspirin and low molecular 
weight heparin improves pregnancy outcome in the majority of 
women with obstetric APS, but in 30% of them such treatment 
is unsuccessful.
Case report. A 37-year-old woman with systemic lupus 
erythematosus and triple APA positivity had prior miscarriage 
(34 y) and late fetal loss (35 y) despite antithrombotic prophylaxis 
with aspirin 300 mg and nadroparin calcium 3800 IU od. Despite 
the continuation of prophylaxis, in the early postpartum of the 
second pregnancy she developed acute ischemic stroke of the 
anterior cerebral artery. At the beginning of the index pregnancy, 
aPTT ratio was 1.97, aPTT mixture 1.53, SCT confirm ratio 2.60 
and dRVVT confirm ratio 2.76. Anticardiolipin antibodies IgG 
were 158 MPL and anticardiolipin IgM, anti-β2 glycoprotein 
I IgG and IgM were negative. She started oral anticoagulant 
therapy with warfarin, that was switched to calcium nadroparin 
calcium 3800 IU bid (body weight 57 kg) and aspirin 100 mg 
od at the very beginning of the index pregnancy. She also 
received prednisone 5 mg od. Since the 2nd month of pregnancy 
she was treated with intravenous immunoglobulin at the dose of 
400 mg/kg for 5 days per month, with a consequent decrease 
of aPTT, SCT and dRVVT towards nadir levels at 35 weeks of 
gestation of 1.20, 1.76 and 1.54, respectively. Anticardiolipin 
antibodies IgG lowered by approximately 70% of their initial 
titer. She had a natural delivery at 36th gestational week of a 
healthy female newborn of 2,93 kg.
Conclusions. High dose intravenous immunoglobulin may 
be helpful, in addition to aspirin and low molecular weight 
heparin, in pregnant women with APS and previous obstetrical 
complications despite traditional treatments. This is the first 
case in which APA titer has been monitored though pregnancy 
during immunoglobulin treatment. 

SESSION 13
Venous thromboembolism: 

clinical and diagnostic aspects

PO110 
IMPACT OF SEX, AGE, AND RISK FACTORS 
FOR VENOUS THROMBOEMBOLISM ON THE 
INITIAL PRESENTATION OF FIRST ISOLATED 
SYMPTOMATIC ACUTE DEEP VEIN THROMBOSIS
Barco S.(1), Klok F.(2), Mahé I.(3), Marchena P.J.(4), Ballaz A.(5), 
Rubio C.(6), Adarraga D.(7), Mastroiacovo D.(8), 
Konstantinides S.(9), Monreal M.(10)

(1)Center for Thrombosis and Haemostasis, Johannes 
Gutenberg University Mainz, Mainz, Gemany; (2)Department 
of Thrombosis and Haemostasis, Leiden University Medical 
Center, Leiden, Belgium; (3)Department of Internal Medicine. 
Hôpital Louis Mourier, Colombes (APHP), University 
Paris 7, Paris, France; (4)Department of Internal Medicine 
and Emergency, Parc Sanitari Sant Joan de Deu-Hospital 
General, Barcelona, Spain; (5)Department of Pneumonology, 
Hospital de Galdakao, Vizcaya, Spain; (6)Department of Internal 
Medicine, Hospital Alto Guadalquivir Andújar, Jaén, Spain; 
(7)Department of Internal Medicine, Hospital de Montilla, 
Córdoba, Spain; (8)Department of Angiology, Ospedale SS. 
Filippo e Nicola, Avezzano, Italy; (9)Center for Thrombosis and 
Haemostasis (CTH), University Medical Center of the Johannes 
Gutenberg University, Mainz, Germany; (10)Department of 
Internal Medicine, Hospital Germans Trias i Pujol, Badalona; 
Universidad Católica de Murcia, Barcelona, Spain

Background. Sex-specific differences exist for the initial 
presentation of acute venous thromboembolism (VTE). Prior 
studies showed that men are more likely to present with 
proximal deep vein thrombosis (DVT) (vs pulmonary embolism 
[PE] or isolated distal DVT [IDDVT]) than women.
Methods. We studied the influence of sex, age, and VTE risk 
factors on the presenting site of first IDDVT vs proximal DVT 
in the lower limbs. A total of 24,911 patients with a first episode 
of objectively diagnosed acute lower-limb DVT (without 
symptomatic PE) were enrolled in RIETE (years 2000-2017) 
and included in the present analysis.
Results. A total of 4,266 (17.1%) patients had IDDVT. No trend for 
more IDDVT diagnoses was observed over time. The proportion 
of patients with a first IDDVT was 17.3% (n=2,127) for women 
and 17.0% (n=2,139) for men for an absolute difference of +0.3% 
(95% CI: −0.6%; +1.2%). This difference was +1.2% (95% CI: 
−0.3%; +2.6%) in patients with an unprovoked episode of acute 
DVT. Women aged 40-70 had a higher proportion of IDDVT, 
especially between 40-49 years (+6.7%; 95CI +3.7%; +9.9%), 
whereas men had more often proximal DVT. The presenting site 
of first acute DVT appeared to be dependent on sex, age, and 
the prevalence (and type) of VTE risk factors. Recent surgery 
was independently associated with a diagnosis of IDDVT in both 
women and men, whereas active cancer and pregnancy showed 
an inverse correlation.
Conclusions. The interactions between age and VTE risk factors 
are at the basis of the different proportions of first acute distal vs 
proximal DVT observed in women and men. Our observations 
support the concept that different clinical manifestations of acute 
VTE may not fully share the same pathophysiological mechanisms: 
this contributes to explain the different prognosis in women vs men. 
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PO111 
A PREDICTION MODEL FOR SUCCESSFUL 
RESPONSE TO ANTICOAGULATION IN CIRRHOTIC 
PATIENTS WITH PORTAL VEIN THROMBOSIS
Rodriguez-Castro K.I.(1), Vitale A.(2), Fadin M.(3), Shalaby S.(1), 
Sartori M.T.(4), Zerbinati P.(3), Landi S.(5), Pettinari I.(5), 
Piscaglia F.(5), Han G.(6), Burra P.(1), Simioni P.(3), Senzolo M.(1)

(1)Multivisceral Transplant Unit, Padua University 
Hospital, Padua, Italy; (2)Hepatobiliary Surgery and Liver 
Transplantation Unit, Padua University Hospital, Padua, 
Italy; (3)Department of Medicine, Padua University Hospital, 
Padua, Italy; (4)Clinical Medicine I, Padua University 
Hospital, Padua, Italy; (5)Division of Internal Medicine, 
Sant'Orsola-Malpighi Hospital, University of Bologna, 
Bologna, Italy; (6)Xijing Hospital of Digestive Diseases, Fourth 
Military Medical University Hospital, Xi'an, China 

Background. Portal vein thrombosis (PVT) is a common 
complication in cirrhosis and when complete it increases 
morbidity and mortality in liver transplant candidates. The aim 
of the study was to assess the haemostatic status, as well as 
clinical characteristics of thrombus and patients, as predictors 
of therapeutic efficacy of anticoagulation for the treatment of 
PVT in cirrhotics.
Methods. Cirrhotic patients consecutively treated for PVT with 
enoxaparin were enrolled. All patients underwent evaluation 
of coagulation status and thrombophilia screening. Thrombus 
characteristics and extension were evaluated at baseline 
and during follow-up. Anticoagulation was continued until 
recanalization or up to 12 months. Variables correlated with 
the response to anticoagulation were used to create a predictive 
score that was validated in an external multicenter cohort.
Results. Sixty-five patients were included and had partial PVT 
in most cases (72%). Treatment with enoxaparin resulted in 
an overall response rate of 43/65 (66%) after a median time 
of 4.4 months, in 33/43 (76%) within the first 6 months. At 
multivariate analysis efficacy of anticoagulation correlated with 
the severity of liver disease, complete vs partial PVT, age of the 
thrombus and time interval from treatment start (<6 months). 
The areas under the curve of the statistical model for predicting 
the response to anticoagulation were 0.84 and 0.76 for the 
training (n=65) and validation (n=60) cohorts, respectively.
Conclusions. Early diagnosis and early treatment are key-
factors for the successful management of PVT in cirrhosis, 
so that screening for PVT and prompt start of anticoagulant 
treatment should be mandatory.

PO112 
CLINICAL OUTCOME, RECANALIZATION AND 
LIVER FUNCTIONAL IMPROVEMENT AFTER 
LONG TERM ANTICOAGULATION THERAPY 
IN CIRRHOTIC PATIENTS WITH SPLANCHNIC 
VENOUS THROMBOSIS: 
A SINGLE CENTER REAL-LIFE EXPERIENCE
Fiorentini A.(1), Tarantino G.(2), Rupoli S.(1), Micucci G.(1), 
Svegliati Baroni G.(2), Federici I.(1), Radici S.(2), Morsia E.(1), 
Fiorentini A.(3), Riva A.(3), Olivieri A.(1)

(1)Clinic of Hematology, Department of Internal Medicine, 
Polytechnic University of Marche Region, Ancona; (2)Clinic of 
Gastroenterology and Hepatology, Polytechnic University of 
Marche Region, Ancona; (3)Institute of Infectious Diseases and 
Public Health, Polytechnic University of Ancona, Ancona 

Background. Splanchnic venous thrombosis (SVT) are severe 
complications of liver cirrhosis. Aim of this study was to 
evaluate the safety and efficacy of anticoagulant therapy (AT) 
in cirrhotic SVT and to investigate outcome and recanalization 
rate of cirrhotic patients.
Methods. The clinical records of 119 consecutive cirrhotic SVT 
patients, seen between 2000 and 2017, were retrospectively 
reviewed. Baseline characteristics, clinical, laboratory, 
therapeutic and outcome data were collected. In patients with 
no active bleeding, anticoagulation treatment was started as 
soon as possible, according to platelet count. After appropriate 
prophylaxis with beta-blockers or endoscopic therapies, a full 
dose of low-molecular-weight heparin (LMWH) or antivitamin-K 
(AVK; INR range 2-3 or 1.8-2.5 in patients with high bleeding 
risk) was administered for a platelet count >50.000/mcl; a 
prophylactic dose of LMWH and no treatment were given for a 
platelet count between 30.000 and 50.000/mcl and <30.000/mcl, 
respectively. Thrombotic and haemorrhagic events, mortality, 
vessel recanalization and Child Pugh Score were evaluated.
Results. Portal vein thrombosis was the most common site of 
thrombosis (55%), followed by multiple venous involvement 
(34%). Ninety-one patients (77%) had esophageal varices (F1 
37%; F2 48%; F3 15%) while 88 (74%) had thrombocytopenia. 
Median Child Pugh Score was 8. Ninety-two patients (89%) were 
treated with AT: 69% with intermediate or full dose of LMWH 
and 23% with AVK. Twenty patients (22%) suspended AT due 
to clinical complications or decreased platelet counts. The median 
duration of therapy was 9 months, the median follow-up was 15 
months. During AT, the incidence rates were 2.5 per 100 patient-
years for major bleeding, 2.2 per 100 patient-years for vascular 
events, 8.0 per 100 patient-years for all-causes mortality. Follow-up 
imaging, available for 91 patients, showed complete recanalization 
in 40 patients (44%), partial recanalization in 15 patients (16%), 
stable thrombosis in 27 patients (30%), progression or recurrent 
thrombosis in 9 patients (10%). Child Pugh was improved in 27 
patients (38%), stable in 31 patients (43%) and worsened in 14 
patients (19%). At multivariate analysis, recanalization emerged 
as variable independently associated to Child Pugh improvement 
(Odds ratio 4.25; 1.3-14 95% CI; p=0.02) while long-term AT 
resulted independently associated with a higher overall survival 
(Odds ratio 29.04; 3.6-232 95% CI; p=0,001).
Conclusions. Anticoagulant therapy appears to be safe and 
effective even for patients with a major bleeding risk factor 
like cirrhosis. Recanalization of SVT is associated with 
improvement of liver function parameters. Moreover, long term 
anticoagulant therapy of cirrhotic SVT is correlated with higher 
overall survival.
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PO113 
ONE YEAR OF VENOUS THROMBOEMBOLISM 
PROPHYLAXIS IN INTERNAL MEDICINE 
De Pascali F.(1), Cappelli R.(1), Caselli M.(1), Laghi Pasini F.(1)

(1)UOC Medicina 2, Azienda Ospedaliera Universitaria Senese 
"Santa Maria alle Scotte", Siena 

Background. Recent guidelines for venous thromboembolism 
prophylaxis suggests the use of clinical scores to stratify the 
VTE and haemorrhagic risk (PADUA, IMPROVE) in order to 
decide whether to use or not VTE prophylaxis in hospitalized 
acute medical patients, which is often applied only on 
clinical judgment-based strategy. To evaluate the use of VTE 
prophylaxis in our department, we performed a retrospective 
observational study.
Methods. Consecutive patients (>18 years old) admitted to 
Internal Medicine 2 in Siena hospital from October 2016 to 
October 2017 were recruited. VTE and haemorrhagic risks 
were evaluated and use of prophylaxis was analyzed. For each 
included patient we also collected the following data: age, 
weight, BMI, main diagnosis, comorbidity, drugs in therapy, 
duration of admission, renal function (Cockroft-Gault formula) 
active bleeding, in-hospital mortality, prescription of VTE 
prophylaxis, drug prescribed for it and its duration.
Results. 927 patients (51% women) were included. Mean 
age 80,14±13,34 years old, 41,3% over 85 years old. 27,3% 
had a severe acute renal failure. Mean duration of admission 
13,04±8,64 days. Main diagnosis: 13,9% heart failure, 11,2% 
acute respiratory failure, 9,7% sepsis and 9,7% respiratory 
tract infections. Mean number of drugs in therapy 6,48±3,34. 
Prevalence symptomatic TEV: 2,8%. 32,5% received an 
antiplatelet. 20,4% received an anticoagulation therapy; these 
patients (189) were excluded from the VTE prophylaxis 
analysis. 53,2% of the population was at high thrombotic risk 
and low haemorrhagic risk (74,8% of them received prophylaxis 
and 25,2% not received it, 5,5% of the entire population), 
26,1% was at high risk, both thrombotic and haemorrhagic 
(53% of them received prophylaxis), 18,2% was at low risk, 
both thrombotic and haemorrhagic (but 32,8% of them received 
prophylaxis, 5,3% of the entire population), 2,5% was at low 
thrombotic risk and high haemorrhagic risk (but 35% of them 
received prophylaxis, 0,8% of the entire population). Only 
5,5% of the patients that had an indication to VTE prophylaxis 
did not receive it and 6,1% of patients that had not indication 
to prophylaxis received it. All in all, 60,3% of the population 
received a VTE prophylaxis based on a clinical judgment 
strategy and it was appropriate in 88,9% of them. In the 74,4% 
the most prescribed drug was LMWH (enoxaparin), 22,5% 
received fondaparinux and no one received UFH; 3,1% received 
a higher dose of drug than prophylactic dosage. Mean duration 
of VTE prophylaxis was 9,24±6,63 days. 2,6% of patients that 
received VTE prophylaxis had haemorrhagic complications. 
Conclusions. Many patients in internal medicine were at high 
thrombotic risk and physicians use a correct VTE prophylaxis 
in most of them (74,8%). Physicians use VTE prophylaxis more 
than in the past (60,3% vs 41,6% GEMINI 2009). However, the 
use of the scores allow to improve the prophylaxis' indications 
and decrease clinical errors, especially in populations with 
high mean age, several comorbidities and impairment of renal 
function. 

