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Mark Skinner, WFH President, Jan 2006:

“Today, both plasma-derived and recombinant 
products enjoy a robust record of safety.”

„We need a better understanding of the risk 
for and incidence of inhibitor development.“

„Historically, we have primarily considered
pathogen risks such as HIV, hepatitis,
and variant Creutzfeldt-Jakob disease (vCJD).

In the future, we must define risk more 
broadly. The risk of developing an inhibitor,
a problem faced by 20-30 per cent of patients 
with severe hemophilia A, and the risk of an
unstable or inadequate supply of
treatment products are also of vital
importance.“

Inhibitors remain the greatest 
challenge to haemophilia care today



Severe Haemophilia A in Australia
(ABDR data 2007)

• Product using HA patients = 572
• Hepatitis C (>18 years) = 90%
• HIV = 25% 
• Inhibitor rate 8.5%
• Prophylaxis 31% of adults
• Factor use 128,000IU per year (per person)

• Adults: rVIII = 94.2%
pdVIII only = 3.3%

• Children: rFVIII = 94%
pdFVIII = 2.9%
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1. Population increase
2. Prophylaxis
3. Extended life 

expectancy
4. Surgery

– cardiac; oncology; 
orthopaedic

5. Increased body 
mass (obesity in 
haemophilia)

6. Inhibitor frequency 
(plasma product 
preference ?)

Factors which might lead 
to increased demand for 

FVIII



Rate of inhibitor development pdFVIII vs rFVIII
Wight and Paisley Haemophilia 2003;9:418-435. 

Single pdFVIII concentrates inhibitor rate 0-12% vs 36-38% rFVIII

Ettingshausen et al.

Haemophilia 2006;12:102-6



Treated with single product

No switch

VWF content 0.2-0.4 IU/ 1 IU FVII

Full length recombinant

No difference in RF’s

Blood 2006; 107:46-51.



J Goudemand et al, Blood 2006; 107: 46-51. 

CED’s



316 PUP’s from 14 centres

SHA < 2%

> 50 CED’s

> High VWF product > 0.02 IU 
VWFAg per IU FVIII

Multiple products

Of 135 pdFVIII – 33 low VWF

No assoc between low vs high found

36% of pdFVIII switched to 
recombinant median 5 CED (vs 3%)

Less distinct calendar difference so ? 
Product selection on pt characteristic

Blood 2007; 109: 4693-4697.



Gouw et al. Blood 2007; 109: 4693-4697.



Haemophilia 2007; 13: 149-155.

348 PUP’s with > 50 CED from 
1987-2003 in 8 UK HTC’s

43% initially received pdFVIII

(no switch data)

Long interval between inhibitor 
testing

No product data re VWF content etc

Inhibitors 14% pdFVIII vs 27% rFVIII

(p=0.009) with RR 2.24 (CI 1.24-4.04)

Multivariate analysis RR 1.83 (CI 0.9-3.72)

HR 10% vs 15% (p=0.17)



Summary of inhibitor risk

French CANAL UK

All inhibitors 23% 26% 20%
HR 10% 21% 10%

all inhibitors
pdFVIII RR 1.0 1.0 1.0
rFVIII 2.4 (1.0-5.8) 1.4 (0.9-2.5) 1.8 (0.9-3.7)

high responding
pdFVIII 1.0 1.0
rFVIII 2.6 (0.7-9.6) 1.25 (0.8-2.5)



ITI in Frankfurt 
Data from Dr Kreuz ISTH 2007

88%14/16total

80%8/10Changed to pd FVIII-vWFn=10

29%4/14hp FVIII

100%2/2pd (FVIII-vWF)Patients n=16

Since 1993

91%19/21pd (FVIII-vWF)Patients
[%][n/n]

Success rateComplete ITIType of concentrate

[Kreuz et al.; Haematologica, 2001]

1979-93



Data from Dr Kreuz ISTH 2007
- Haemophilia Centres Bonn and Bremen -

91%72%93%
Success rate
(LR >0,6-5BU)

78%43%86%
Success rate
(HR >5BU)

82%54%87%Overall success rate

Plasma-
derived 

FVIII/VWF 
(n=28)

Recombinant 
FVIII (n=14)

Plasma-
derived 

FVIII/VWF

>1990-7/2001
n=42

<1990
n=51

[Auerswald G, Spranger Th, Brackmann HH; Haematologica, 2003]



Salvage ITI with 
change of high purity FVIII concentrates without VWF 
to FVIII containing VWF* (1993-2001) at Frankfurt HTC

Complete success in 10 of 13 patients

1.4-203.3Time until change of concentrate
(months)

8-28797Maximum inhibitor titre (BU)

5-3617Time until complete success (months)

4-10013Number of EDs until inhibitor (n)
0.1-501.0Age at first ED (years)
rangemedianHigh responders (>5 BU) n=13 



Use of FVIII/VWF 
in inhibitor patients as salvage ITI

8 
(median)

Therapy
duration
[months]

VWF-FVIII 
complex
concentrate

VWF/FVIII
complex 
concentrate

Product

3/4 complete
success

200 IU/kg 
BW

44Gringeri
et al, 
2006

7/8 complete
success
1 partial success

50-230 
IU/kg BW

88Orsini et 
al., 2005

OutcomeTherapy
regimen

HR
[n]

No 
of 
pts
[n]

Author



Use of FVIII/VWF for ITI 
in inhibitor patients with bad prognostic factors* 

7 (mean)
3-22

18 
(median)
4-30

Therapy
duration
[months]

