
Terzo Meeting di Ematologia non Oncologica |  Firenze 26 – 27 gennaio 2017   | 

I TPO-mimetici nella «real life» 
ITP e trattamento antitrombotico 
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Platelet count and thrombosis 

• There are clinical examples where low platelet count correlates with the risk 
of thrombosis: 

• Thrombotic thrombocytopenic purpura 

• Heparin-induced thrombocytopenia  

• Antiphospholipid syndrome 

• Is this the case also for ITP? 

• Role of the actual platelet count 

• Relation with phase of disease, treatment, splenectomy status 

• Risk factors 
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Why this interest in the relationship 
between ITP and thrombosis?   

• Thrombosis with human recombinant thrombopoietin and  
megakaryocytes development factor (PEG-rHuMGDF) 

• Thrombosis reported in the registrative studies of romiplostim and 
eltrombopag in ITP 
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CUMULATIVE INCIDENCE AFTER ENTRY 
GPRD 

HAZARD RATIO 
(ADJUSTED) 

ITP CASES (%) 
 

ITP-FREE 
PATIENTS (%) 

 

Venous 2.9 
 

1.9 1.58 (1.01-2.48) 

Arterial  4.1 3 1.37 (0.94-2) 

Venous & Arterial 6.1 4.6 1.41 (1.04-1.91) 

Thrombo-Embolic Events in adults with ITP 
 

Sarpatwari A et al: Haematologica et al, 2010 
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Risk of venous thromboembolism in patients 

with primary chronic immune thrombocytopenia 

 

Severinses M et al; Br J Haematol, 2011 
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Risk of arterial thrombosis in patients with primary 
chronic immune thrombocytopenia 

Norgaard M et al; Br J Haematol, 2012 
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Thrombo-Embolic Events in ITP: data from prospective 
study of 82 patients (APA assayed)  

 

Type of thombosis ITP patients (n) p 

APA + (31) APA – (51) 

Venous 5 1 

Arterial  6 1 

Combined 11 2 

Cumulative incidence  * 35% 4% 0.001 

Cumulative thrombosis 
free survival* 

39% 97% 0.04 

*= 5 years 

Kukcukkaya RD et al; Blood, 2001 
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Thrombo-Embolic Events in ITP: data from pros 
retrospective study of 215 patients (APA assayed)  

 

Type of thombosis ITP patients (n) p 

APA + (55; 26%)) APA – (160; 74%) 

Venous 3 7 

Arterial  1 3 

Combined 4 10 

Cumulative incidence  * 7.2% 6.25% 0.7 
 

*= median follow up 31 months 

Pierrot-Deseilligny Despujol C et al; Br J Haematol, 2008 
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Thrombo-Embolic Events in ITP associated to  splenectomy: 
data from a systematic review 

 

 
Kojouri K et al; Blood ,2004 
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Impact of splenectomy on thrombotic risk  
          Boyle S et al; Blood, 2013 

 
• Administrative data (California).  

Retrospective observational cohort in patients with index hospitalization for ITP 
from 1990 to 2009:  

• Cases: 1762  splenectomized (after index hospitalization) 

• Controls: 8214 not splenectomized (after index hospitalization) 

• Median FU 5 years  

• Unadjusted overall prevalence: 
- Abdominal VTE: 1.6% splenectomized  vs 1% not splenectomized   
- DVT and PE:      4.3% splenectomized  vs 1.7% not splenectomized 
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Incidence of AbVTE and VTE by splenectomy status  
        Boyle S et al; Blood 2013 

Splenectomy vs no splenectomy 
Hazard ratio (CI 95%) 

 

AbVTE < 90 days from 
splenectomy 

5.4 
(2.3 – 12.5)  

AbVTE > 90 days from 
splenectomy 

1.5 
(0.9 – 2.6) 

VTE < 90 days from 
splenectomy 

5.2 
(3.2 – 8.5) 

VTE > 90 days from 
splenectomy 

2.7 
(1.9 – 3.8) 

Abdominal VTE 

VTE (DVT+PE) 
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Thrombotic risk in chronic ITP patients exposed 
to romiplostim 

Rodeghiero F et al; EJH, 2013 

• Pooled analysis of 13 clinical trials – Mean age of pts 52 yrs 

• 653 pts received romiplostim for up to 5 yrs (922 pt-yrs) 

• 138 pts received placebo/SOC for up to 2 yrs (110 pt-yrs) 