PO114 
PERI-OPERATIVE MANAGEMENT OF 
ANTICOAGULATED ELDERLY PATIENTS NEEDING 
URGENT FEMUR SURGERY: ORTHO-START 
REGISTRY
Favuzzi G.(1), Ostuni A.(2), Antonucci E.(3), Marongiu F.(4), 
Palareti G.(3), Grandone E.(1)

(1)IRCCS "Casa Sollievo della Sofferenza", San Giovanni 
Rotondo (Foggia); (2)University Hospital, Bari, Italy; 
(3)Arianna Foundation, Bologna; (4)University of Cagliari, 
Cagliari 

Background. Evidence regarding the peri-operative emergency 
management of elderly patients taking oral anticoagulants - vitamin 
K antagonists (VKAs) or Direct Oral Anticoagulants (DOACs)- 
who need emergence orthopedic surgery is scarce. Furthermore, 
most elderly patients show chronic anemia, mainly due to iron 
deficiency, thus increasing the risk for peri-operative blood cell 
transfusions. In the last years Patient Blood Management (PBM), 
an evidence-based, multidisciplinary, patient-tailored program 
was launched worldwide. However, local policies and procedures 
are still largely lacking or not applied. 
Methods. The ORTHO-START (to join ORTHO-START 
e.grandone@operapadrepio.it) is a multicenter, prospective, 
observational study that will record on peri-operative management 
and complications in patients treated with anticoagulant and/
or antiplatelet agents requiring elective intervention of hip 
replacement or knee or emergent surgery for hip. 
Results. Main objectives are: 1) To collect prospectively, via 
web-based software, data on the peri-operative management 
of patients receiving anticoagulants and/or antiplatelet agents 
undergoing elective orthopedic or urgent prosthetic surgery 
for femoral fracture. For comparative purposes, data on 
patients undergoing the above listed procedures but not taking 
antiplatelet or oral anticoagulants will be collected consecutively. 
Furthermore, data on blood count before and after surgery and 
possible blood transfusion will be collected. 2) To increase our 
knowledge on the use of different peri-operative management 
schemes both with regard to anticoagulant/antiplatelet agents 
and to ‘blood management'.
Main endpoints 1. Protective efficacy of treatments in the peri-
operative period, recording venous or arterial thromboembolic 
events (including stroke, myocardial infarction, peripheral 
arterial embolism); 2. Safety of treatments in relation to the 
occurrence of bleeding or other complications: major or non-
major but clinically relevant bleeding, and the occurrence of 
other morbid manifestations. 3. Management and prevention 
of anemia in the peri-operative period. Secondary endpoints 
1. Analysis of the characteristics of the possible different 
suspension and resumption patterns of anticoagulant treatment; 
2. Evaluation of the number of units of blood products 
administered according to the severity of anemia and the 
comparison of transfusion thresholds with respect to efficacy 
and safety endpoints. 
Conclusions. Findings from the ORTHO-START register will 
contribute to the improvement of peri-operative management 
in the elderly poly-medicated patient, with the aim of reducing 
complications and mortality in the short and medium term. 
These issues have a significant scientific importance and a 
potential practical impact on the quality of life of patients and 
their families, as well as an economic implication, due to the 
reduction of costs related to the management of complications 
following the intervention.
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RETROSPECTIVE ANALYSIS ON 12 CASES OF 
CARDIORESPIRATORY ARREST IN PATIENTS WITH 
MASSIVE POLMONARY EMBOLISM: 
CASTEV STUDY 
Ciammaichella M.M.(1)

(1)Medicina d'Urgenza, DEA, AO S. Giovanni, Roma 

Background. The "CASTEV" study, acrostic deriving 
from "CArdiac arreST in patiEnts with massiVe pulmonary 
embolism", enrolled 12 patients with complicated massive 
pulmonary embolism in the pre-lysis period from January 2008 
to December 2017. cardiorespiratory arrest. The "CASTEV" 
study proposes the following objectives: 
1) verify any relationships between the cardiorespiratory arrest 

and the electrocardiographic presentation rhythm; 
2) verify the statistical significance found.
Methods. A comparative analysis was performed for 
continuous variables with parametric Q test of Cochran to 
verify if there is a significant relationship between the variables 
considered: cardiorespiratory arrest during massive pulmonary 
embolism and electrocardiographic presentation rhythm. For 
the calculation of the Cochran Test Q the sum of the squared 
elevated totals is indicated with the following formula: X=xNS-
A2+xNS-P2+xS2=144+0+0=144.
Results. The Cochran Q test applied to the 12 patients involved 
in the retrospective analysis, shows how the clinical situation 
"NS-A" (Non shockable-Asystolia) highlighted in all patients is 
not attributable to the case but assumes a statistical significance 
high because the relative value (VR) of χ2 obtained is 144 with 
Degrees of Freedom (GL)=2 and the critical value (VC) of χ2 
for p=0.001 is 13.816. The differences of choice are, therefore, 
highly significant with p<0.001.
Conclusions. The "CASTEV" study showed that in the group of 
12 patients with massive pulmonary embolism complicated by 
cardio-respiratory arrest, the electrocardiographic presentation 
rhythm is a non-shockable rhythm and in particular an asystole.

PO116 
MANAGEMENT OF PULMONARY EMBOLISM IN A 
SHORT STAY MEDICAL UNIT: A COHORT STUDY 
Donadini M.P.(1), Squizzato A.(2), Caprioli M.(3), Macchi N.(4), 
Ageno W.(2)

(1)Degenza Breve Internistica e Centro Trombosi ed Emostasi, 
Dipartimento di Medicina Interna, Azienda Socio Sanitaria 
Territoriale dei Sette Laghi, Varese; (2)Centro di Ricerche 
sulle Malattie Tromboemboliche e le Terapie Antitrombotiche, 
Dipartimento di Medicina e Chirurgia, Università degli Studi 
dell'Insubria, Varese; (3)Azienda per l'Assistenza Sanitaria 
"Friuli Occidentale", Pordenone; (4)Scuola di Specializzazione 
in Medicina Interna, Dipartimento di Medicina e Chirurgia, 
Università degli Studi dell'Insubria, Varese 

Background. The prognostics stratification of pulmonary 
embolism (PE) is crucial to guide the management and treatment 
of patients. PE patients at low risk of adverse events could 
be treated entirely at home or discharged early (i.e. within 72 
hours), whereas those at intermediate or high risk require hospital 
admission and, in some cases, an intensive monitoring. In the 
European setting, including Italy, the duration of hospital stay for 
PE is still long (10 days), with a temporal trend towards reduction. 
The implementation of an evidence based prognostic stratification 
of PE patients, along with the recent availability of direct oral 
anticoagulants (DOACS), that could facilitate PE treatment, may 
lead to a reduction of the length of hospital stay (LOS).
Our objective was to evaluate the management and outcome of 
haemodinamically stable PE patients admitted to a short stay 
medical unit (SSMU), whose prognosis was systematically 
stratified.
Methods. We conducted a cohort study enrolling consecutive 
patients with acute PE, admitted to the SSMU of the Ospedale 
di Circolo (Varese) from May 2014 to December 2016, and 
then followed at the local Thrombosis Center. The Pulmonary 
Embolism Severity Index (PESI) was calculated at admission. 
The outcomes were LOS, symptomatic recurrent venous 
thromboembolism (VTE), major bleeding and mortality during 
the hospital stay and at 1 month. 
Results. 100 patients were enrolled (41 males) with a mean age 
of 67.5 years (standard deviation-SD-17.5). According to PESI 
score, 37 patients were classified at low risk of adverse events 
and 63 at high risk. Overall, 51 patients received DOACs, 
20 low molecular weight heparin (LMWH) and warfarin, 29 
LMWH alone, 1 fibrinolysis.
The mean LOS was 5.7 days (SD 4.3). In particular, 77 patients 
(41.6% at low risk) were discharged home from the SSMU after 
a mean LOS of 4.5 days (SD 1.7), whereas 23 patients (21.7% 
at low risk) were transferred to other wards and subsequently 
discharged after a mean LOS of 10.0 days (SD 7.0).
During the hospital stay, no patients experienced recurrent 
VTE, 2 patients experienced major bleeding and 2 patients died. 
At 30 days, one patient had recurrent VTE, whereas 2 additional 
patients died. All those patients were classified at high-risk by 
PESI and had been transferred from SSMU to other wards.
Conclusions. A reduction of LOS, as compared to national 
data, was obtained by admitting PE patients to a SSMU, 
stratifying their prognosis and following them at the local 
Thrombosis Center. The availability of DOACs may have 
facilitated an early discharge. A short hospital stay seems 
safe for haemodinamically stable PE patients, especially those 
classified at low risk by PESI.
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PO117 
UNPROVOKED VENOUS THROMBOEMBOLISM: 
HOW NOACS INFLUENCE THE CHOICE TO EXTEND 
ANTICOAGULATION
Agnelli Giacchello J.(1), Valeri F.(1), Dainese C.(1), Vassallo S.(2), 
Boccadoro M.(2), Borchiellini A.(1)

(1)CRR Malattie Trombotiche ed Emorragiche dell'Adulto, 
Ematologia 1, AOU Città della Salute e della Scienza, 
Ospedale Molinette, Torino; (2)Ematologia 1, AOU Città della 
Salute e della Scienza, Ospedale Molinette, Torino 

Background. Venous thromboembolism (VTE) is a serious and 
potentially lethal medical condition. VTE can be classified as 
provoked (pVTE) or unprovoked (uVTE), intending as uVTE 
an event not related to a transient thrombotic risk factor. CHEST 
guidelines (2016) indicated NOACs (New Oral Anticoagulants) 
as long-term therapy for uVTE over VKA (Vitamin K 
antagonist) and over LMWH (Low molecular Weight Heparin) 
for at least three months, and then evaluation of risk-benefits 
ratio of extended therapy, balancing haemorrhagic and relapse 
risk. The primary objective of our analysis was investigating 
any differences between anticoagulation regimen in term of rate 
of therapy withdrawal since the introduction of NOACs.
Methods. In our retrospective real-life analysis, we enrolled 
85 consecutive patients with history of uVTE, evaluated in our 
clinic from June 2017 to April 2018. Mean age at diagnosis was 
57 years, 38 females (45%) and 47 males (55%). We recorded 
41 patients with uVTE treated with VKA (65% leg VTE and 
45% PE ± leg VTE) and 44 with NOACs (50% leg VTE and 
50% PE ± leg VTE. Current available haemorrhagic scores 
have insufficient accuracy to predict overall anticoagulation-
associated bleeding in the setting of uVTE. However, we 
chose HAS-BLED score, published for atrial fibrillation, that 
demonstrated a good predictive value for late occurring bleeding.
Results. We stopped anticoagulation in 42/85 (49%) patients, 
with 23/42 (55%) relapses. Median time from anticoagulant 
withdrawal to relapse were 42 months (range 2-202 months). 
Moreover, we observed a relapse rate of 60% (18/30) in the 
VKA cohort and 33% (4/12) in the NOACs one. No differences 
were found in median therapy duration (12 months in both 
cohorts, range 3-198 in NOACs group and 3-68 in VKA 
group). Median HAS-BLED was 1 in both cohorts. Finally, a 
statistically significant difference (p<0.005, estimated based on 
chi-squared method) in rate of withdrawal between two cohorts 
was found: in VKA group 30/41 (73%) patients stopped therapy 
(median FU of 42 months, range 2-242 months), in NOACs 
group 12/44 (28%) patients stopped (median FU of 17 months, 
range 1-51 months).
Conclusions. Our analysis confirm high relapse rate (55%) of 
uVTE according to data from previous study. We also observed 
a lower relapse rate in NOACs group (28% vs 55%), probably 
related to the difference in median FU (42 vs 17 months), 
considering also the median time to relapse of our population (42 
months). Our preliminary data showed statistically significant 
higher withdraw rate in VKA group than NOACs group (73% 
vs 28%, p<0.005), with analogous duration of anticoagulation 
and similar haemorrhagic risk; this finding appears to be related 
to the best safe profile of these new drugs, with lower overdose 
risk, and to the best patients' compliance. So, we conclude that 
NOACs drastically change our clinical approach and could be 
considered the best option for long term therapy especially in 
patients with high thrombotic risk. 

PO118 
PREVALENCE AND UNDERTREATMENT 
OF PROTHROMBOTIC RISK IN ADVANCED FORMS 
OF LIVER DISEASE
Ghigliotti G.(1), Barisione C.(1), Garibaldi S.(1), Spallarossa P.(1), 
Sarocchi M.(1), Canepa M.(1), Ameri P.(1), Marenco S.(2), Pieri 
G.(2), Cacciato V.(2), Picciotto A.(2)

(1)Division of Cardiology, Research Centre of Cardiovascular 
Biology, IRCCS University Hospital San Martino, Genoa;       
(2)Division of Internal Medicine, Gastroenterology Unit, 
IRCCS University Hospital San Martino, Genoa 

Background. Patients (pts) with advanced stage of liver disease 
(ASLD) are often referred for surgical interventions and for 
other treatment options that include chemotherapy and new 
oral multikinase inhibitors aimed to improve survival. Over the 
years, ASLD pts sum up multiple triggers of vascular damage 
attributable to development and complication of atherotrombotic, 
cardioembolic and systemic venous thrombotic lesions. The 
competing risk of liver damage and the fear that blood thinners 
induce bleeding may favour undertreatment of prothrombotic 
risk. Aim of the study was to assess the prevalence of ischemic 
heart disease (IHD), of systemic cardioembolic risk and of 
splancnic (SVT) and/or deep vein thrombosis (DVT) in 95 
consecutive pts with ASLD at a single liver clinic who received 
a cardiac consultation to quantify the risk related to TACE/ 
transplant surgery, or to general surgery after liver transplant.
Methods. Blood samples were collected in the morning after an 
overnight fasting. In addition, a standardized vist that include 
collection of personal information, lifestyle habits, disease 
history, medication use and assessment of CV risk factors was 
performed. A resting electrocardiogram (EKG) was also obtained 
as part of the evaluation. Ischemic heart disease (IHD) was 
defined when one of the following occurred: previous myocardial 
infarction, or presence of CAD with at least 1 vessel with ≥70% 
stenosis, or presence of abnormal myocardial perfusion and 
ischemia scores at stress at an established threshold obtained 
from myocardial perfusion scintigraphy. Atrial fibrillation 
(AFib) was identified with the resting EKG. Occurrence of SVT 
or of DVT was identified with ultrasonography or other imaging 
techniques.Pts with one out of the following conditions: IHD, 
AFib, SVT or DVT were grouped as high-risk group (HR), 
while the remaining liver pts were defined low-risk group (LR). 
Anemia was also calculated according to the WHO guidelines 
(female <120 g/L, male <130 g/L).
Results. Liver disease was due to hepatitis in 41 pts (42.8%), 
alcohol in 17 (18.2%), both in 20 (20.8%), and other causes in 
17 (18.2%). Roughly one out of four study pts belong to HR 
group. Out of these 26 HR pts, 8 (8.5%) had a diagnosis of IHD, 
9 (9.5%) had AFib, and 9 (9.5%) additional pts had a diagnosis 
of SVT or DVT. Anemia was present in 50.5% of study pts 
(42% HR, 54% LR). Anti-platelet drugs in IHD were provided 
in 3/8 pts, while anticoagulants were provided in 4/9 AFib pts 
and 5/ 9 DVT/SVT pts. Within HR pts, anemia <100 g/L and 
platelet count <100×109/L justifying omission of antithrombotic 
treatment was identified only in 2 and 5 pts respectively.
Conclusions. This observational study provides clues for 
the frequency of vascular risk due to IHD /AFib/SVT/
DVT in ASLD pts. In a sizeble subset of these pts platelet 
inhibition and antithrombotic therapy were omitted even in 
the absence of a concomitant clinically relevant bleeding 
risk.
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PO119 
PAROXYSMAL NOCTURNAL HAEMOGLOBINURIA 
(PNH) IN PATIENTS PRESENTING WITH CEREBRAL 
VEIN AND SINUS THROMBOSIS (CVT) 
Santoro R.C.(1), Iiritano S.(2), Mannella A.(2), Iannaccaro P.(1)

(1)Emostasi eTrombosi, Dpt Emato-Oncologico, Azienda 
Ospedaliera Pugliese-Ciaccio, Catanzaro; (2)Ematologia, Dpt 
Emato-Oncologico, Azienda Ospedaliera Pugliese-Ciaccio, 
Catanzaro 

