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Relationship of von Willebrand factor (VWF) level 
to risk of bleeding, thrombosis, & VWF mutations

Importance of Bleeding Scores in the Diagnosis of 

von Willebrand Disease

• 3494: Prevalence and Determinants of 
Bleeding in Severe Von Willebrand Disease 
Type 3: Results of Retro/Prospective Studies in 
a Cohort of Italian Patients - Federici A et al

• 1293: The Power of a Standardized Bleeding 
Score in Diagnosing Pediatric Type 1 Von 
Willebrand Disease- Marcus P et al

Bleeding score >2 is predictive for vWD

clinlabs.path.queensu.ca/.../lillicrap/ri1.htm



3

Final odds of VWD: Combination of Likelihood Ratio 
from bleeding score and VWF:Ag level 

No family investigation was available.

VWF:Ag, IU/dL Bleeding score       
0 1 2 3 4 5 6 6 or more

Less than 20 0.59 3.14 4.50 14.06 17.21 78.98 126.50 629.44

20 to 40 0.15 0.80 1.14 3.57 4.37 20.08 32.16 160.05

40 to 47 0.00 0.01 0.02 0.07 0.08 0.38 0.61 3.06

47 to 60 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.11

60 or more 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

Rodeghiero F. Hematology 2009:127-131 
& J Thromb Haemost. 2006;4:2164–2169

Laboratory Identification and Diagnosis of VWD:
Epigenetic Variables

• Age (VWF activities increase about 0.15 IU/ml for each 10 
yr increase in age)  [Kadir et al, Thromb and Haemost, 1999] 

• Exercise                                              
• Inflammation
• Pregnancy (increase during 3rd trimester)
• Estrogen containing medications (2nd and 3rd generation 

estrogen OCPs may not increase VWF activities)
• Menstruation cycle fluctuation (VWF activities lowest 

during first 3-4 days of menses-intra-individual variability 
up to 40% [Blomback et al, Thromb Haemost, 1992])

• Diurnal variability (VWF activity greater later in day)
• Hypothyroidism

vWF gene sequencing may help in 

diagnosis and treatment of VWD

•3059: Type 3 Von Willebrand Disease: Plasma 
Versus Platelets. Kahr WHA et al 

–Suggests that type 3 VWD can be subcategorized int o type 
0 (no platelet or plasma VWF) and type P (platelet but not 
plasma VWF )

• 541-A Novel VWF A3 Domain Mutation with 
Absent Binding to Type I and Type III Collagen. 

Flood VH et al
Exon 28 mutation associated with normal multimers b ut  
bleeding score >8 and lab compatible with type 1 
features; VWF:CB/VWF:Ag<0.5 
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James, P. D. et al. Blood 2007;109:145-154

Location of Selective Putative Mutations on VWF gene on 
Chromosome 12 for VWD Type I

� Y1584C missense mutation predominates within other type 1 VWD populations (ie, the European 
population); no pathogenic mechanism known, and its contribution to the type 1 VWD phenotype is 
still debated. 

Exon 28 mutations are    
associated with ADAMTS 13 
enhanced proteolysis

Exon 18-20 
mutation are 
associated with 
defects in FVIII 
binding to D’ and 
D3

Unique ELISA-Based Assays for VWF-GPIb 
Interactions and the Impact of Racial 

Differences on VWF Testing
Flood VH et al. Blood 2008; 112: 423 

Traditional RCo based assays reveal racial differences 
with African Americans demonstrating significantly lower 
activity levels compared to Caucasians

vWF:1b, vWF:Ag, vWF ELISA and collagen binding 
assays do not reveal these racial differences

Racial predisposition to genetic mutations at site of vWF 
interaction with ristocetin should be considered so as to 
prevent over diagnosis of VWD in African Americans
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Platelet count responses among patients with ITP 
given H. pylori eradication therapy  (Haematologica. 2009; 94: 850)

H. pylori infection Status                                        
Response   positive    negative    p-value   Odds Ratio (95% CI)

Over all          109/205           5/77 <0.001           24.0 
(n=11)            (53.2%)      (6.5%)                          (7.1,125.1) 

Complete       41/105            4/43 0.012              5.7

(n=6)             (38.7%) (9.3%)                           (1.4, 30.1)

Partial            14/106            1/43 0.071              21.0

(n=6)             (13.2%) (2.1%)                           (0.9, 588)

Three studies (1Canadian/2 Japanese):+effect of tx in infected vs uninfected  [(75%) 
vs.(17%); (62%) vs. 0%; and (44%) vs.(0%)].                                                                         
American study:  No significant difference between groups [(6.7%) vs. (0%)]
Mean response time = 2.7 wks (range 1–6); Mean duration =19.9 mos (range 7–60) 

Cines, D. B. Blood 2007;110:3818-3819

Evolution of Antiplatelet Antibodies After H. 
Pylori Infection

Distribution of ''triple-positive strains'' in pati ents 
with ITP and control patients

Emilia G et al.  Blood 2007 110: 3833-3841 

Concomitant expression of cagA, vacAs1, and iceA genes in H. pylori strains

Patients with ITP, no. (%) 7/10 (70)

Control patients, no. (%) 4/19 (22)

P .015

Severity and duration of ITP did not influence outcome, but many pts platelet 
responses may have been maintained with prednisone

Relatively few patients with severe disease were studied

Cross-reactivity between PAIgG and H. pylori CagA protein suggests molecular 
mimicry by CagA may be critical to pathogenesis of a subset of cITP patients

Responses (including to proton-pump inhibitors as sole treatment modality) begin 
within 1-3 wks post start of antibx, pre AB synthesis by plasma cells is affected 

Has the time come to screen all with ITP and mild � platelets for H pylori at dx? 