• Results 

• Romiplostim: 39 pts with at least 1 thrombotic episode   (5.9%) 
Placebo/SOC: 5 pts with at least 1 thrombotic episode   (3.6%) 

• Romiplostim annualized risk (first thrombotic episode):    4.2 
Placebo/SOC annualized risk (first thrombotic episode):  4.5 

Kuter D et al; BJH, 2013 

• Analysis restricted to 292 pts in long-term, single-arm, open-label study (614 pt-yrs) 

• Thrombosis in 19 patients (6.5%) (25 thrombotic events) 

• Annualized risk: 3.1 per 100 pt-yrs (first thrombotic episode) 
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Long-term treatment with romiplostim in pts with chronic ITP: 
safety and efficacy 

            Kuter  D et al; BJH, 2013 
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• Results from the long-term open-label EXTEND study 

• 299 patients treated up to 3 yrs (median exposure time 2 
yrs, range 2-1267 days) 

• Median age 50 yrs 

• 20 thrombotic episodes in 16 patients (5.3%) 

• Thrombosis rate 3.2 per 100 pt-yrs (calculated on 20 events) 

 

Thrombotic risk in chronic ITP patients exposed to 
eltrombopag 

          Saleh NM et al; Blood, 2013 
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Thrombotic risk in chronic ITP patients exposed to 
eltrombopag  

           Saleh NM et al; Blood, 2013 
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Abstract 1368 Hepatobiliary and Thromboembolic Events during 

Long-Term E.X.T.E.N.Ded Treatment with Eltrombopag in Adult 

Patients with Chronic Immune Thrombocytopenia (ITP) 

Annual Meeting Program Information 

Saturday, December 3, 2016, 5:30 PM-7:30 PM 

Hall GH (San Diego Convention Center) 

Category: Disorders of Platelet Number or Function 

Program: Oral and Poster Abstracts 

Type: Poster 

Session: 311. Disorders of Platelet Number or Function: Poster I 

Mansoor N. Saleh1, James B Bussel, MD2, Raymond SM Wong3*, Balkis Meddeb4*, Abdulgabar Salama5*, Ali 

El-Ali6*, Erhard Quebe-Fehling, PhD7* and Abderrahim Khelif8* 
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• 19 (6.3%) patients experienced a total of 23 TEEs. 
 

• Most events occurred in the first year , and none after year 4.  
 

• TEEs included deep vein thrombosis (n=6), cerebral infarction (stroke) [n=3], 
myocardial infarction (n=4), transient ischemic attack (n=2), others (n=8, 1 
occurrence of each).  
 

• A clear association with elevated platelet counts was not observed.  
 

• Platelets >200x109/L at the time of the TEE were recorded in 8/19 patients; 6/19 
experienced the TEE at or shortly after achieving their maximum platelet count. 
In total, 10 patients discontinued because of TEEs. 
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• Epidemiologic evidence and data from cohort studies suggest that ITP 
patients may be at increased risk  of venous and arterial thromboembolic 
events. 
 

• However, evidence from population-based studies could be hampered by 
some weakness, such as lack of standardization and validation in the 
definition of ITP, few data, if any, about phase of the disease, platelet count at 
events, and about ongoing specific therapy, lack of information about  ITP 
out-patients outcome. 
 

• Cohort studies are often mono-centric, with a sample size not adequate to 
obtain robust  rate estimations. Diz-Kukcukkaya RD et al; Blood 2001 

Aledort L et al; Am J Hematol 2004 

Kojouri K et al; Blood 2004 

McMillan R et al; Blood 2004 

Vianelli N et al;  Haematologica 2005 

Pierrot-Deseilligny Despujol C et al; Br J Haematol 2008 

Sarpatwari A et al; Haematologica et al 2010 

Gernsheimer TB et al; JTH 2010 

Thomsen RV et al, JTH 2010 

Severinsen MT et al, Br J Haematol 2010 

Zoller B et al; Lancet 2011 

Norgaard M et al; B J haematol 2012 

Kuter DJ et al, Br J Haematol 2013 

Saleh MN et al, Blood 2013 

Boyle  S et al, Blood  2013 
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• Data from 7 GIMEMA Centres was collected 
 

 
• The original cohort consisted of 1.001 patients:  
 15 individual were excluded by the coordinating centre 
 because platelet count > 100 x 109/L at diagnosis (10) 
 or absence of any specific treatment for ITP during the 
 follow-up (5) 