Background. Cerebral venous thrombosis (CVT) is an 
uncommon cause of stroke, representing 0.5-1% of all strokes. 
Paroxysmal nocturnal haemoglobinuria (PNH) is an acquired 
disorder of hematopoietic stem cells. It is characterized by 
haemolytic anemia, marrow failure, and thrombophilia, 
often at unusual sites. Affected stem cells are deficient 
in glycosylphosphatidylinositol (GPI)-anchored proteins. 
Thrombotic PNH is associated with large clone sizes that can 
be detected by flowcytometry. Thrombophilia is a major cause 
of morbidity and mortality in PNH. CVT is reported in 2-8% 
of patients with PNH. Guidelines suggest routine screening for 
PNH in these patients, however there is a paucity of data on the 
prevalence of PNH in patients presenting with CVT.
Methods. To determine the prevalence of PNH in adult patients 
diagnosed with CVT in our center from september 2014 to 
september 2017. Adults presenting with CVT, confirmed by 
imaging studies, referred to our laboratory for workup for 
thrombophilic risk factors were screened for Protein C, S and 
antithrombin deficiency, positivity for the antiphospholipid 
antibodies and the Factor V Leiden (FVL) and Phrothrombin 
mutations. Flow cytometry was performed on the leucocytes 
with the "lyse stain wash" technique. PNH was diagnosed by the 
presence of deficiency of FLAER and CD24 in the neutrophils; 
and FLAER and CD14 in monocytes respectively. 
Results. Over a period of 3 years, 32 adults, aged 18 to 89 
(median 48) years with CVT were seen in our center. Only 
two patients showed at first a small clone, less than 1%, which 
was not reconfirmed at the controls. Therefore overall none of 
the cases showed presence of PNH clones in both neutrophils 
and monocytes and CD24 in the neutrophils. No Protein C, 
S and antithrombin deficiency was seen, positivity for the 
antiphospholipid antibodies was seen in 4 patients (12.9%), 
heterozygosity for 20210A prothrombin mutation in 5 patients 
(16.1%), FVL in 1 patient (3.2%), HYperhomocysteinemia in 3 
patients (9.6%), JAK2 positivity in 2 patients of the cases tested 
(6.4%), without evidence of myeloproliferative neoplasms.
Conclusions. Venous thrombosis occurs in up to 40% of 
patients with PNH and represents a major cause of death. 
Involvement of unusual site (hepatic, mesenteric, cerebral, 
and dermal veins) is characteristic of the thrombophilia of 
PNH. In these cases indefinite anticoagulation is recommended 
following a thromboembolic event. Our patient were diagnosed 
as per the flow cytometric findings, but PNH clones were not 
seen,, probably for the small number of patients. 
Further and more extensive studies will be needed to determine 
the prevalence of PNH in CVT patients.

PO120 
PREDICTORS OF VENOUS THROMBOEMBOLISM IN 
PATIENTS UNDERGOING NEUROSURGERY 
FOR GLIOMA 
Capecchi M.(1), Bucciarelli P.(1), Artoni A.(1), Abbattista M.(1), 
Gianniello F.(1), Lecchi A.(1), Carrabba G.(2), Castellani M.(3), 
Peyvandi F.(4), Martinelli I.(1)

(1)Angelo Bianchi Bonomi Haemophilia and Thrombosis 
Center, Milan; (2)Division of Neurosurgery, Milan; (3)Nuclear 
Medicine Department, Fondazione IRCCS Ca' Granda - 
Ospedale Maggiore Policlinico, Milan; (4)Department of 
Pathophysiology and Transplantation, Università degli Studi 
di Milano, Milan

Background. Patients undergoing surgery fro glioma have a high 
post-operative risk of pulmonary embolism (PE). A stratification 
of PE risk is warranted to optimize post-operative antithrombotic 
prophylaxis, that at our Hospital is started the second day after 
surgery. Aim of the study is to identify individual variables 
predicting the risk of PE after surgery for glioma. 
Methods. Patients undergoing glioma resection at our 
Neurosurgery Unit between 2012 and 2016 underwent a Q-scan 
at baseline (day 0, before tumor resection) and the second day 
after surgery (day 2). Results of Q-scans were used to estimate 
the risk of PE expressed as incidence risk. Blood samples for 
D-dimer were collected at baseline and immediately after 
surgery. A multivariate logistic regression model was fitted 
with sex, age, BMI, tumor volume, duration of intervention, 
D-dimer (categorized at the 50th percentile [i.e., 627 ng/mL]) 
and histologic grade (high vs low) as predictors of PE. The 
predictive capability of the model was measured as the area 
under the ROC curve (AUC) with its 95% CI.
Results. 59 patients were included in the study, 33 (56%) 
men and 26 (44%) women, with a median age at surgery of 
57.5±13.7 years. All patients had a negative Q-scan at day 0. 19 
patients (32%) developed PE at day 2, for an incidence risk of 
32.2% (95% CI 21.7-44.9%). All PE were asymptomatic. The 
variables associated with PE risk were D-dimer, (adj. OR 3.0, 
95% CI 0.7-12.7), histologic "high malignancy grade" (2.9, 0.3-
28.4) and BMI (2.0, 0.7-5.2 for every 5 kg/m2 increase). The 
AUC of the ROC curve of the whole predictive model was 0.7 
(95% CI 0.6-0.9) (Figure).
Conclusions. We found a 32% incidence of early PE after 
glioma resection. A predictive model including D-dimer, 
histologic grade and BMI showed a promising capability to 
identify patients at risk of PE who may deserve an early start of 
antithrombotic prophylaxis. 
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PO121 
PATIENTS WITH ISOLATED PULMONARY 
EMBOLISM: RESULTS FROM START2 REGISTRY 
AND FADOI-START 
Antonucci E.(1), Migliaccio L.(1), Dentali F.(2), 
Mastroiacovo D.(3), Maggini N.(4), Bucherini E.(5), Grandone E.(6), 
Lerede T.(7), Masciocco L.(8), Paparo C.(9), Pengo V.(10), 
Pignatelli P.(11), Poli D.(4), Testa S.(12), Toma A.(13), Vasselli C.(11), 
Palareti G.(14)

(1)Fondazione Arianna Anticoagulazione, Bologna; (2)FADOI-
START Participant, Varese; (3)FADOI-START Participant, 
Avezzano; (4)START2 Registry participant, Firenze;
(5)START2 Registry participant, Faenza; (6)START2 Registry 
participant, S.Giovanni Rotondo; (7)START2 Registry 
participant, Bergamo; (8)START2 Registry participant, Lucera; 
(9)START2 Registry participant, Chieri; (10)START2 Registry 
participant, Padova; (11)START2 Registry participant, Roma; 
(12)START2 Registry participant, Cremona; (13)START2 Registry 
participant, Arzignano; (14)START2 Registry Coordinator, 
Fondazione Arianna Anticoagulazione, Bologna

Background. START2-Registry and FADOI-START 
are italian, independent, observational, database aimed at 
prospectively recording the clinical history of patients on 
anticoagulant treatment in "everyday clinical practice" and 
to collect demographic and clinical characteristics of patients 
suffered from VTE and treated with DOACs, respectively. 
In the present study we analyze the data of patients with an 
isolated pulmonary embolism (I-PE) vs those with DVT (alone 
or associated with PE (DVT/PE) enrolled in both studies. 
Methods. Patients' demographic and clinical data were 
collected as electronic file in anonymous form on the web-site 
of the START2-Registry; the incidence of adverse events was 
recorded. 
Results. In this analysis, 3,573 patients have been studied: 
693 with I-PE (57% females; median age: 66 years) and 2,880 
with DVT/PE (48% females; median age: 64 years). Follow-
up period was 993 patients-years (pt-yrs) for I-PE patients and 
3,511 pt-yrs for DVT/PE; 11 (1.1%pt-yrs) bleeding events 
(major and clinically relevant) were recorded in the group of 
I-PE patients and 37 (1.0) in the group of DVT/PE (5 fatal). 
The rate of intra-cerebral haemorrhages were 0.4 in I-PE and 
0.2 in DVT/PE patients. The rate of thrombotic events was 1.3 
and 1.8 respectively. No significant differences were detected 
between the two group in relation to type of anticoagulant or 
the type of events (unprovoked/related to risk factors). Severe 
thrombophilia was more frequent in DVT/PE, instead female 
sex, age >75 years, severe/moderate renal failure, history 
of previous ischemic events, hypertension, heart failure and 
active cancer were more frequently dectected in I-PE patients 
(p at least=0.01). Univariate analysis showed the relationship 
among the above listed risk factors and the presence of I-PE; 
multivariate analysis confirmed that female sex, age >75 years 
and previous ischemic events were independently associated to 
the occurrence of I-PE. 
Conclusions. Our real-life prospective study shows a low rate 
of bleeding and thrombotic events in both group of patients. 
The higher prevalence of female sex and elderly patients in the 
group of I-PE suggests the opportunity to confirm these data in 
specifically designed study.

PO122 
SEX-SPECIFIC DIFFERENCES IN THE DISTAL 
VERSUS PROXIMAL PRESENTING SITE OF FIRST 
ACUTE DEEP VEIN THROMBOSIS 
Trinchero A.(1), Scheres L.(2), Prochaska J.(1), Ambaglio C.(3), 
Wild P.(1), Middeldorp S.(2), Konstantinides S.(1), Barco S.(1)

(1)Center for Thrombosis and Haemostasis, University 
Medical Center of the Johannes Gutenberg University, Mainz, 
Germany; (2)Department of Vascular Medicine, Academic 
Medical Center, University of Amsterdam, Amsterdam, The 
Netherlands; (3)Department of Internal Medicine, IRCCS 
Fondazione Policlinico San Matteo, Pavia, Italy

Background. Among patients with first acute venous 
thromboembolism (VTE), women presented with pulmonary 
embolism (PE) more often than men, whereas the proportion 
of proximal deep vein thrombosis (DVT) was higher in 
men. No systematic sex-specific analysis was performed 
for the presenting site (distal or proximal) of isolated DVT. 
We investigated whether sex-specific differences exist 
for the presenting site of acute DVT in patients without 
symptomatic PE.
Methods. We tested our hypothesis in studies selected 
by systematic reviewing PubMed, Embase, and the grey 
literature. Thereafter, we accessed the individual data of a 
cohort study of patients with first isolated acute DVT for 
studying the impact of age and the presence of risk factors.
Results. We identified 6 studies for a total of 19,640 
patients. The weighed pooled absolute difference in the 
proportions of women presenting with distal DVT, as 
compared with men, was +5.6% (95 CI: +1.3%; +9.9%): 
this difference was more pronounced in patients with first 
DVT (+6.5%; 95CI: +2.1%; +10.9%), corresponding to an 
OR for isolated distal DVT of 1.38 (95 CI: 1.11-1.72). In the 
cohort study, the larger difference in the proportion of first 
distal DVT was observed for patients aged 50-70 (+9.5%; 
95 CI: +2.8%; +16.0%) and with unprovoked events (+8.5%; 
95 CI: −0.9%; +17.9%).
Conclusions. Among patients with a first symptomatic 
acute DVT, women presented with distal DVT more often 
than men, whereas men had a higher proportion of proximal 
events. This pattern appeared to depend, at least in part, 
on age and the absence of provoking risk factors for VTE. 
Further confirmation in larger cohorts of patients is needed 
to support our hypothesis. © SIM
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PO123 
THROMBOSIS IN HYPODYSFIBRINOGENEMIA 
AND MAY-THURNER SYNDROME
Lupi G.(1), Baldassarre S.(1), Montaruli B.(2), Saglio G.(3), 
Sivera P.(3)

(1)Scuola di Specializzazione in Medicina Interna, Università 
di Torino, Torino; (2)SC Laboratorio Analisi, AO Ordine 
Mauriziano Ospedale Umberto I, Torino; (3)SCDU Ematologia 
e Terapie Cellulari, AO Ordine Mauriziano Ospedale Umberto 
I, Torino 

Background. Inherited fibrinogen disorders are rare and 
include quantitative (hypofibrinogenemia, afibrinogenemia) 
and qualitative abnormalities (dysfibrinogenemia, 
hypodysfibrinogenemia). Levels of circulating fibrinogen 
lower than 150 mg/dL are indicative of hypofibrinogenemia. 
Hypodysfibrinogenemia is characterized by decreased levels 
of a dysfunctional fibrinogen, so it is crucial to measure both 
functional and antigenic levels: a functional/antigenic fibrinogen 
ratio <0.7 is indicative for the diagnosis. Hypodysfibrinogenemia 
can present with bleeding complications (41% of patients), 
thrombotic complications (43%) or none (asymptomatic 
patients 16%). Although many mutations of fibrinogen are 
known, there is not a predictable correlation between genotype 
and phenotype. Thrombotic and bleeding complications make 
treatment challenging.
Case report. A 22-year-old woman was admitted to 
gastroenterology ward for a suspected celiac disease. She was 
diagnosed with hypofibrinogenemia years earlier, while her mother 
was affected by dysfibrinogenemia with history of bleeding. 
The girl did not experience bleeding after appendicectomy, but 
complained of gum bleedings and metrorrhagic menses, hence 
she was on oral contraceptive. At physical examination doctors 
found left leg swelling: at Doppler ultrasound a massive deep vein 
thrombosis was detected, involving the popliteal, the superficial 
femoral and the common iliac veins. Contrast enhanced chest 
CT-scan evidenced an infarct of the inferior lobe of the right lung 
and the extension of the thrombosis to the inferior vena cava. 
Laboratory analysis showed: INR 1,4, PT ratio 1,44, functional 
fibrinogen 54 mg/dL, negative LAC and ANA screening. Oral 
contraceptive was stopped and anticoagulant therapy with low 
molecular weight heparin (LMWH) started. After six months of 
anticoagulation Doppler ultrasound was substantially unchanged. 
Thrombin time was 1,63, functional fibrinogen 56; immunologic 
fibrinogen 105, ratio functional/antigenic 0.53: these findings were 
consistent with hypodysfibrinogenemia. The patient refused to 
continue with heparin injections, so anticoagulant dose of apixaban 
was prescribed. Doppler ultrasound of the leg was repeated by 
an interventional radiologist: the exam revealed the left iliac vein 
compressed by the right iliac artery, as in May-Thurner Syndrome. 
Endovascular recanalization with venous angioplasty of the left iliac 
vein was performed with excellent outcome.
Conclusions. Hypodysfibrinogenemia is often misdiagnosed 
as hypofibrinogenemia: test sensitivity depends on the 
specific mutation, reagents, and techniques. Given the great 
heterogeneity of clinical manifestations every treatment should 
be tailored on patient and family history. In case of thrombosis 
patients should be treated with long-term anticoagulation: 
LMWH is commonly used, while the effect of vit. K antagonists 
is harder to predict because INR is not reliable in these patients 
with an already prolonged PT. In recent years a few patients 
have been successfully treated with direct oral anticoagulants, 
especially anti Xa drugs. 