Should anti-H. pylori tx precede ITP-directed therapies in infected individuals? 
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Thrombopoietin: Mechanism of Action
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Abs 681-Long-Term Efficacy and Safety of Romiplosti m 
for the Treatment of Patients with Chronic Immune 

Thrombocytopenia (ITP): 5-Year Update From An Open-
Label Extension Study ( Bussel JB et al)

• 291 adults treated with romiplostim for median 
48 wks
– 63% female; 33% post splenectomy; Median time 

from dx=4.9 yrs

• 75% on home tx; Median weekly dose -4mcg/Kg
• 94% had platelets >50K; >50% with > 50K on 

95% of visits
• After the first week, median platelet counts 

remained within the target range (50 to 200K)
• 78% discontinued or reduce steroids by >25%

Abs 681-Long-Term Efficacy and Safety of Romiplosti m 
for the Treatment of Patients with Chronic Immune 

Thrombocytopenia (ITP): 5-Year Update From An Open-
Label Extension Study ( Bussel JB et al)

• Adverse events were reported in 92%:
– Headache (32%); nasopharyngitis (30%); contusion 

and fatigue (each 28%)
– The frequency of adverse events did not increase 

with time on study (Table). 
– Thrombotic events: 6%; no increased frequency over 

time
– Bone marrow reticulin present/increased in 9 pts 

without progression to fibrosis
– 2 pts with neutralizing Abs to AMG-531; absent p D/C 

drug; no cross-reactive Abs to TPO
– 13 deaths; 2 possibly related to AMG531 (unstable 

angina, AMI) 
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Abs 682-Long-Term Treatment of Chronic Immune 
Thrombocytopenic Purpura with Oral Eltrombopag: 

Results From the EXTEND Study    (Saleh, MN et al)

Adverse events in 248 patients (83%) while on therapy: Headache (23%), URI 
(17%), nasopharyngitis (17%), fatigue (13%), arthralgia (12%), and diarrhea (11%)

5 deaths were reported: 2 on tx; 3 >30 days posttx 

8% with significantly elevated LFTs; No fibrosis 

4% had 16 TEEs; Platelets with TEEs ranged from 14,000–407,000/µL

Possible Adverse Effects of 
Thrombopoietin Stimulating Agents 

and Growth Factors

Practical Issues Pertinent to TPO-Mimetics

• Romiplostin:  pre or post splenectomy ?
– Overall Platelet Response rate- 88% in non-

splenectomized vs 79% in splenectomized; 10% CR 

• Do TPO-mimetics replace splenectomy?
– 80% response rate with splenectomy with >60% with 

sustained (>5 yr) response not requiring any therapy; 
– Platelet response (>50K/� L)

• Eltrombopag: 70% on 50 mg/d; 81% on 75 mg/d
• Romiplostim: 88% in non-splenectomized 

• What is the role of Rituximab in ITP in the era of 
TPO-mimetics?
– 60% overall response rate; 40% CR
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2414-Hydroxychloroquine for the Treatment of 
Immune Thrombocytopenia Associated with 

Antinuclear Antibody in Patients Refractory to 

First-Line treatments. Chabrol et al

• 40 pts retrospectively studied-ANA+ (>1:160) ITP
• Median HCQ dose: 200 mg bid (200 to 600 mg/d)
• Median time from ITP dx to HCQ administration:                                

4 months (range: 1-120)
• Median duration of HCQ treatment: 5 years (range: 0.4 

to 12 yrs); administered with other meds like 
corticosteroids, after multiple other agents failed

• Overall response: 60% (24/40) with 18 CR and 6 PR
• Response higher in SLE ANA+: 83% vs 50% for 

ANA+/SLE- (p<0.05)

Romiplostin in MDS (IPS intermediate 1): 
Is this ready for prime time? 

(Kantarjian et al. JCO 2010;28:437)

– Of 44 patients, 46% with durable platelet 
response 

– Incidence of bleeding events and platelet 
transfusions was less common among 
patients who achieved a durable platelet 
response than those who did not (4.3 v 39.3 
per 100 patient-weeks)

– 98% reported one or more adverse events 
– 5% progressed to AML during the study 
– No neutralizing antibodies to either 

romiplostim or endogenous TPO 

What’s new in PNH?

Risitano AM, Notaro R, Marando L et al.  Complement 
fraction 3 binding on erythrocytes as additional 
mechanism of disease in PNH patients treated with 
eculizumab. Blood. 2009;113:4094-100. 

Normal RBCs protected from hemolysis by 
CD 55/59-GPI-anchored regulatory 
complement proteins; deficiency allows MAC 
to form pores in RBC membrane and 
facilitates hemolysis.  Study shows that PNH 
treatment also predicated on % C3 (Coombs 
+) cells which remain post eculizumab

CD55=brown circles;                        
CD59 = gold circles

MACs
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Weitz, 2007

Sayonara INR?
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Approved in Canada and Europe for VTE prophylaxis in TKR/THR

Cumulative Risk of Recurrent VTE or Related Death during 6 Months of 
Treatment among Patients Randomly Assigned to Dabigatran or Warfarin. 

Parity in efficacy between oral anti-IIa 
anticoagulant Dabigatran and Warfarin 

Re-cover VTE study. N Engl J Med. 2009;361:2342-52 
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Comparative safety between oral anti-Xa anticoagulant 
Dabigatran and Warfarin (Schulman S et al)

Cumulative Risks of a First Event of Major Bleeding and of Any Bleeding among 
Patients Randomly Assigned to Dabigatran or Warfarin

Re-cover VTE study. N Engl J Med. 2009;361:2342-52
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