 
 
• 986 patients were included for the final evaluation, with a 3.888 

patient-years observation time 
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Unprovoked Surgery in the preceding 
month 

Total 

N (%) N (%) N (%) 

Acute myocardial infarction 13 (30.2) 1 (2.3) 14 (32.6) 

Stroke/TIA 8 (18.6) - 8 (18.6) 

Peripheral artery thrombosis 6 (13.9) - 6(13.9) 

Deep Vein thrombosis 10 (23.3) - 10 (23.6) 

Pulmonary Embolism 1 (2.3) 2 (4.7) 3 (6.9) 

Superficial vein thrombosis 1 (2.3) 1 (2.3) 2 (4.7) 

Total 39 (90) 4 (10) 43 (100) 
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Age (years) All events Venous events Arterial events 

  <40 years 0.23 (0.07-0.73) 0.15 (0.03-0.63) 0.07 (0.01-0.56) 

  40-60 0.66 (0.33-1.33) 0.33 (0.12-0.88) 0.24 (0.08-0.76) 

  >60 years 2.40 (1.68-3.41) 0.53 (0.25-1.12) 1.76 (1.17-2.65) 

All ages 1.11 (0.82-1.51) 0.34 (0.19 – 0.59) 0.71 (0.48-1.04) 

Incidence of thromboembolic complications (per 100 pt/years) 
 in the studied cohort.  

Values within brackets are 95% CI of the estimate  
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Cox regression estimates of Hazard Ratios (and 95% CI) for 
the considered risk factors (986 patients) 

 

 

 

 

 

Risk factor 
Hazard Ratio (95% CI) 

All events (N. 43*) VTE Arterial 

Age       

  <40 years      (32.6%) 1 1 1 

  40-60 years   (29.0%) 1.7 (0.4 - 6.8) 1.4 (0.2 - 8.2) 2.1 (0.2 - 21.2) 

  >60 years      (38.4%) 5.8 (1.6 - 21.1) 2.7 (0.5 - 16.2) 12.0 (1.5 – 98.5) 

Number of risk factors 

present at diagnosis 

      

  No risk factors 1 1 1 

  One 1.6 (0.7 - 3.9) 1.8 (0.5 - 7.0) 1.6 (0.5 - 5.0) 

  Two 1.9 (0.7 - 5.3) 0.8 (0.1 - 8.8) 2.6 (0.7 – 8.9) 

  Three or more 13.7 (4.5 - 41.1) 11.8 (2.0 - 70.7) 14.9 (3.6 - 60.6) 

Prednisone use (vs. no 

prednisone use) 

3.3 (1.0 - 11.0) 2.2 (0.5 - 10.4) 5.3 (0.9 - 40.6) 

Splenectomy (vs. no 

splenectomy) 

3.5 (1.6 - 7.6) 4.1 (1.1 - 15.7) 3.2 (1.2 - 8.6) 

* 11 splenectomized 
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Probability of thrombotic events  

• Annualized thrombotic risk 2.9% (CI 1.6 – 5.4) - 1.1% venous, 1.9% arterial  
constant over time 

• After 5 yrs FU, not adjusted incidence: venous 6.6%, arterial 10.2% 

• Risk ratio in keeping with Boyle et al, 2013 and Thomsen et al, 2010 (RR 3) 

0.00

0.05

0.10

0.15

0.20

0.30

0.40

0.50

T
h
ro

m
b
o
s
is

-f
re

e
 s

u
rv

iv
a
l,
 %

0 30 60 90 120
Months from splenectomy or diagnosis

Splenectomy:

No

Yes

All events (unadjusted KM)Age and sex adjusted  



Terzo Meeting di Ematologia non Oncologica |  Firenze 26 – 27 gennaio 2017   | 



Terzo Meeting di Ematologia non Oncologica |  Firenze 26 – 27 gennaio 2017   | 



Terzo Meeting di Ematologia non Oncologica |  Firenze 26 – 27 gennaio 2017   | 



Terzo Meeting di Ematologia non Oncologica |  Firenze 26 – 27 gennaio 2017   | 



Terzo Meeting di Ematologia non Oncologica |  Firenze 26 – 27 gennaio 2017   | 



Terzo Meeting di Ematologia non Oncologica |  Firenze 26 – 27 gennaio 2017   | 



Terzo Meeting di Ematologia non Oncologica |  Firenze 26 – 27 gennaio 2017   | 

Conclusions 
           Rodeghiero F; EJH, 2013 

• Severe, even life-threatening or fatal, bleeding – although rare – remains the major risk in ITP (1-
2% with available treatments) 