PO124 
DEEP VEIN THROMBOSIS IN UNUSUAL SITES: 
A RETROSPECTIVE ANALYSIS 
Porfidia A.(1), Porceddu E.(1), Agostini F.(1), Giordano M.(1), 
Feliciani D.(1), Giarretta I.(1), Landolfi R.(1), Pola R.(1)

(1)Dipartimento di Medicina - Fondazione Policlinico A. 
Gemelli IRCCS - Università Cattolica Sacro Cuore, Roma 

Background. About 2% of all intracranial haemorrhages (ICHs) 
is caused by the rupture of brain arteriovenous malformations 
(AVMs). Although several studies have explored factors 
potentially associated with the risk of brain haemorrhage in 
AVMs, whether the use of antithrombotic (AT) agents is safe 
or is instead associated with increased bleeding risk is actually 
unknown. The aim of this study was to investigate whether the 
use of these drugs is associated with increased ICHs rate among 
subjects with brain AVMs.
Methods. We conducted a retrospective analysis on the use of 
AT therapy among patients affected by brain AVMs in follow-
up at our Institution. Information were fully available for a total 
of 76 patients. Patients were contacted by telephone and asked 
specifically about the use of AT agents; this was done by using 
a questionnaire that was specifically developed for this purpose. 
Attention was paid to the type of AT therapy (antiplatelet or 
anticoagulant), current or past use, dosage, and duration of 
treatment. Several clinical and angioarchitectural features of 
brain AVMs were also taken into consideration. The association 
between the use of AT drugs and haemorrhagic onset was 
analyzed.
Results. We identified nine patients on AT therapy. Four of 
them had a haemorrhagic onset and underwent surgical resection 
of the brain AVM; in all of them, AT therapy was restarted 2-3 
weeks after surgery and none of them presented novel episodes 
of ICHs after on (mean follow-up 9 years). Among the five 
patients on AT therapy that didn't have a haemorrhagic onset, 
three continued taking the medications after the diagnosis of 
AVM and none of them presented new haemorrhagic events 
(mean follow-up 4 years). On the other hand, one of the two 
patients who stopped AT therapy after the diagnosis AVM, 
experienced ICH some years later. Interestly, in our study the 
rate of haemorragic onset was lower, although not statistically 
different, in the group on AT therapy than that found in patients 
who were not taking AT medications (44.4 vs 55.2%). The 
only parameter that showed a significant association with 
haemorragic onset was the size of nidus. Patients who took AT 
herapies after being diagnosed with a brain AVM did not show 
an increased rate of ICHs over time.
Conclusions. In our study, the use of AT therapy was not 
associated with increased intracranial bleeding among subjects 
with brain AVMs. In the presence of a strong clinical indication, 
antiplatelet and anticoagulant medications should not be 
denied a priori to patients with brain AVMs. Studies on larger 
populations are necessary to confirm these data. 
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PO125 
DEEP VEIN THROMBOSIS OF UPPER EXTREMITIES: 
DATA FROM THE PROSPECTIVE MULTICENTER 
START2-REGISTRY STUDY 
Antonucci E.(1), Ageno W.(2), Migliaccio L.(1), Maggini N.(3), 
Bucherini E.(4), Lerede T.(5), Martini G.(6), Masciocco L.(7),
Serra D.(8), Pengo V.(9), Pinelli M.(10), Pignatelli P.(11), Poli D.(3), 
Testa S.(12), Toma A.(13), Vasselli C.(11), Palareti G.(14)

(1)Fondazione Arianna Anticoagulazione, Bologna; (2)START2 
Registry participant, Varese; (3)START2 Registry participant, 
Firenze; (4)START2 Registry participant, Faenza; (5)START2 
Registry participant, Bergamo; (6)START2 Registry participant, 
Brescia; (7)START2 Registry participant, Lucera; (8)START2 
Registry participant, Genova; (9)START2 Registry participant, 
Padova; (10)START2 Registry participant, Avezzano; (11)START2 
Registry participant, Roma; (12)START2 Registry participant, 
Cremona; (13)START2 Registry participant, Arzignano; 
(14)START2 Registry Coordinator, Fondazione Arianna 
Anticoagulazione, Bologna

Background. START2-Registry is an Italian, independent, 
observational, database aimed at prospectively recording 
the clinical history of patients on anticoagulant treatment in 
"everyday clinical practice". The purpose of the present study 
is to describe patients enrolled in the Registry for an episode of 
deep venous thrombosis of upper extremities (DVT-UE). 
Methods. Patients' demographic and clinical data were 
collected as electronic file in anonymous form on the web-site 
of the START2-Registry; the incidence of adverse events was 
recorded during follow-up. 
Results. Presently, 175 patients with DVT-UE (4.5% of all 
3,912 VTE patients) were enrolled: 49% males; median age 56 
years (IQR 39-74) and 42% of patients were ≤50 years. 11% of 
patients also had pulmonary embolism (PE), asymptomatic in 
2.9% of cases. Active cancer was present in 21% of patients. 
Severe thrombophilia was detected in 20% of patients. Patients 
were treated in 56% of cases with vitamin K antagonist (VKA), 
14% received low molecular weight heparin (LMWH), and 
29% direct oral anticoagulant (DOACs). The use of rivaroxaban 
was recorded in 74% of patients treated with DOAC. During the 
course of anticoagulant therapy (189 pt-yrs), 2 clinically relevant 
bleeding (1.0% pt-yrs) and 2 thrombotic events (1.0%pt-yrs) 
were recorded. The mortality during follow-up was 6.8%. 
Conclusions. Our real-life study confirmed the proportion of 
DVT-UE among all VTE cohort of the Registry already reported 
in literature. In addition, low rate of bleeding and of thrombotic 
complication were recorded. As expected, the mortality was 
high probably due to malignant underlying disease. The 
anticoagulant treatment is oriented on that of DVT of the lower 
extremity and DOACS are now being increasingly used 

PO126 
VENOUS THROMBOSIS IN UNUSUAL SITES: 
SPLANCHNIC AND CEREBRAL VEIN THROMBOSIS 
IN THE PROSPECTIVE MULTICENTER START2-
REGISTRY STUDY 
Antonucci E.(1), Ageno W.(2), Migliaccio L.(1), Colaizzo D.(3), 
Grandone E.(3), Lerede T.(4), Maggini N.(5), Masciocco L.(6), 
Martini G.(7), Mastroiacovo D.(8), Serra D.(9), Poli D.(5), 
Ruocco L.(10), Testa S.(11), Palareti G.(12)

(1)Fondazione Arianna Anticoagulazione, Bologna; (2)START2 
Registry participant, Varese; (3)START2 Registry participant, 
S.Giovanni Rotondo; (4)START2 Registry participant, 
Bergamo; (5)START2 Registry participant, Firenze; (6)START2 
Registry participant, Lucera; (7)START2 Registry participant, 
Brescia; (8)START2 Registry participant, Avezzano; (9)START2 
Registry participant, Genova; (10)START2 Registry participant, 
Pisa; (11)START2 Registry participant, Cremona; (12)START2 
Registry Coordinator, Fondazione Arianna Anticoagulazione, 
Bologna 

Background. START2-Registry is an Italian, independent, 
observational, database aimed at prospectively recording 
the clinical history of patients on anticoagulant treatment in 
"everyday clinical practice". The purpose of the present study 
is to describe patients enrolled in the Registry for an episode of 
unusual site venous thrombosis (USVT). 
Methods. Patients' demographic and clinical data were 
collected as electronic file in anonymous form on the web-
site of the START2-Registry; the incidence of adverse events 
during follow-up was recorded. 
Results. Among the 3,912 VTE patients currently included in 
the Registry, 79 (2.0%) had splanchnic vein thrombosis (SVT) 
and 56 (1.4%) cerebral vein thrombosis (CVT). 63% of SVT 
and 22% of CVT patients were males; median age was 57 years 
(IQR 45-71) and 38 years (IQR 29-52) respectively; 34% of 
SVT patients and 71% of CVT had ≤50 years. Active cancer 
was present in 31.6% of SVT patients, liver cirrhosis with or 
without esophageal varices in 23%, severe thrombophilia in 
28%; JAK2V617F mutation in 3.7%. Patients with SVT were 
treated in 64% of cases with vitamin K antagonist (VKA), 22% 
with low molecular weight heparin (LMWH), and 10% with 
direct oral anticoagulant (DOACs). Rivaroxaban was used in 
about 70% of patients receiving a DOAC. During the course of 
anticoagulant therapy (109 pt-yrs), 2 thrombotic events (1.8% 
pt-yrs), but no clinically relevant bleeds were recorded. The 
mortality during follow-up was 16.4%.
Among patients with CVT, 39% of index events occurred during 
contraceptives use and 9% during pregnancy/puerperium. Severe 
thrombophilia was detected in 25% of patients. Anticoagulant 
therapy was performed in 90% of cases with VKA and in 10% 
with LMWH. During treatment (102 pt-yrs) none adverse event 
was recorded. The mortality during follow-up was 1.8%. 
Conclusions. In our real-life study we observed that CVT 
occurred more frequently in young females, especially during 
contraceptives use. No adverse events was recorded. In SVT 
patients, in line with literature data, the mortality was much 
higher than that recorded in all patients with DVT of the lower 
limb present in the START2 Registry (3.6%). Management 
of SVT in our 'real world' study does not seems completely in 
accordance to current guidance statement due to the not rare use 
of therapy with DOACs (off-label).
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Anticoagulant therapies 

and management of complications (II)

PO127 
CARDIOEMBOLIC STROKE AND TIMING OF 
ANTICOAGULATION: CONFIDENCE IN THE USE 
OF DIRECT ORAL ANTICOAGULANTS IN VERY 
ELDERLY PATIENTS. 
A PROSPECTIVE TWO-CENTER TUSCANY STUDY 
Vannucchi V.(1), Moroni F.(1), Grifoni E.(2), Prisco D.(3), 
Landini G.(1), Marcucci R.(4), Masotti L.(2)

(1)S. M. Nuova Hospital, Firenze; (2)San Giuseppe Hospital, 
Empoli; (3)Università di Firenze, Firenze; (4)Malattie 
Aterotrombotiche, Dip Medicina Sperimentale e Clinica, 
Università di Firenze, Firenze 

Background. Timing of anticoagulation in acute phase of 
cardioembolic stroke represents an important challenge for 
clinicians. In the last years, several studies have shown as an 
early starting of anticoagulation may be safe. However, few 
data are available in the very elderly population (over 85 year-
old). We report a study on use of DOAC in very elderly patients 
hospitalized for acute cardioembolic stroke in two Italian 
Center.
Methods. We performed a prospective study enrolling patients 
with age ≥85 years admitted for cardioembolic stroke in two 
Internal Medicine wards (Internal Medicine of Santa Maria 
Nuova Hospital of Florence an Internal Medicine of San 
Giuseppe Hospital of Empoli) from 1 January of 2014 to 31 
December 2017. We evaluated in-hospital and 90-day mortality, 
modified Rankin Score at discharge and at 90 days, recurrent 
ischemic events and both major and minor bleeding at 90 days
Results. One-hundred-seventeen patients with a mean age 
of 89,2±3,4 years were enrolled. Females were 79,5% of 
populations. Anticoagulation was prescribed in 79,5 of case. 
In 94,6% a DOAC was chosen. In 67,5% of patients DOACs 
were started during hospital stay, whereas in 7,6% DOACs 
were started during follow-up. The mean time for starting 
DOACs during hospitalization was 6±3 days. A reduced dosage 
of DOAC was used in 87,5%. Patients receiving DOACs 
presented a lower NIHSS than patients without DOAC (NIHSS 
8±7 vs 14±8 p<0,001) on admission. Overall in-hospital and 
90-day mortality were respectively 6% and 19,7%. patients 
on DOAC presented a reduced in-hospital mortality (2,2 vs 
20,8% p<0,001) and 90-day mortality (9,4 vs 62,5% p<0,001). 
Moreover, modified Rankin Scale score at hospital discharge 
was 2.9 in patients with DOAC vs 4.4 in patients without 
treatment (p<0,001). At 90 days modified Rankin Score was 2,7 
vs 4.9 (p<0,001). At the 90-day follow-up no difference in terms 
of bleeding (3,7 vs 4,3% p=0,9) or ischemic recurrence (3,7 vs 
4,3% p=0,9) was recorded.
Conclusions. Our study suggests that the use of DOACs seems 
effective and safe in very elderly patients when started in the 
acute phase of stroke. We need other studies to identify the 
precise profile of elderly patient to whom the DOAC can be 
administered safely; in particular we don't know the efficacy 
and safety of lower dosage in the acute phase of stroke.

PO128 
TREATMENT DECISION-MAKING OF SECONDARY 
PREVENTION OF VTE: CURRENT RESULTS 
FROM START2-POST VTE REGISTRY 
Antonucci E.(1), Migliaccio L.(1), Cosmi B.(2), Caronna A.(3), 
De Marchi S.(4), Di Giorgio A.(5), Di Giulio R.(2), Garzia M.G.(5), 
Lerede T.(6), Martinese L.(7), Mastroiacovo D.(8), Marzolo M.(9), 
Pinelli M.(8), Poli D.(7), Prior M.(4), Ria L.(10), Rigoni A.M.(4), 
Santoliquido A.(5), Testa S.(11), Palareti G.(12)

(1)Fondazione Arianna Anticoagulazione, Bologna; (2)START2 
Registry participant, Bologna; (3)START2 Registry participant, 
Modena; (4)START2 Registry participant, Verona; (5)START2 
Registry participant, Roma; (6)START2 Registry participant, 
Bergamo; (7)START2 Registry participant, Firenze; 
(8)START2 Registry participant, Avezzano; (9)START2 Registry 
participant, Rovigo; (10)START2 Registry participant, Gallipoli; 
(11)START2 Registry participant, Cremona; (12)START2 Registry 
Coordinator, Fondazione Arianna Anticoagulazione, Bologna 

Background. Patients with a first episode of venous 
thromboembolism (VTE) [deep vein thrombosis (DVT) 
and/or pulmonary embolism (PE)] receive anticoagulation 
treatment for a period as recommended by international and/
or local guidelines. When the period expires, physicians has 
to decide whether to extend anticoagulation, switch to another 
antithrombotic drug, or stop any treatment. Scanty information 
are available on this matter. START2-Post VTE, a branch of 
START2-Registry, is an Italian, independent, observational, 
database aimed at prospectively recording decisions and  
reasons guiding the physician's decision on the modality to 
manage the secondary prevention of VTE. 
Methods. Patients' demographic and clinical data, the decisions 
of clinicians at the end of treatment are collected as electronic file 
in anonymous form on the web-site of the START2-Registry. 
Moreover, long-term outcomes (bleeding or thrombotic events, 
death for any cause) occurring during follow-up after decision 
are registered. 
Results. Presently, among patients enrolled in the study, 323 
patients have been examined by physician to decide about the 
treatment: 74% males; median age at index event 65 years; 
the median (± standard deviation [SD]) duration of treatment 
was 8±7.1 months; 90% of patient were treated with direct oral 
anticoagulant. In 73% of examined patients, anticoagulation was 
stopped and in 23% continued. Among the reasons to continue 
treatment we observed: positivity to D-Dimer test (50%), 
recurrent thromboembolism (25%), active cancer (8%), low 
bleeding risk (9%). The reasons for stopping anticoagulation 
were: pre-established end of treatment (96%), low risk of 
recurrence (43%), switch to another anti-thrombotic drug 
(22%). During the follow-up (550 days) among patients who 
stopped treatment 7 (7.4%) VTE recurrences were registered. 
Conclusions. These preliminary data seem to suggest that the 
management of secondary prevention of VTE in our real life 
study is based on a "personalized assessment" of the risk, by 
using different criteria: management criteria, clinical prediction 
score or laboratory test.
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PO129 
DIRECT ORAL ANTICOAGULANTS AND INTERNAL 
MEDICINE: A DAILY EXPERIENCE 
Schirru P.(1), Moledda V.(1), Mameli A.(1), Porru M.G.(1), 
Cianchetti E.(1), Barcellona D.(1), Marongiu F.(1)

(1)Department of Medical Sciences and Public Health, 
University of Cagliari, Cagliari 

Background. Prescription of Direct Oral Anticoagulants 
(DOAC) is increased over time. However, is not still known 
whether these drugs are suitable for patients whith atrial 
fibrillation (AF) or venous thromboembolism (VTE) admitted 
to an internistic clinical ward coming from an emergency room. 
The aim of this study was the evalutation for DOAC prescription 
in a group of patients consecutively hospitalized.
Methods. A total of 2041 patients were admitted to our Internal 
Medicine ward from 1 January, 2015 to November 30, 2017. 
Patients with a clear indication to oral anticoagulation were 402 
(19.7%), 193 men and 209 women (age: 82, 29-101 years). In 
333 patients (82.8%) indication for oral anticoagulation was 
AF while in 69 (17.2%) it was VTE. AF and VTE was already 
known in 315 patients while a new diagnosis of both condition 
was made in 87. At admission patients were treated whith Anti-
Vitamin K (AVK), DOAC, Aspirin, LMWH, or nothing.
Exclusion criteria were the followings: MDRD <30 mL/min, 
platelet count <100.000/mm3, AST e ALT >3 times normal 
values, Hb <10 g/dL, active cancer, unrellable adherence and 
persistance , gastro-intestinal conditions at risk of bleending, 
cardiac mechanic prosthesis, splancnic thombosis, anti-
phospholipid syndrome and severe mitral stenosis. At the end 
of the study period 4 of us reviewed independently the data base 
to detect whether a concordance could be accepted whith what 
was decided at discharge.
Results. At discharge DOAC prescription was decided for 
182/402 (45.3%) patients. A total of 62 out of 166 (37.3%) 
already treated with anti-vitamin K could be swiched to DOAC. 
The interclass correlation coefficient among the 4 reviewers was 
good HASBLED ≥4 and comorbidities ≥3 were significantly 
associated to a non prescription of DOAC (3.01, 1.79-5.07 and 
2.50, 1.45-4.33 respectively).
Conclusions. In our clinical daily practice less than 50% of 
patients with a clear indication to oral anticoagulation can 
be suitable for DOAC prescription. This percentage is even 
lower when we considered patients already treated whit AVK.
The presence of both high bleeding risk and comorbidities 
can affect the final decision of DOAC prescription other than 
the exclusion criteria which could be reduced in the future by 
dedicated clinical studies. The good concordance among the 
physicians of our group is worth noting.
Concordance test should be carried out in every clinical unit 
to avoid discrepancies in the approach to the anticoagulant 
therapy.
Limits: a) Time in Terapeutic Range often not Known, b) 
exclusion criteria perhaps too strict, and c) follow-up not 
satisfactory.