VWF-FVIII 
complex
concentrate

VWF-FVIII 
complex
concentrate

Product

6/7 complete
success

200 
IU/kg 
BW

67Portuguese
experience
2006

7/13 complete
success
5 partial 
success
1 failure / drop 
out

200 
IU/kg 
BW

1313Gringeri et 
al., 2006

OutcomeTherapy
regimen

HR
[n]

No 
of 
pts
[n]

Author

*Delayed onset of ITI of >2y, or Age >6 years, or Inhibitor peak >200 BU,
or Inhibitor titre > 10 BU when ITI started





• NAITR reported a higher success rate with ITI 
using pdFVIII (73%) cf rFVIII (51%)

(DiMichele D, et al. [Abstarct] Blood 2000;96:266a)

• Guidelines from UKHDO, European Consensus 
Panel and International Consensus Panel don’t 
not feel there is adequate evidence to influence 
product choice

• RESIST study : ITI naive patients randomised to 
200U/kg/d of either pdFVIII or rFVIII



The international ObsITI – study programme
Observational study in Immune Tolerance Induction

Title A Survey on the Success Rate of 
Inhibitor Elimination Using Controlled 
(High Dose) Immune Tolerance Induction 
(ITI)

Indication Immune Tolerance Induction (ITI)

Design International open-label, uncontrolled, 
non-interventional, multi-centre 
observational program, 

Principal Investigators: Wolfhart Kreuz, C. Escuriola-Ettingshausen
University Hospital of Frankfurt, Germany

Co-Investigators: Erik Berntorp, Jan Astermark
University Clinics of Malmö, Sweden



• Severe or moderate haemophilia A patients with FVIII-
inhibitors and at least one poor prognostic factor for ITI: 

• age >7y  

• inhibitor >2y after inhibitor diagnosis 

• historical peak inhibitor titre of >200 BU  

• titre >10 BU at start of ITI

• earlier ITI-failure or interruption 

• patients with no concomitant immunosuppressive or 
experimental treatment

Patient inclusion criteria



According to the high-dose (HD) / Bonn protocol:

• High responders with ≥5 BU at start of ITI:
100-150 IU FVIII/kg every 12 hours

• Low responders with < 5 BU at start of ITI:
50-100 IU FVIII/kg per day or every other day

• In case of acute bleeding during ITI: 
90-120 µg FVIIa/kg every 2 hours until the hemorrhagic 
syndrome resolves

Octanate in ObsITI – treatment regimen



Interim results of the ongoing ITI cases
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ITI success milestones:

A=Inhibitor titre <0.6 BU
B=Normalized FVIII recovery
C=Normalized FVIII half-life

• Overall interim ITI-success rate for partial [A+B] or
complete [A+B+C] success is 88.3%.

• 10 of 12 high responders (83%), and 5 of 5 low
responders (100%) show complete [A+B+C] or partial 
[A+B] success.



VWF protects FVIII from 
endocytosis by dendritic cells and 

subsequent presentation to 
immune effectors

Dasgupta S and Lacroix-Desmazes s.      

Blood 2007; 109: 610-612.

1. Dendritic cells take up FVIII (A and B)

2. Causing activation of T cells (C and D)

3. DC uptake is blocked by VWF (40%) 
(A and C)

4. Which also blocks T cell activation (B)

5. And this is dependent upon FVIII:VWF 
binding with no inhibition shown 
using a VWF mutant that doesn’t bind 
FVIII (D)



A1 A2 B C1 C2A3

+/-

VWF VWF

B
BB

glycosalation
mannose

• the DC receptor responsible for FVIII uptake is the macrophage-mannose 
receptor 

• unusually mannose sugars are present on the C1 and variably A1 domains

• VWF light chain binding protects against uptake

• also VWF can block antibodies directed against C1 (and A3) formed by 
previously sensitized B cells acting as APC’s (Suzuki TH 1996)

• but protective effect depends upon affinity of Ab vs VWF



PUP MTP PTP

DC / macrophage B lymphocyte

Dx bleed first Rx inhibitor ITI

Protective 
effect of 
VWF

+++ ++ / -

Protective effect of VWF

Lacroix-Desmazes
ISTH 2007



• T cell and monocyte cytokines are 
inhibited in the presence of pdFVIII

• up regulation of T cell, monocyte
as well as B cell receptors 
(including memory CD40/CD40L) 
was inhibited by pdFVIII cf rFVIII

•The use of pdFVIII, particularly the 
more inhibitory batches, may be 
more suitable than rFVIII for 
tolerance induction protocols.”

[Greg Hodge et al., Haemophilia 2006] 



“This study confirms results from previous studies regarding variation of 
inhibitor reactivity against different concentrates and further shows that VWF-
containing concentrates generate more thrombin than Hemofil M and 
Kogenate Bayer in the presence of FVIII inhibitors.”

The beneficial role of VWF in ITI 
- In vitro observations -

Inhibitor titers needed to inhibit 50% 
throbin generation were lowest for non-

VWF-containing concentrates



Good Risk Factors

Genetic Background
Negative family history
Non-severe haemophilia
Caucasian origin
Missense mutation
IL10 134 negative
TNF alpha A2 negative
CTLA4-318 T positive

Environmental
Early prophylaxis
Absence of danger signals

Type of concentrate:
VWF-stabilized FVIII

Bad Risk Factors

Genetic Background
- Positive family history
- Severe haemophilia
- African origin
- Null mutation
- IL10 134 positive
- TNF alpha A2 positive
- CTLA4-318 T negative

Environmental
- Early event-based treatment
- Intensive treatment
- Continuous infusion
- Danger signals
- Type of concentrate: no VWF

Can we risk profile patients to help guide product choice ?

Concept provided by J Oldenburg



Thanks for your attention