• It is unclear at the moment if the recent awareness of a minimal increased risk of thrombosis in 
ITP, possibly aggravated by the exposure to TPO-ra or splenectomy, should mandate a change in 
the management algorithm 

• Certainly, the focus of treatment should be aimed at minimizing thrombotic risk by reserving 
pharmacological or surgical treatment to patients at high risk of bleeding 

• The main outcome of future studies should be more focused on bleeding control than on platelet 
count increase 

• Stratification of patients according to their bleeding and thrombotic risk would require ad hoc 
prospective studies 

• In the meantime, personalization of treatment by expert clinicians remains of paramount 
importance 
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Studied population 42 chronic ITP patients and 35 healthy subjects 

Methods 

1. Platelet activation Flow analysis of: 
• activated conformation of fibrinogen  receptor 
• P-selectin exposure 

2. Plasma  procoagulant  
activities 
 

Determination of microparticle 

3. Kinetics of clot formation Rotational thromboelastometry 
 

4. Thrombin generation Calibrated automated thrombogram 

5. Coagulation and fibrinolysys  Protein assay 
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Platelet activation 

Platelet from ITP had a defect in their ability to be activated 
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Plasma procoagulant activites 

Microparticel – associated procoagulant capacity was higher 
in ITP than in controls 
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Kinetics of clot formation 

Deferral in clot formation and a higher resistance to 
fibrinolysis 
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Thrombin generation 

Plasma from ITP patients had a procoagulant profile 
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Clotting and fibrinolysis factors 

Normal levels of fibrinogen and clotting factors 

Increase level of PAI-1 
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ITP patients presented a procoagulant profile due to: 
 
 Increase amount of MP 
 Increase resistance to activated Protein C 
 Formation of a clot more resistant to fibrinolysis 

 
 

Several pathogenesis: 
 
 Increase platelet apoptosis 
 Auto-antibodies activities 
 Endothelial damage 
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Abstract 164 A Platelet Count <50 x109 Was Not Associated with 

Increased Rates of Major Bleeding Among Anticoagulated Patients 

Annual Meeting Program Information 

Saturday, December 3, 2016: 2:15 PM 

Room 29 (San Diego Convention Center) 

Category: Disorders of Platelet Number or Function 

Program: Oral and Poster Abstracts 

Type: Oral 

Session: 311. Disorders of Platelet Number or Function: ITP II: Clinical and Biologic 

Bethany T Samuelson, MD1, Roland B. Walter, MD, PHD2, Terry Gernsheimer, MD3 and David A Garcia, 

MD4 

1Department of Medicine, Division of Hematology, University of Washington, Seattle, WA 

2Clinical Research Division, Fred Hutchinson Cancer Research Center, Seattle, WA 

3Department of Medicine, Hematology, University of Washington, Seattle, WA 

4University of Washington, Seattle, WA 
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Retrospective chart review of cases of venous thrombosis, diagnosed 
between January 1, 2009 and December 31, 2014, during which the 
patient also experienced a ≥5-day period of moderate to severe 
(platelets <50x109/L) treatment-related thrombocytopenia within 30 
days of diagnosis.   
 
Inclusion criteria were:  age ≥ 18 years old, new diagnosis of acute VTE 
and ≥ 5 days of treatment-related thrombocytopenia (platelet count < 
50x109/L in the absence of transfusions) while undergoing HSCT for a 
hematologic malignancy or other curative-intent therapy for acute 
leukemia within 30 days of VTE diagnosis.  
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In the absence of evidence to guide management, the majority of providers maintain 
a platelet transfusion threshold of ≥ 50x109/L for patients undergoing anticoagulation 
during periods of treatment-related thrombocytopenia.  
 
While patients who experienced a platelet count below this goal for > 5 days had 
higher rates of minor (Grade 2) bleeding, increased rates of clinically significant (Grade 
3/4 bleeding) were not observed.   
 
Patients experienced a number of negative effects potentially related to transfusions, 
including transfusion reactions and volume overload and, in some cases, early 
discontinuation of anticoagulation due to difficulty adhering to the stated platelet 
goal.  
 
Need for future trials designed to identify the optimal platelet transfusion threshold 
for patients who require anticoagulation. 