PO130 
IDARUCIZUMAB TO NEUTRALIZE DABIGATRAN 
FOR URGENT SURGERY IN A YOUNG PATIENT 
WITH ACUTE RENAL FAILURE 
Crippa L.(1), Tomassini L.(1), Pozzi L.(2), Fattorini A.(2), 
D'Angelo A.(2)

(1)Centro Emostasi e Trombosi, Servizio di Coagulazione, 
IRCCS Ospedale San Raffaele, Milano; (2)Unità Ricerca 
Trombosi, Servizio di Coagulazione, IRCCS Ospedale San 
Raffaele, Milano 

Background. Idarucizumab (Praxbind®, Boehringer-Ingelheim, 
Germany) is the Fab domain of a humanized monoclonal antibody 
which binds dabigatran with very high affinity, rapidly reverting 
its anticoagulant activity as shown in a recently published phase 
III study (Pollack CV, et al. N Engl J Med 2017;377:431-41). The 
antidote is given as 2 separate vials each containing 2.5 g/50 mL 
and the full 5 mg dose is administered as either two consecutive 
i.v. infusions over 5-10 min each, or as a bolus injection of both 
vials consecutively one after another. The 5 mg dosage is reported 
to neutralize the activity of 99% of the peak dabigatran values 
observed in the Re-ly study. Not surprisingly however, reports 
have been published showing that such a dose may not be enough 
in some patients. In our Institution, idarucizumab has been used 
only once because of the requirement for urgent surgery in a 
young patient on dabigatran etexilate (DE) treatment.
Case report. In September 2017, a 44 years-old male patient 
accessed our hospital ER because of dyspnea and asthenia lasting 
from 2 weeks. Because of fever, food vomiting and hematuria he 
was on antibiotics since 6 days before. His past clinical medical 
history was complicated by an anterior myocardial infarction 
(March 2016), with positioning of two stents in the anterior 
descending coronary artery, and by the distal occlusion of the 
right vertebral artery (September 2016) resulting in a cerebellar 
stroke. He had NVAF diagnosed in another hospital in August 
2017, but he did not undergo cardioversion because of the 
presence of a clot in the auricle. He was instead administered 
DE, 150 mg twice daily, with a s-creatinine level of 1.33 mg/dL 
and an estimated CrCL >90 mL/min. At admission to the ER he 
was on DE, antihypertensive drugs, statin and PPI treatment, 
with evidence of metabolic acidosis, anemia (Hb 7.9 g/dL), 
marked prolongation of PT (2.85) and aPTT (3.28) ratios, and 
a s-creatinine of 12.8 mg/dL. The acute renal failure (RF) and 
the septic state was secondary to the occlusion of the left ureter 
by a 7 mm stone, requiring urgent positioning of a Double-J 
ureteral catheter. Dabigatran plasma concentration was 464 
ng/mL and idarucizumab was administered with zero ng/mL 
measured in blood collected both after infusion of the first and 
of the second vial. The maneuver was successfully completed 
and the patients received 4 RBC units. The following day, 
persistence of gross hematuria and low Hb (8.7 g/dL) led to 
additional transfusion of two RBC units. Roughly 48 hours after 
the infusion of idarucizumab, PT and aPTT ratios were 1.97 
and 2.07 respectively, with D levels of 352 ng/mL. D levels 
remained >100 ng/mL for 3 additional days, with s-creatinine 
decreased to 6.42 mg/dL, and were 9 ng/mL 8 days after ER 
access (s-creatinine 3.24 mg/dL).
Conclusions. Dabigatran is highly lipophilic and may 
accumulate in extravascular spaces in patients with RF. D levels 
observed in our patient are explained by the short half-life of 
idarucizumab (47 minutes, initial; 10.3 h, terminal) compared 
to the much longer half-life of D expected in patients with RF.
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PO131 
ANTITHROMBOTIC THERAPY AND RISK 
OF INTRACRANIAL BLEEDING IN SUBJECTS 
WITH SPORADIC BRAIN ARTERIOVENOUS 
MALFORMATIONS 
Porfidia A.(1), Giordano M.(1), Sturiale C.L.(2), Porceddu E.(1), 
Agostini F.(1), Feliciani D.(1), Puca A.(2), Pignotti F.(2), 
D'Arrigo S.(3), Albanese A.(2), Giarretta I.(1), Olivi A.(2), Pola R.(1)

(1)Dipartimento di Medicina - Fondazione Policlinico A. 
Gemelli IRCCS - Università Cattolica Sacro Cuore, Roma;
(2)Dipartimento di Neurochirurgia - Fondazione Policlinico 
A. Gemelli IRCCS - Università Cattolica Sacro Cuore, Roma; 
(3)Dipartimento di Anestesia e Rianimazione - Fondazione 
Policlinico A. Gemelli IRCCS - Università Cattolica Sacro 
Cuore, Roma 

Background. About 2% of all intracranial haemorrhages (ICHs) 
is caused by the rupture of brain arteriovenous malformations 
(AVMs). Although several studies have explored factors 
potentially associated with the risk of brain haemorrhage in 
AVMs, whether the use of antithrombotic (AT) agents is safe 
or is instead associated with increased bleeding risk is actually 
unknown. The aim of this study was to investigate whether the 
use of these drugs is associated with increased ICHs rate among 
subjects with brain AVMs.
Methods. We conducted a retrospective analysis on the use of 
AT therapy among patients affected by brain AVMs in follow-
up at our Institution. Information were fully available for a total 
of 76 patients. Patients were contacted by telephone and asked 
specifically about the use of AT agents; this was done by using 
a questionnaire that was specifically developed for this purpose. 
Attention was paid to the type of AT therapy (antiplatelet or 
anticoagulant), current or past use, dosage, and duration of 
treatment. Several clinical and angioarchitectural features of 
brain AVMs were also taken into consideration. The association 
between the use of AT drugs and haemorrhagic onset was 
analyzed.
Results. We identified nine patients on AT therapy. Four of 
them had a haemorrhagic onset and underwent surgical resection 
of the brain AVM; in all of them, AT therapy was restarted 2-3 
weeks after surgery and none of them presented novel episodes 
of ICHs after on (mean follow-up 9 years). Among the five 
patients on AT therapy that didn't have a haemorrhagic onset, 
three continued taking the medications after the diagnosis of 
AVM and none of them presented new haemorrhagic events 
(mean follow-up 4 years). On the other hand, one of the two 
patients who stopped AT therapy after the diagnosis AVM, 
experienced ICH some years later. Interestly, in our study the 
rate of haemorragic onset was lower, although not statistically 
different, in the group on AT therapy than that found in patients 
who were not taking AT medications (44.4% vs 55.2%). The 
only parameter that showed a significant association with 
haemorragic onset was the size of nidus. Patients who took AT 
herapies after being diagnosed with a brain AVM did not show 
an increased rate of ICHs over time.
Conclusions. In our study, the use of AT therapy was not 
associated with increased intracranial bleeding among subjects 
with brain AVMs. In the presence of a strong clinical indication, 
antiplatelet and anticoagulant medications should not be 
denied a priori to patients with brain AVMs. Studies on larger 
populations are necessary to confirm these data. 

PO132 
A CASE REPORT OF A PATIENT WITH DEEP 
VEIN THROMBOSIS RECURRENCE AND LOW 
RIVAROXABAN PLASMA LEVELS
Romano S.L.(1), Chiarugi P.(1), Casini M.(1), Pellegrini G.(1), 
Ruocco L.(1)

(1)U.O. Laboratorio Analisi Cliniche, Medicina di Laboratorio, 
Azienda Ospedaliero-Universitaria Pisana, Pisa 

Background. Although patients taking Direct Oral 
Anticoagulants (DOACs) do not require routine coagulation 
monitoring, high-risk patients require measurement to assess 
pharmacodynamics. Nowadays there is not enough experience 
and literature to establish a correlation between low drug levels 
and the risk of thrombotic complications.
Case report. We report about a 44-year-old female patient 
hospitalised on the 21st of October 2015 due to a pulmonary 
thromboembolism and distal deep vein thrombosis (DVT) 
involving the right lower limb with lumen occlusions in 
the gastrocnemius vein. For about 3 years prior to the 
hospitalization, the patient had been under an oral contraceptive 
therapy (0.02 mg ethinyl estradiol + 3 mg drospirenone). The 
patient interrupted the oral contraception and the therapy at 
discharge was Fondaparinux 7.5 mg for 30 days followed by 
Rivaroxaban 20 mg for 3 months.
The Thrombophilia screening performed showed only 
a compound heterozygosity for the C677T and A1298C 
mutations of the MTHFR gene without evidence of 
hyperhomocysteinemia. Plasma D-dimer concentrations 
were normal during the 9 months after the first follow-up. In 
October 2016 she experienced a new episode of DVT. The 
Repeat ultrasound procedure showed a solid and immobile 
occlusion filling the lumen of right gastrocnemius vein. After 
a short time of enoxaparin sodium (6,000 IU anti-Xa activity) 
she resumed the Rivaroxaban therapy and the anticoagulation 
clinic programmed to measure the plasma level of Rivaroxaban 
(RivLev) by anti-Xa assay at 1, 3 and 6 months after start of 
therapy in addition to the laboratory tests of haemoglobin, 
renal and liver function. During the control scheduled on 1st of 
February 2017, the RivLev at trough was 0,9 ng/mL and 123,8 
ng/mL at peak. The low values did not suggest any therapy 
change, but she experienced again a vein thrombosis on the left 
calf three months later.
The laboratory hence confirmed the low through value of 
RivLev (6 ng/mL), which led to the decision of switching 
Rivaroxaban therapy with Apixaban therapy (5 mg twice a 
day). Apixaban plasma levels in the following months showed 
through and peaks values within the hypothesized therapeutic 
ranges: 74 ng/mL and 180 ng/mL respectively, after one month, 
and 30 ng/mL vs 165 ng/mL after three months. After 10 months 
of follow-up she had no clinical nor laboratory sign of recurrent 
thromboembolism.
Conclusions. This case is of interest since a widely used and 
approved pharmacologic treatment of DVT did not show the 
expected results on this patient. References ranges or cut-offs 
that can be used to modify the therapy dosage have not yet 
been confirmed. In this case, the measurement of the variation 
of the drug concentration was useful to document the patient's 
underexposure to Rivaroxaban and to replace it.
This experience showed that the repeated evaluation of DOAC 
levels and their consistent analysis could be a promising 
strategy to evaluate the appropriate treatment under particular 
clinical conditions.
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PO133 
DIRECT ORAL ANTICOAGULANT (DOAC) IN VERY 
ELDERLY PATIENTS WITH ATRIAL FIBRILLATION 
OR VENOUS THROMBOEMBOLISM
Santoro R.C.(1), Iannaccaro P.(1)

(1)Emostasi e Trombosi, Dept. Emato-Oncologia, Azienda 
Ospedaliera Pugliese-Ciaccio, Catanzaro 

Background. Stroke prevention with oral anticoagulants is 
the cornerstone for the management of atrial fibrillation (AF). 
Recently, DOAC have been introduced for this setting and for 
the treatment of acute DVT. DOAC may be useful for very 
elderly patients, however, data about their use among patients 
aged ≥85 years are limited. We aimed to investigate l'incidence 
of ischemic stroke, intracranial haemorrhage (ICH) and major 
bleeding in our cohort of very elderly patients treated with 
DOAC for AF or DVT.
Methods. Seventy-one patients (M 41, F 30), age 85-97 years 
(median 89) were treated for AF (67 patients) and DVT (4 
patients). Seven patients were treated with Dabigatran (110 mg 
bid), ten patients with Edoxaban (60 mg in 5 patients and 30 mg 
in 5 patients), seven with rivaroxaban (15 mg in 4 and 20 mg 
in 3 patients) and forty-seven with apixaban (2,5 mg bid in 26 
patients and 5 mg bid in 21 patients).
Results. After a mean follow-up of 34 months (1-47), 8 patients 
were lost to follow-up, 9 patients dead for causes not dependent 
on the underlying disease, 2 patients (one of them treated with 
dabigatran and one with apixaban 2,5 mg bid) presented ischemic 
stroke. In one patient, treated with Apixaban 2,5 mg bid for AF, 
a diagnosis of pulmonary embolism during a hospitalization for 
pneumonia was done. Just one patient, treated with rivaroxaban 
20 mg, with a previous history of gastrointestinal haemorrhage, 
presented, at the same site, a major bleeding. 
Conclusions. Among patients age ≥85 years, DOAC were 
associated with a lower risk of ICH, a low risk of major 
bleeding and a similar risk of ischemic stroke. Thus, DOAC 
may be considered a more favorable choice for elderly patients.

PO134 
CUT-OFF VALUE FOR DOACS. PROPOSAL 
APPROACH FOR A DOAC PATIENT CARD 
Ruocco L.(1), Romano S.L.(1), Pavia T.(1), Pellegrini G.(1)

(1)UO Analisi Cliniche-Ambulatorio Antitrombosi, 
Dipartimento di Medicina di Laboratorio, AOU Pisana, Pisa 

Background. Direct oral anticoagulants (DOACs) are now 
widely used as alternatives to vitamin k antagonist (AVK) for 
stroke prevention in Atrial Fibrillation and management of 
Venous Thromboembolism; although patients taking DOACs 
do not require routine coagulation monitoring, high-risk patients 
require monitoring to assess pharmacodynamics. Moreover, 
none study found a useful laboratory cut-off, this is due above 
all to high inter-individual variability. The aim of our study is to 
set up a DOAC patient card considering a cohort of patients(pts) 
admitted to the Thrombosis Centre for follow-up.
Methods. From 2013 to 2017, a total of 315 consecutive pts 
were enrolled for assessement of inter-individual variability 
(IV) and 114 for intra-IV. 37 pts were on dabigatran (23 and 14 
taking 150 mg or 110 mg respectively), 39 were on rivaroxaban 
(30 and 9 taking 20 mg or 15 mg), 34 on apixaban (22 and 12 
taking 5 mg or 2.5 mg) and 4 on edoxaban (60 mg). Blood was 
taken at peak (2h after intake) and trough (12h for dabigatran/
apixaban or 24h for rivaroxaban/edoxaban). Quality Control 
(QC) with 2 level concentrations of internal controls was 
performed. Diluted-thrombin-time (dTT- Werfen®) calibrated 
for dabigatran and anti-FXa (Stago®) for rivaroxaban, apixaban 
and edoxaban were carried. Inter-IV and intra-IV were 
determined by coefficient of variation (CV%). Renal function 
was asseyed by creatinine/eGFR.
Results. 114 pts (age 44-91) 55.3% males were followed. For all 
drugs mean Inter-IV was lower at peak (41) then at trough (61), 
mean intra-IV was: at peak 22.4 and trough 20.3. Dabigatran 
showed the greatest intra-IV: at 150 mg (peak 23; trough 29.4), 
at 110 mg (peak 33.8,trough 30.2); rivaroxaban showed less 
variation both at 20 mg (peak 19.6; trough 22.4) and 15 mg 
(peak 21, trough 21.5); apixaban also at 5 mg (peak 10.1,trough 
18.2), and 2.5 mg (peak 15,6, trough 7,4); edoxaban showed 
peak 12.5 and trough 13.4. The correlation with the eGFR was 
poor for all drugs. In all drugs a cut-off was not stated for inter-
IV and also in dabigatran for intra-IV. We set a personal card for 
DOACs, with the following data: surname, name, disease, drug 
(type and dose), drug concentration (range at peak and trough).
Conclusions. The wide range of inter-IV of DOACs, with 
lower variance at peak than at trough is also confirmed by our 
observational study. It is globally accepted the clinical interest 
for DOAC measure in particular conditions, but the lack of a 
cut-off made a single dosage negligible. Moreover, the eGFR 
did not correlate with any drugs. The study showed a possible 
cut-off for intra-IV trough and peak level for all DOACs except 
for dabigatran. A personal range for DOACs could be useful for 
a specific clinical management. Our goal is to use a personal 
DOACs patient card and further studies are needed to verify it. 
Our strategy is strongly encouraged because it is also proposed 
by the last EHRA guidelines. 
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PO135 
RISK OF REOPERATION IN BIOPROSTHETIC 
VALVES PATIENTS WITH INDICATION 
FOR LONG-TERM ANTICOAGULATION 
Poli D.(1), Antonucci E.(2), Pengo V.(3), Grifoni E.(1), 
Maggini N.(1), Testa S.(4), Cafolla A.(5), Pedico P.(6), Insana A.(7), 
Santoro A.(8), Marongiu F.(9), Paparo C.(10), Bucherini E.(11), 
Pignatelli P.(5), Masciocco L.(12), Toma A.(13), Ria L.(14), 
Palareti G.(15)

(1)Azienda Ospedaliero-Universitaria Careggi, Firenze;          
(2)Fondazione Arianna Anticoagulazione, Bologna; (3)FCSA-
START participant, Padova; (4)FCSA-START participant, 
Cremona; (5)FCSA-START participant, Roma; (6)FCSA-
START participant, Barletta; (7)FCSA-START participant, 
Moncalieri; (8)FCSA-START participant, Brindisi; (9)FCSA-
START participant, Cagliari; (10)FCSA-START participant, 
Chieri; (11)FCSA-START participant, Faenza; (12)FCSA-START 
participant, Lucera; (13)FCSA-START participant, Arzignano; 
(14)FCSA-START participant, Gallipoli; (15)Start2 Registry 
Coordinator, Fondazione Arianna Anticoagulazione, Bologna 

Background. Several factors should be considered when a 
prosthetic heart valve, bioprosthetic (BV) or mechanical (MV), 
is to be implanted: thrombogenicity, life-expectancy and the 
risk of reoperation.
Methods. We conducted an observational retrospective 
multicenter study among Italian Thrombosis Centers on patients 
with BV on long-term VKA treatment, to evaluate the risk of 
reoperation and the rate of bleeding and thrombotic events.
Results. We analyzed 612 patients (median age 71.8 years) with 
BV on long-term VKA treatment for the presence of AF (78.4%) 
or other indications (21.6%). Thirty-four major bleeding events 
(rate 1.1×100 pt-yrs) and 29 thromboembolic events (rate 
0.9×100 pt-yrs) were recorded, and 46 patients (rate 1.5×100 
pt-yrs) undergo reoperation. The percentage of reoperation was 
higher among younger patients: 32.9% in patients <60 years 
and 3.9% in patients ≥60 years (RR 3.8). When patients were 
analyzed according to age <65 or ≥65 years and <75 or ≥70 
years, younger patients still were at higher risk for reoperation 
(RR 3.1 and 3.7 respectively).
Conclusions. Our findings suggest that the threshold of 65 
years for implanting a BV should be carefully evaluated, 
considering the high risk for reoperation and the high risk of AF 
occurrence with persisting need for long-term anticoagulation. 
The high risk for reoperation of young patients implanted with 
BV and the availability of a safer and easier way to conduct 
VKAs treatment such as the use of point-of-care devices, should 
be considered when the type of valve must be chosen. 

PO136 
EVALUATION OF AUTOMATED IMMUNOASSAYS 
IN THE DIAGNOSIS OF HEPARIN INDUCED 
THROMBOCYTOPENIA: A LARGE EXPERIENCE OF 
THE FLORENCE ATHEROTHROMBOTIC DISEASES 
CENTER 
Gori A.M.(1), Cellai A.P.(2), Alessandrello Liotta A.(2), 
Rogolino A.(2), Bandinelli B.(1), Maggini N.(2), Cesari F.(2), 
Giusti B.(1), Poli D.(2), Mannini L.(2), Marcucci R.(3)

(1)Università di Firenze, Firenze; (2)AOU Careggi, Firenze; 
(3)Malattie Aterotrombotiche, Dip Medicina Sperimentale e 
Clinica, Università di Firenze, Firenze 

Background. Heparin-induced thrombocytopenia (HIT) is 
characterized by platelet-activating antibodies directed against 
complexes of heparin with platelet factor 4 (anti-PF4/Hep). 
The antigen-based immunoassays are characterized by high 
sensitivity and low specificity. Among different immunoassay, 
the fully automated chemiluminescent immunoassay is 
considered one of the most sensitive and specific test for the 
determination of IgG antibodies anti-PF4/Hep.
Methods. This study was aimed to evaluate the performance 
of the chemiluminescent immunoassay in detecting anti-PF4/
Hep antibodies. At this purpose we studied 480 patients with 
suspected HIT followed by Atherothrombotic Disease Center 
of the Azienda Ospedaliero-Universitaria Careggi (Florence 
Italy) from January 2015 to April 2018 and for whom data about 
the IgG antibodies anti-PF4/Hep levels and 4-Tscore were 
available. In these patients we performed: 1-fully automated 
chemiluminescent immunoassay for detecting of IgG antibodies 
anti-PF4/Hep (Werfen, Italy) and 2-functional assay heparin-
induced platelet aggregation (HIPA).
Results. Among the 480 patients, 166 (34.6%) patients were 
admitted to intensive care unit, 43 (9.0%) in sub-intensive 
cardiologic unit, 163 (34.0%) in cardiologic ward, 71 (14.8%) 
in internal medicine department, 14 (2.9%) in orthopedics 
department, 18 patients (3.8%) in the nephrology department 
and 5in neurological/neurosurgery department. Two hundred 
and seven (43.1%) patients had a low pretest probability 
(4T-score 0-3), 193 (40.2%) had a moderate pretest probability 
(4T-score 4-5) and 80 (16.7%) had a high pretest probability 
(4T-score 6-8). Thirty-five out of 480 (7.3%) patients had a 
positive chemiluminescent test (≥1.0 U/mL). One patients 
out of 35, positive for the chemiluminescent assay, had a low 
pretest probability, 6/35 had a moderate pretest probability and 
28/35 had a high pretest probability. In patients positive for the 
chemilumiscent assay, a HIPA functional assay was performed 
in order to demonstrate the capability of anti-PF4/Hep IgG 
antibodies to activate platelets. HIPA assay positive test was 
found in 15/35 (42.9%) patients positive for the chemilumiscent 
assay, whereas 20/35 (57.1%) patients were HIPA-negative. All 
patients HIPA-positive had a high pretest probability.
Conclusions. Our results obtained in a large number of patients 
referred to a specialized laboratory for suspect HIT underlined 
the need to accurately select patients undergoing HIT assay, as 
about 43% of patients had a low pre-test probability and therefore 
no indication to perform the immunoassay. Furthermore, among 
patients with moderate or high pre-test probability 34/273 
(12.5%) patients had the chemilumiscent assay positive and in 
only 15 (5.5%) the detected anti-PF4/Hep IgG antibodies were 
able to activate platelets.
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PO137 
DRUG-INDUCED LIVER INJURY (DILI): 
A CASE OF APIXABAN INDUCED HEPATOTOXICITY 
Casali A.(1), Leone M.C.(1), Galimberti D.(1), Arioli D.(1), 
Muoio A.(1), Granito M.(1), Ghirarduzzi A.(1)

(1)Medicina Cardiovascolare, Centro Emostasi e Trombosi, 
Arcispedale Santa Maria Nuova, Reggio Emilia 

Background. Drug-inducede liver injury (DILI) covers a broad 
spectrum of liver manfestations, ranging from asyntomatic liver 
enzyme increase to severe liver failure requiring transplantation. 
DOACs in general and Dabigatran in particular (which is not 
metabolised by the liver), are less likely to increase transaminases 
than controls, including other common used drugs.
We describe the case of an asymptomatic hepatocellular injury 
caused by Apixaban.
Case report. A 71 year old hypertensive woman with mild renal 
impairment (creatinine clearance, estimated by Cockcroft-Gault 
equation, 43 mL/min), in Apixaban 5 mg twice a day since 
2014 for persistent atrial fibrillation (CHA2DS2 VASc score 
3) came to a scheduled follow-up visit. She had recently started 
Barnedipine and homeopathic products. The blood sample 
showed an asynmptomatic increase of transaminases (AST 
292 U/L and ALT 330 U/L) and cholestatic indexes (Gamma-Gt 
550 U7l and FA 217 U/L).
We decided for Apixaban and Barnedipine discontinuation. 
Viral hepatitis and autoimmune serology as long with 
abdominal ultrasound were performed to rule out other causes 
of liver failure.
After 15 days, she spontaneously restarted Apixaban therapy but 
not Barnedipine. However, liver enzymes elevation persisted 
and she was warned to stop Apixaban forever. A different 
oral anticoagulant, Dabigatran, was started, after which the 
transaminases level returned within the normal range.
Conclusions. DILI is uncommon, with an annual incidence rate 
of 1-2 events per 1,000 patients. DOACs as a class are not usually 
associated with an increased risk of DILI , nor it is Apixaban. 
The mechanism of possile DOAC-related hepatotoxicity is 
unknown but it is likely to be an idiosyncratic and /or an 
immune-mediated one. Dabigatran is the oral anticoagulant 
associated with the lowest risk of liver injury.

SESSION 16
Congenital and acquired haemorrhagic disorders: 

diagnosis and therapy

PO138 
EXPLORING PAIN MANAGEMENT EXPERIENCE 
IN PATIENTS WITH HAEMOPHILIA A 
Santoro C.(1), Haemodol Study Group H.S.G.(1) 
(H.S.G. components: Consalvo M., Corcione A., Di Minno M.N.D., 
Di Minno G., Martinelli M., Mancuso M.E., Claudio Molinari A.C., 
Passeri W., Rocino A., Santoro C., Santoro R.C., Tagliaferri A.)
(1)Istituto di Ematologia, "Sapienza" Università di Roma, 
Policlinico Umberto I, Roma

Background. Acute and chronic pain is common in patients with 
haemophilia A and may cause a substantial reduction in quality 
of life. Nevertheless, there is lack of studies exploring subjective 
pain-related experience and pain management strategies among 
patients with haemophilia A. We sought to explore patients' 
narratives and possible barriers faced by haemophiliac patients 
in managing disease-related pain; we focused on patients' 
strategies, their impact on illness intrusiveness and the role of 
the attending physicians. 
Methods. A total of 24 patients with haemophilia A took part 
in the study. Participants were recruited from primary patient 
associations in the whole Italian territory. We conducted a semi-
structured interview to explore patients' narratives concerning their 
journey with haemophilia A from diagnosis to daily management 
strategies; participants were asked to address specific topics while 
allowing them to freely express any additional information. Patients' 
experiences were evaluated through a qualitative research approach 
based on an inductive data analysis methodology.
Results. Three clinical clusters were identified: 
1) older patients with a long history of disease and chronic 

complications due to previous ineffective treatments; 
2) patients who developed an alloantibody (inhibitor) against 

the exogenous FVIII and experience significant treatment 
complication; 

3) well-controlled patients with few symptoms. 
We found an interplay between clinical features and pain 
experiences: cluster 1 learnt to deal with chronic pain and 
perceived the symptom as a helpful warning signaling joint 
fatigue; cluster 2 experienced both acute and persistent pain 
which severely affected patients' quality of life; for cluster 3 
pain was occasional and did not interfere with everyday life. 
Most patients perceived pain as an everyday features of their 
condition, an aspect they are resigned to living with it. Of note, 
pain is rarely discussed nor asked about by physicians, who 
often underestimate pain-related issues. At the same time, we 
found the majority of patients to consider pain-management 
as a private issue, not pertinent to the specialist. Results also 
showed that on-demand treatments were frequently managed 
autonomously by patients and their caregivers.
Conclusions. Uncontrolled pain is common among haemophilia 
patients; notwithstanding frequency and impact on patients' 
lives, we found pain issue to be often overlooked by clinicians 
with concurrent lack of appropriate treatment strategies. There 
is evidence that tailored pain-relieving treatment may improve 
patients' outcomes and quality of life, therefore increasing 
awareness in both clinicians and patients is essential. 
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PO139 
BALANCING THROMBOEMBOLIC AND BLEEDING 
RISK IN PATIENTS WITH ATRIAL FIBRILLATION 
AND CONGENITAL BLEEDING DISORDERS: 
LEFT ATRIAL APPENDAGE CLOSURE IN 2 CASES 
Coppola A.(1), Quintavalle G.(1), Rivolta G.F.(1), 
Matichecchia A.(1), Vignali L.(2), Tagliaferri A.(1)

(1)Regional Ref. Center for Inherited Bleeding Disorders, 
University Hospital of Parma, Parma; (2)Interventional 
Cardiology Unit, University Hospital of Parma, Parma 

Background. Due to the prolonged life-expectancy and evidence 
that patients with haemophilia and other congenital bleeding 
disorders (CBD) are not protect from cardiovascular diseases, 
indications to antiplatelet/anticoagulant dugs are increasingly 
faced in this setting. A difficult balance with the inherent 
bleeding risk, enhanced by the use of antithrombotic drugs, 
should be found in each patient. Data about the management 
of atrial fibrillation (AF) in CBD patients are very scarce, 
no studies comparing outcomes on different antithrombotic 
treatment being available. In the general population large trials 
support the reduction of stroke risk by anticoagulation in AF 
and the treatment choices are based on stroke (CHA2DS2VASc) 
and bleeding (HAS-BLED) risk scores. Whether such scores 
can be applied to CBD patients is unknown. Left atrial 
appendage closure (LAAC) has been suggested as an alternative 
to anticoagulation in patients with high bleeding risk, few cases 
being reported even in CBD. We here describe our experience 
in 2 patients with different clinical conditions.
Case reports. Patient 1 was a 70-yr-old man with mild factor 
VII deficiency (FVII:C 24%), diagnosed 10 year earlier, when 
myocardial rivascularization was needed due to a diffuse 
coronary artery disease detected after an acute coronary 
syndrome. Since then this hypertensive, diabetic, obese patient, 
showing signs of carotid and peripheral artery disease, was on 
aspirin 100 mg/d, without any bleeding complications. When 
AF was diagnosed, combined antiplatelet-anticoagulation 
treatment was considered, due to his very high cardiovascular 
and stroke risk (CHA2DS2VASc=4); concomitant worsening of 
renal function and the increasing bleeding risk led to evaluate 
LAAC. The Amplatzer plug was succesfully implanted covering 
the heparinization with FVII concentrate administration. The 
patient received double antiplatelet treatment for 6 months 
reporting mild mucocutaneous bleeding, then only aspirin. At 30 
mo-follow-up no vascular or significant bleeding complications 
occurred. Patient 2 was a 74-yr-old severe haemophilic patient 
on tertiary prophylaxis due to advanced arthropathy. He was 
hypertensive and AF was diagnosed after arrhytmic pulse 
detection at routine check-up (CHA2DS2VASc=2). Due to his 
previous severe bleeding phenotype, he was reluctant to any 
long-term antithrombotic treatment. He accepted to undergo 
LAAC, receiving FVIII concentrate to achieve levels >80% 
during and 12 h after the procedure. Clopidogrel was started and 
FVIII prophylaxis was tapered (23 IU/kg every 3 d) to maintain 
trough levels >5%. Nevertheless, two severe epistaxis and two 
ankle joint bleeds occurred, leading to clopidogrel withdrawal 
after 2 months. No further complication was reported in the 
following 2 months.
Conclusions. Adequate factor levels to allow safe antithrombotic 
treatment in CBD patients are still uncertain. LAAC, performed 
at experienced facilities, is a safe alternative to anticoagulation 
in CBD with AF-related stroke risk.  

PO140 
EFTRENONACOG ALFA (RFIXFC) IN MAJOR 
SURGERY: A CASE REPORT
Valeri F.(1), Agnelli Giacchello J.(1), Valpreda A.(1), 
Dainese C.(1), Dosio E.(1), Montaruli B.(2), Boccadoro M.(3), 
Borchiellini A.(1)

(1)CRR Malattie Trombotiche ed Emorragiche dell'Adulto, 
Ematologia 1, AOU Città della Salute e della Scienza, 
Ospedale Molinette, Torino; (2)Laboratorio Analisi, Ospedale 
Mauriziano, Torino; (3)Ematologia 1, AOU Città della Salute e 
della Scienza, Ospedale Molinette, Torino 

Background. Haemophilia B is a severe bleeding disorder 
characterized by a deficiency or dysfunction of coagulation 
factor IX (FIX). Due to joint bleed, these patients often 
develop severe joint disease and need orthopedic surgery. 
In the perioperative setting, patients are treated with FIX 
replacement to secure haemostasis, targeting specified FIX 
levels. Recombinant Factor IX Fc Fusion Protein (rFIXFc) has 
been developed to improve the pharmacokinetic (PK) profile 
of FIX, allowing maintenance of desired FIX activity between 
injections at extended intervals.
Case report. Here we describe a case of a 68 years old male, 
weight 83 kg, affected by moderate Haemophilia B (FIX basal 
concentration 2.9%) with severe bleeding phenotype. Due to 
his needle phobia and low compliance, he refused prophylaxis 
and treated his bleed on-demand. Because of his severe joint 
status, on February 2013 he underwent a left knee replacement 
using plasma derived FIX (pdFIX) and on April 2018 he 
was scheduled for left hip replacement. Despite the limited 
published data on surgery, we used rFIXFc as replacement 
therapy in order to reduce infusions and to increase patient's 
compliance: we started with 80 IU/kg of rFIXFc before surgery 
and 12 IU/kg at +8h after surgery. From day +1 to day +5 we 
infused 60 IU/kg/day on average and then from day +6 70 IU/kg 
every 48h. We checked FIX levels using one stage assay at +8h 
(78.6%), day +1 (51%), +2 (62.9%), +5 (61.3%), +10 (46.4%), 
and +39 (15%), according to expected values on the basis of PK 
analysis performed before surgery. Haemostatic response was 
excellent. Antithrombotic prophylaxis (enoxaparin) started at 
+12h, earlier and at higher dose than prescribed (4,000 IU/day 
instead of 3,000 IU/day); due to a major bleed, he transfused 
3 red blood cells units on day 2 and enoxaparin was reduced 
(3,000 IU/day). He was discharged on day +16 and carried on 
rehabilitation as outpatient, maintaining replacement therapy 
with rFIXFc 70 IU/kg three times a week. From day +21 we 
reduced to a single infusion of 70 IU/kg/week. He stopped 
antithrombotic prophylaxis on day +21. Total consumption on 
days 1-10 was 57 IU/kg on average. No adverse events were 
reported.
Conslusions. Our case report confirms safe and efficacy data 
of rFIXFc published in clinical trial. Total FIX consuption was 
reduced by 1/3; low number of infusions and rare FIX dosing 
allowed early discharge and increased patient's compliance. 
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PO141 
SUCCESSFUL USE OF LONG TERM THALIDOMIDE 
FOR THE PREVENTION OF SEVERE RECURRENT GI 
Fierro T.(1), Paciullo F.(1), Bury L.(1), Calcinaro F.(2), 
Zucca Giucca G.(2), Gresele P.(1)

(1)Department of Medicine, Section of Internal and 
Cardiovascular Medicine, University of Perugia, Perugia;      
(2)Division of Internal Medicine and Division of Immunology 
and Transfusion, ASUR Marche, AV5, Mazzoni Hospital, 
Ascoli Piceno 

Background. Intestinal angiodysplasia is a gastrointestinal 
vascular malformation (GIVM) characterized by localized 
ectasia, proliferation and thinning of vessels in the mucosa 
of the digestive tract with a high tendency to bleed. When 
localized to the small intestine angiodysplasia is the most 
common cause of occult gastrointestinal bleeding (GIB). 
Although bleeding related to angiodysplasia is rarely massive, it 
tends to recur and it may become serious when associated with 
haemostatic abnormalities. Indeed, angiodysplasia is frequently 
associated with von Willebrand disease and sporadically with 
other congenital bleeding disorders. Standard endoscopic and 
interventional procedures most often fail in the management 
of angiodysplasia-related bleeding, due to the difficulty of 
locating and/or reaching the site of the lesion. A main role in 
the pathogenesis of GIVM is played by vascular endothelial 
grow factor (VEGF) which modulates vascular architecture and 
has also been implicated in development of a systemic vascular 
malformation syndrome such as hereditary haemorrhagic 
telangiectasia (HHT). Thalidomide, a synthetic derivative of 
glutamic acid belonging to the class of immunomodulatory 
drugs, suppresses VEGF and VEGF-receptors expression 
thereby impairing neoangiogenesis. Thalidomide has been 
successfully used for the management of bleedings in patients 
with HHT. We report a GT patient who was transfusion-
dependent due to recurrent GIB from angiodysplasia in which 
we obtained long-lasting remission with thalidomide therapy.
Case report. A 66 years old woman with GT followed at our 
centre since 2011, started to develop recurrent severe GIB 
with consequent need of frequent blood transfusions for severe 
anemia. Complete examination of the GI tract, repeatedly 
performed, did not allow to highlight mucosal lesions. An 
exclusion diagnosis of angiodysplasia of the small intestine 
was made and the patient was treated with RBC and platelets 
transfusions on demand, which attained a frequency of up to 
twice a week. We therefore decided to start thalidomide, initially 
at the dose of 50 mg/daily, with successive weekly increments 
of 50 mg/day reaching a maximal daily dose of 150 mg. At the 
maximum dose, a striking and stable reduction in the frequency 
of GIB was obtained, with stable haemoglobin and no black 
stools for up to 4 consecutive months. Due to the development 
of minor adverse reactions, such as xerostomia, dizziness and 
mild peripheral neuropathy, the dose was temporarily reduced 
and GIB started to recur. Upon resumption of the full dose, GIB 
receded. After 6 years of treatment no tolerance to thalidomide 
or major adverse reactions have been observed.
Conclusions. Thalidomide may represent an effective medical 
treatment of GIVM-associated GIB in patients with haemostatic 
disorders.

PO142 
RETROSPECTIVE EVALUATION OF PHENOTYPE 
AND MANAGEMENT OF A-HYPO-FIBRINOGENEMIA 
IN A COHORT OF ITALIAN PATIENTS
Santoro C.(1), Baldacci E.(1), Ferretti A.(1), Santoro R.C.(2), 
Pasca S.(3), Nichele I.(4), Poz A.(5), Radossi P.(6), Castaman G.(7), 
Peyvandi F.(8), Mazzucconi M.G.(1)

(1)Ematologia, Dipartimento Biotecnologie Cellulari ed 
Ematologia, Sapienza Università, Roma; (2)Servizio di 
Emostasi e Trombosi, Dipartimento di Oncoematologia, 
Ospedale Pugliese-Ciaccio, Catanzaro; (3)Centro Emofilia 
Ospedale Universitario, Padova; (4)Dipartimento di 
Ematologia, Ospedale San Bortolo, Vicenza; 
(5)SOS Ambulatorio MET - Dipartimento di Medicina 
Trasfusionale ASUIUD, Udine; (6)UOC Ematologia, Ospedale 
Civile, Castelfranco Veneto; (7)Centro Emofilia, Ospedale 
Universitario Careggi, Firenze; (8)Centro Emofilia e Trombosi 
Angelo Bianchi Bonomi, Fondazione IRCCS Ca' Granda 
Ospedale Maggiore Policlinico, Milano 

Background. A-Hypo-Fibrinogenemia (AF, HF) patients 
experience haemorrhages or thromboses, and the clinical 
management can be difficult. Aim of this study is to obtain 
information on AF/HF clinical phenotype and management. 
Methods. This is a spontaneous, retrospective, multicenter 
national study. 
Results. Three AF and 12 HF patients have been enrolled (7M, 
8F). Median follow-up: 61 months (1-616). Median fibrinogen 
activity, antigen level: 52 mg/dL (0-150), 73 mg/dL (0-140), 
respectively. Six patients experienced epistaxis, hematomas, 
ecchimoses, menometrorrhagia, intra-abdominal bleeding, gum 
bleeding, hemarthrosis, intracranial haemorrhage. Fresh Frozen 
Plasma (FFP), Fibrinogen Concentrate (FC), cryoprecipitate, 
whole blood, tranexamic acid were administered in the majority 
of these events. 2 AF patients are on long term prophylaxis, 1 with 
FFP, the other with FC. Reasons for prophylaxis are: anti platelet 
agents and LMWH administration and intracranial haemorrhage.
One ischemic stroke, 1 lower limb arterial thrombosis, 1 cerebral 
sinus thrombosis, 1 aortic thrombosis and contemporary 
ischemic lesion of 4th toe of right foot, 1concomitant aortic 
and inferior vena cava thrombosis occurred: 3 events during 
FC therapy, 1 during puerperium, 2 without apparent trigger. 
Heparin, LMWH, anti platelet agents, fibrinolytic agents, 
warfarin and fondaparinux were then administered.
One gastrectomy, 1 lower limb amputation, 5 gynecological, 1 
otorhinolaryngological, 1 plastic surgery and 1 dental extraction 
were performed in 2AF and 3 HF patients: in AF patients, FC 
or FFP prohylaxis was always administered during surgery. In 
HF patients, just tranexamic acid was administered in case of 
1 dental extraction. Bleeding was observed after 2 surgeries 
performed without prophylaxis in 2 HF patients.
Eight pregnancies started in 3 HF women. Two spontaneous 
deliveries (SD) and 2 cesarian sections (CS) were performed; 4 
spontaneous abortions occurred. In 3 cases, FC prophylaxis and 
in 4 LMWH was administered during pregnancy. One venous 
thrombosis, 2 haemorrhages, 1 DIC, complicated 4 pregnancies. 
FC was administered at delivery and LMWH during puerperium, 
for the 2 CS. No complications at delivery occurred. 
Conclusions. AF/severe HF patients experience the worst 
haemorrhagic/thrombotic events. The need exists to collect 
more data, to provide useful information to better characterize 
and manage these rare diseases. 
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PO143 
RETROSPECTIVE EVALUATION OF PHENOTYPE 
AND MANAGEMENT OF DYSFIBRINOGENEMIA 
AND HYPODYSFIBRINOGENEMIA 
IN A COHORT OF ITALIAN PATIENTS
Santoro C.(1), Baldacci E.(1), Ferretti A.(1), Santoro R.C.(2), 
Pasca S.(3), Borchiellini A.(4), Castaman G.(5), Peyvandi F.(6), 
Mazzucconi M.G.(1)

(1)Ematologia, Dipartimento Biotecnologie Cellulari ed 
Ematologia, Sapienza Università, Roma; (2)Servizio di 
Emostasi e Trombosi, Dipartimento di Oncoematologia, 
Ospedale Pugliese-Ciaccio, Catanzaro; (3)Centro Emofilia 
Ospedale Universitario, Castelfranco Veneto; (4)CRR 
Malattie Emorragiche e Trombotiche dell'Adulto, Ematologia 
Città della Salute, Torino; (5)Centro Emofilia, Ospedale 
Universitario Careggi, Firenze; (6)Centro Emofilia e Trombosi 
Angelo Bianchi Bonomi,, Fondazione IRCCS Ca' Granda 
Ospedale Maggiore Policlinico, Milano 

Background. Dysfybrinogenemia (DF) and Hypodysfibrinogenemia 
(HDF) patients (pts) can be asymptomatic, or can experience 
haemorrhages/thromboses, and the management can be 
difficult. Aim of this study is to obtain information on DF/HDF 
clinical phenotype and management. 
Methods. This is a spontaneous, retrospective, multicenter 
national study. Data are collected from clinical records. 
Results. Forty-four pts have been enrolled in 4 centers: 36 
DF (82%), 8 HDF (18%); 19M, 25F. Median follow-up: 7.2 
months (1-203). Median age at diagnosis: 36 years (range 
3-81). Median fibrinogen activity/antigen level: 54.5 mg/dL 
(0-156) and 250 mg/dL (66-380), respectively. Fourteen pts 
experienced haemorrhages: epistaxis, hematuria (presence of 
kidney stones), hematomas, ecchimoses, menometrorrhagia, and 
gastro-intestinal (presence of esophageal varices); no specific 
therapy was administered. In one DF patient, affected also by 
Intermediate Thalassemia, a portal venous thrombosis occurred 
after splenectomy, carried out without replacement therapy and 
antithrombotic prophylaxis. He was treated for a long period 
with warfarin, then switched to Low Molecular Weight Heparin 
(LMWH) without anti-haemorrhagic prophylaxis. He never 
experienced haemorrhages. Twenty-five years after the first 
thrombosis, he suffered from an acute myocardial infarction, 
while he was still on LMWH. After this event, anti-platelet 
therapy was added to LMWH, without replacement therapy. 
This patient is also heterozygous for FIIG20210A. Sixty-six 
minor/major surgeries and dental extractions were performed 
in 26 pts. In 22/66 (33%) cases, anti haemorrhagic prophylaxis 
was administered (Fresh Frozen Plasma in 3, Fibrinogen 
Concentrate [FC] in 2, Tranexamic Acid in 17); in 5/66 (7.5%) 
cases, LMWH was administered; no haemorrhage occurred. 
Fifteen pregnancies occurred in 10 women. In 1 case, LMWH 
prophylaxis was administered during pregnancy, and in 3 others 
during puerperium. In 2 cases, FC was administered at time of 
spontaneous delivery (SD). Nine SD and 6 cesarian sections 
were performed without complications. 
Conclusions. Patients from this case series experienced 
few haemorrhagic/thrombotic events. The majority was 
asymptomatic, and the most severe events were related to 
associated disorders. Nonetheless this study has the potential 
to collect data from a numerous population of pts who live in 
the same country, and therefore to provide useful information to 
better characterize and manage these rare diseases. 

PO144 
COAGULATION MONITORING OF A SEVERE 
HAEMOPHILIA A PATIENT UNDERGOING 
EMICIZUMAB THERAPY 
Bulato C.(1), Zanon E.(2), Campello E.(1), Pasca S.(2), 
Saggiorato G.(1), Spiezia L.(1), Radu C.M.(1), Simioni P.(1)

(1)Unità di Malattie Trombotiche ed Emorragiche, Università 
di Padova, Padova; (2)Centro Emofilia, Ospedale di Padova, 
Padova 

Background. We report the case of a 14-years-old severe 
haemophilia A patient with a high-titer FVIII inhibitor under 
prophylactic treatment with emicizumab (1.5 mg/kg by 
subcutaneous injection once weekly) since February 2018. The 
previous therapy with the recombinant activated factor VII 
(rFVIIa) at a dose of 90 ug/kg 3 times a day was ineffective in 
preventing recurrent bleeding episodes and haemarthrosis. The 
ability of emicizumab to restore the coagulation capacity of our 
patient was evaluated by performing routine coagulation assays 
and the thrombin generation test. The aim of the study was to 
establish which of the laboratory tests is most appropriate for 
monitoring emicizumab therapy.
Methods. aPTT was determined using Actin FS (Siemens). FVIII 
coagulometric activity was measured by a one-stage clotting 
assay with Actin FS and FVIII deficient plasma (Siemens). 
FVIII chromogenic activity was tested with the Chromogenix 
Coamatic® FVIII kit (Instrumentation Laboratory). Anti-FVIII 
antibody levels were determined by the Bethesda assay (aPTT-
based). Thrombin generation (TG) was measured using the CAT 
system with 1 pM TF and 4 uM phospholipids (PPP-Reagent 
Low; Diagnostica Stago) in the absence and presence of 1 nM 
thrombomodulin (TM). Three TG parameters were evaluated: 
lag time, peak height and endogenous thrombin potential (ETP). 
Normal TG values were established in 25 healthy males and 
calculated as mean±2 SD (lag time, 4.8-7.6 min; peak height, 
48.6-162.6 nM; ETP, 764.2-1275.7 nM min; ETP+TM, 88.4-
646.7 nM min).
Results. While on prophylaxis with rFVIIa, the patient had 
an aPTT around 90 s (normal range, 22.8-31.0 s), both FVIII 
activities below 0.5% (normal ranges for coagulometric 
and chromogenic activity were 60-160% and 50-140%, 
respectively) and inhibitor levels up to 111 BU/mL. One 
week after emicizumab administration, the aPTT normalized 
(22 s), FVIII inhibitor dramatically decreased to undetectable 
levels, FVIII coagulometric activity increased to 600% while 
FVIII chromogenic activity remained below 0.5%. While 
on prophylaxis with rFVIIa, an insufficient TG capacity was 
measured with a peak height of 22.7 nM and an ETP of 378.8 
nM min. One week after emicizumab administration, peak 
height and ETP values were within the normal ranges (53.6 
nM and 953.5 nM min, respectively) and the addition of TM 
reduced the ETP by 87%.
Conclusions. The aPTT-based clotting assay did not reflect 
the real activity of emicizumab. Indeed, we observed levels of 
coagulometric activity that exceed the upper limit of the normal 
range by almost 4 times. On the other hand, the chromogenic 
test detected only the endogenous FVIII activity that in our 
patient remained below 1% after emicizumab administration. 
We conclude that the thrombin generation test, a global 
coagulation assay, has the potential to be used for monitoring 
response to emicizumab administration in patients with severe 
haemophilia A.
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PO145 
MANAGEMENT OF DENTAL INVASIVE 
PROCEDURES IN HAEMOPHILIA A/B (HA/HB) AND 
VON WILLEBRAND DISEASE (VWD) OUTPATIENTS: 
EXPERIENCE OF A SINGLE CENTER 
De Padua V.(1), Gaglioti D.(1), Bosco R.(1), Persico R.(1), 
Baldacci E.(2), Ferretti A.(2), Maestrini G.(2), Libianchi L.(2), 
Santoro C.(2)

(1)Unità Operativa Complessa Chirurgia Odontostomatologica, 
Ospedale "G. Eastman" - Policlinico Umberto I, Roma;          
(2)Ematologia, Dipartimento Biotecnologie Cellulari ed 
Ematologia, "La Sapienza" Università, Roma 

Background. Dental procedures in Hereditary Bleeding 
Disorders (HBD) patients can be complicated by excessive 
bleeding. Replacement prophylactic therapy, and local 
measures, dramatically reduce the risk of complications in these 
surgeries. Moreover, self-infusion and home-treatment reduce 
therapy cost.
The aim of this study is to describe the dental procedures 
performed in a group of HA/B and VWD outpatients utilizing 
systemic prophylactic therapy and local measures.
Methods. During the last 11 years, in our Dental Department, 
we performed 183 surgeries on 112 patients (90M, 22F; median 
age 49 years, range 8-82) affected by HBD: 29 severe, 9 
moderate, 25 mild HA; 7 severe, 1 moderate, 5 mild HB; 18 
type 1, 5 type 2A, 7 type 2B, 6 type 3 VWD. The Haemophilia 
Center provided personalized therapeutic schemes, on the basis 
of coagulopathy type/severity and type of surgery. 
Results. Factor VIII concentrates were administered in severe, 
moderate and few cases of mild HA; FIX concentrates in severe, 
moderate and mild HB; desmopressin in mild HA, VWD type 
1 and type 2A; FVIII/VWF concentrates in VWD type 1, in 
case of low response or contraindication to Desmopressin, type 
2B and type 3. Two hundred and sixty four dental and roots 
extractions, 21 third molar surgical extractions, 1 excisional 
biopsy, 4 cysts enucleation, 45 scaling and roots planing, 1 
gingival graft, 1 hypertrophic gingival tissue removal were 
performed under local and loco-regional anesthesia. Local 
haemostasis was ensured applying gelatine packing, fibrin glue, 
absorbable suture, 15-minute compression with tranexamic 
acid saturated gauze. In the post-operative period patients 
were treated with antibiotics and continued the self-infusion 
of concentrates/desmopressin for an average period of 5 days 
(3-7). Tranexamic acid mouthwashes (three times a day for 3 
days) were prescribed; acetaminophen was used as the only 
pain-relief treatment.
We didn't observe any haemorrhagic or infectious complications. 
All patients completed the post-surgery home-treatment.
Conclusions. A tailored prophylactic treatment ensures a good 
haemostasis in HBD patients undergoing dental procedures. 
Multidisciplinary approach allow to manage coagulopathic 
patients without bleeding complications; home-treatment 
reduces management cost.

PO146 
DIAGNOSIS AND MANAGEMENT OF ACQUIRED 
VON WILLEBRAND DISEASE IN TWO ITALIAN 
CENTERS 
Santoro C.(1), De Candia E.(2), Ferretti A.(1), Baldacci E.(1), 
Abbruzzese R.(1), Bruzzese A.(1), Serrao A.(1), Barone F.(1), 
Bochicchio R.A.(1), Basso M.(2), Chistolini A.(1), 
Mazzucconi M.G.(1)

(1)Ematologia, Dipartimento Biotecnologie Cellulari ed 
Ematologia, Sapienza Università, Roma; (2)F. Policlinico 
Gemelli - IRCCS, Università Cattolica Sacro Cuore, Roma

Background. Acquired Von Willebrand Syndrome (AVWS) is 
a rare acquired coagulopathy, often associated to an underlying 
disorder. The diagnosis relies on a negative familial/personal 
haemorrhagic history, late onset in life of bleeding symptoms, 
a Von Willebrand Disease (VWD) laboratory pattern. Aim 
of this study is to describe the experience on diagnosis and 
management of AVWS patients (pts) in two Italian centers. 
Methods. Between 2004-2017 we have diagnosed and 
managed 10 pts (6F, 4M; median age 62.4 years [50.4-81.6]). 
The diagnosis was made on the basis of clinical and laboratory 
features suggestive of AVWS. 
Results. Reasons for diagnosis were: recent onset of bleeding 
symptoms in 7 pts, increased aPTT in 3. Five subjects received 
a diagnosis of AVWS type 2A, 1 of type 1 and 4 of type 3 
(median VWF:Ag 15%, range 1.6-51% [n.v. blood group 0: 
41-101%; no 0: 50-130%]; median VWF:RCo 5.65%, range 
<6.25-28% [n.v. blood group 0: 41-97%; no 0: 52-124]; median 
FVIII:C 18.25%, range 2.1-53% [n.v.58-130%]). All the pts did 
not have either a family or past personal history of bleeding 
disorders/symptoms. The pts suffered of: GI and gum bleeding, 
hematomas, hematuria, ecchymoses, epistaxis. Three pts bled 
after dental extractions/procedures. Desmopressin, Tranexamic 
Acid, VWF/FVIII concentrate and recombinant FVIII were 
used as prophylaxis/treatment in all pts, with variable clinical 
responses. Nine/10 cases showed a concomitant disorder: 1 
gastric B cell MALT lymphoma, 1 indolent B cell lymphoma, 
6 MGUS, 1 MGUS progressed in Waldenstrom Disease. The 
management of the pts with lymphoproliferative disorders was 
as follows: the patient with gastric B cell MALT lymphoma 
was treated with Rituximab, obtaining a complete remission 
(CR) of lymphoma and AVWS. The patient with Waldenstrom 
Disease was treated first with R-CVP, and then with Ibrutinib: 
she presents a stable lymphoproliferative disease and persistent 
AVWS. A watch and wait strategy was chosen for the patient 
with the indolent B cell lymphoma. Strategies to manage AVWS 
in pts with concomitant MGUS were: prednisone (PDN) + 
cyclophosphamide (CTX) and then IvIg in one patient, without 
obtaining a response; infusion of IvIg in three other cases with 
a transient CR as regard VWD laboratory parameters: 2 of them 
are under chronic treatment with IvIg every 6-8 weeks with 
good control of GI bleeding and anemia; no specific treatment 
in the other 2 MGUS cases. The idiopathic AVWS case, was 
treated with PDN obtaining a CR; he relapsed and was treated 
with CTX and PDN, obtaining a second CR. 
Conclusions. AVWS is a rare syndrome, probably 
underdiagnosed because unrecognized. AVWS must be 
suspected whenever a patient presents with a late onset in life 
of bleeding symptoms associated to laboratory characteristics 
compatible with VWD. It is mandatory to search for concomitant 
diseases.
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PO147 
DIAGNOSIS AND FOLLOW-UP 
OF ACQUIRED HAEMOPHILIA 
Cancelli V.(1), Martini G.(1), Pontoglio S.(1), Merelli S.(1)

(1)Laboratorio Analisi Chimico-Cliniche, Centro Emostasi, 
Spedali Civili, Brescia 

Background. Acquired haemophilia A is a rare haemorrhagic 
disorder that occurs in non-haemophilic patients who develop 
an autoantibody (inhibitor) against coagulation factor VIII. 
Laboratory monitoring of patients consists in the determination 
of coagulation factor VIII and its inhibitor. The follow-up of 
these patients is not standardized to date because there are no 
precise data regarding the timing to follow for the performance 
of the factor VIII inhibitor dosage. Our work aims to identify 
a laboratory follow-up strategy able to optimize the number of 
dosages of the factor VIII inhibitor to be performed.
Methods. Our case series consists of 13 patients with acquired 
haemophilia A, collected from January 2012 to date (7 males 
and 6 females), aged between 39 and 89 years. For each of them 
a dosage of the aPTT was performed which was lengthened and 
not corrected by the mixing tests. Subsequently the coagulation 
factor VIII was assayed by means of a functional type test based 
on modifications of the aPTT. Finally, the dosage of the factor 
VIII inhibitor, according to the modified Bethesda method, was 
performed for each patient.
Results. No gender prevalence was observed in our study. The 
dosage of the factor VIII inhibitor was very different among 
patients (range 2-240 Bethesda Units). In all of our patients 
except one there was a lengthening of APTT (range 54.5-102.1 
seconds). Only in 4 patients (30.7%) there was a disorder that 
could be traced to the development of acquired haemophilia A, 
in most cases an autoimmune pathology (bullous pemphigoid, 
rheumatoid arthritis, glomerulopathy with minimal lesions 
and undifferentiated connective tissue in the same patient), 
and in two cases a neoplastic disorder (melanoma associated 
with rheumatoid arthritis in one patient, presence of IgG 
lambda monoclonal component in another). The severity of 
presentation of haemorrhagic symptomatology was quite 
variable, in particular it was characterized by mucosal and 
subcutaneous haemorrhages, muscular haematomas and only 
one retroperitoneal haemorrhage. The time necessary to obtain 
the normalization of factor VIII levels and the disappearance of 
the inhibitor (range 3-239 days) was then evaluated.
Conclusions. The time required to achieve the normalization 
of inhibitor levels in our series was very variable (3-239 days). 
The number of coagulation factor VIII inhibitor assays that 
were performed prior to the disappearance of the inhibitor in our 
patients ranged from 2 to 10 (mean 5.4), and the median time 
between the different assays was 14.13 days (range 7-37.6). 
From our study it has therefore emerged that there is not a 
minimum number of dosages of factor VIII and its inhibitor 
that must be performed before obtaining the normalization of 
the inhibitor levels, and it is difficult to establish the cadence 
with which these dosages are required. The results of our study, 
however, are quite in line with the knowledge that has been 
obtained to date, therefore it is desirable to perform the dosage 
of the factor VIII inhibitor (and factor VIII) weekly, but it is 
difficult to establish a precise cadence with which to perform 
these dosages, given the great variability of presentation and 
evolution of this pathology.

PO148 
MUTATIONAL SPECTRUM AND PLATELET 
FUNCTION OF GLANZMANN'S THROMBASTHENIA 
PATIENTS FROM TUSCANY 
Rapisarda C.(1), Paniccia R.(1), Linari S.(1), Pieri L.(1), 
D'Andrea G.(2), Dimatteo C.(2), Castaman G.(1)

(1)Center for Bleeding Disorders and Coagulation, Careggi 
University Hospital, Florence; (2)Clinical and Experimental 
Medicine, University of Foggia, Foggia 

Background. Glanzmann's Thrombasthenia (GT) is a rare 
autosomal recessive bleeding disorder characterized by 
defective platelet aggregation due to mutations either in ITGA2B 
or ITGB3 genes that code for αIIb and β3, respectively. Light 
transmission aggregometry (LTA) is highly sensitive for GT, 
as platelet aggregation is severely reduced with all the agonists, 
apart from ristocetin. In this study we report the mutational 
spectrum and laboratory features in a population of patients 
with GT from Tuscany.
Methods. We analyzed 12 patients (pts) with GT, belonging 
to 10 unrelated families; DNA sequencing was determined by 
Sanger sequencing and the platelet function tests, including 
ADP secretion were performed using a ChronoLog Model 
700-2 lumiaggregometer.
Results. There were 8 males and 4 females (median age 50.3; 
range 13-85) with heterogeneous bleeding history (Bleeding 
Score range 7-21).
We identified 12 mutations in the genes, two of them have never 
been previously reported. Eight missense, 3 frameshift and 1 
nonsense mutations were detected only in ITGA2B. Two pts 
were homozygous, 5 compound heterozygous, while in 2 pts 
only one heterozygous variant was identified. Two pts had no 
mutations identified either in ITGA2B or ITGB3 genes.
The average of maximum aggregation and platelet secretion was: 
- 1.6±1.2 for ADP 2 µM/L;
- 2. 5±2.2(0.5±1.3 nmole, release of adenine) for 
 ADP10 µM/L.
- 11.3±9.5 (1.4±1.5 nmole,) for arachidonic acid.
- 6.4±8.4 (0.6±0.7 nmole) for collagen.
- 2.4±1.2 (0±0.1 nmole) for epinephrine.
- Ristocetin aggregation was normal in all.
Conclusions. Severe reduction of platelet aggregation and 
secretion was observed. A wide and heterogenoeus mutational 
spectrum, affecting only ITGA2B gene, is evident in the pool of 
pts in Tuscany. © SIM
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