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Inhibitors in Haemophilia

 Greater risk of joint bleeding episodes
 Risk of developing arthropathy
 Reduced QOL
 Physical disability
 Mortality
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Inhibitors in Haemophilia

 Mortality

 2 fold increase in haemorrhagic related death 1977 –
1992 

 Normalisation of mortality rate 1993 – 1999 with more 
widespread availability of effective bypassing agents

Darby Haemophilia 2004



Management of patients with inhibitors

 1. Management of bleeding episodes

 2. Eradication of inhibitors

 3. Prevention of joint bleeds (prophylaxis)



Management of bleeding episodes

 Use of factor VIII / factor IX ineffective
 Treatment of high titre inhibitors require 

bypassing treatment

 Activated prothrombin complex concentrates 

 Recombinant factor VIIa

 Porcine FVIII (not available)



aPCCs FEIBA 

 Available since 1970s

 Plasma derived product

 Exact mechanism of 
action not known
 Activate platelets
 Contains levels of FIXa
 Induce tissue factor
 Contains “protected 

FVIII”

Lundblad Thromb Haemostat 1998

Vermylen BJH 1978

Teitel Thromb Haemostat 1988



Effectiveness FEIBA

 Open label studies

 87% response rates in 120 bleeding episodes

 78% response rate in 150 bleeding episodes

Krantowitz Clin Ther 1987

Sjamsoedin NEJM 1981



FEIBA Dose

 Dose based on “Factor VIII bypassing activity”

 Typically need to give no more regularly than 6 –
12 hourly (50 - 100 units per/kg)



FEIBA safety

 Plasma product so potential for transmission of 
viral infection but this risk is negligible 

 Thrombogenicity a problem shortly after 
discovery but true incidence not known



rFVIIa (NovoVII)

 Available from the mid 
1990s

 Recombinant product
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Effectiveness NovoVII

 International open label studies 
 85% effective in 149 serious bleeds
 82% for 92 episodes in surgical prophylaxis

 US based open label of home infusions
 92% effective in 614 bleeding episodes

Bech Blood 1994

Key Blood Coag Fibrinol 1998



rFVIIa Dosing

 Standard dosing 90 mcg / kg 2 hourly for three 
doses

 Recent randomised, cross over, double blind 
study examining effect of single dose (270mcg) 
versus standard dosing



Kavalki Blood Coag Fibrinolysis 2006
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Comparison studies



Meta-analysis

 Ability to pool results to compare the reported 
efficacy of NovoVII and FEIBA in treating joint 
bleeds in patients with inhibitors

 Using Bayesian meta-regression model
 17 studies pooled involving over 2000 joint 

bleeds

Treur Haemophilia 2009
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Meta-analysis

 Typical treatment of NovoVII @ 90mcg / kg 
every 3 hours if needed will result in cumulative 
joint bleed resolution of 66% 88% and 95% after 
12, 24 and 36 hours respectively

 Typical treatment of FEIBA @ 75IU / kg repeated 
every 12 hours if needed will result in cumulative 
joint bleeding  resolution of 39%, 62% and 76%
after 12, 24 and 36 hours respectively 



Immunetolerance

 Remains the cornerstone of effective treatment 
for patients with inhibitors

 Rationale for ITT involves understanding 
pathogenesis of development of inhibitors





Immunetolerance

 Create “tolerance to the immune system” by high dose 
antigen exposure (producing anergy) +/- immune 
modulation
 A number of different protocols employing different dosing 

schedules, different “antigen” (i.e recombinant versus plasma 
derived) and different immune modulation (including 
extracoroporeal removal of inhibitor, steroids, etc.)

 Invasive & expensive
 Predominantly a pediatric phenomenon

 The role of using plasma derived versus recombinant factor 
VIII for ITT remains unresolved



Immunetolerance

Protocol Therapeutic regimen

Bonn Daily factor exposure at high doses (100 U/kg/day)

Kasper     FVIII - 50 U/kg OD & oral prednisone

Dutch             FVIII - 25 U/kg BID X 1-2 wks than 25 U/kg 3 X/wk

Gruppo FVIII - 100 U/kg/wk   IVIG, cyclophosphamide, 
prednisone

Malmo Extracorporeal immune absorption to <10 BU using 
protein gel columns (high avidity for IgG)

FVIII - 50-200 U/kg q8-12h 
+ IVIG 
+cyclophosphamide



Immunetolerance

 ITT Registries

 North American Immune Tolerance Registry (NAITR)

 International Immune Tolerance Registry (IITR)

 German Immune Tolerance Registry (GITR)

 Spanish Registry (SR)



Immunetolerance registries

68.4% (53.6 –
83.2)

38SR

69.2% (61.3 –
77.2)

130NAITR

25% 48.7% (42.6 –
52.7)

263 IITR

16%78.6% (71.4 –
85.7)

126GITR

Reported failure 
rate

Success rate 
(95% CI)

Number of 
patients



Predictors of Successful ITI

 Low pre-ITT inhibitor titre 
 (<10BU compared favourably with >10BU in IITR and 

NAITR)

 Low peak inhibitor titre
 (Less significant variable)

 Dose FVIII controversial 

Mariani Vox Sang 1997

Di Michelle Thromb Haem 2000



Immunetolerance and 
Immunemodulation
 Useful in patients with high risk inhibitors
 Modulating the immune system may have impact on 

improving success in patients

 Mabthera (monoclonal antiCD20 antibody) has 
demonstrated some effect in high risk inhibitor patients
 Reporting bias
 Potential side effects

 Important for patients with haemophilia B and inhibitors(?)



International Immune Tolerance Study

 Opened for recruitment late in 2002.

 Compares the efficacy, morbidity and cost effectiveness of 
low (50 units per kilogram three times per week) versus 
high-dose (200 units per kilogram daily) immune tolerance 
in good-risk patients.

 These patients have severe haemophilia A, an inhibitor for 
12 months or less and a historical peak inhibitor titre of > 
5BU but < 200 units.

 133 patients recruited 

R6
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R6 Look at the recent update on ITT for RCH
RCH, 3/10/2009



Tolerisation Advisory Committee 
(TAC)

 Sub-committee of AHCDO
 To provide clinical advice on cases of immune tolerisation for 

clinicians managing patients with haemophilia and inhibitors in 
Australia 

 To monitor the ongoing progress of cases of patients with 
haemophilia and inhibitors within Australia

 To liaise with the supplying agencies (NBA) regarding upcoming 
cases immune tolerisation cases

 Encourage cases of immune tolerance to be included in clinical 
trials

 Telephone conferences will be held between members of the 
TAC every month and arranged by the Chair of the TAC with 
assistance from the Project Officer AHCDO.



Prophylaxis in patients with inhibitors

 A number of studies have highlighted the 
success of prophylaxis in preventing joint 
disease in patients with haemophilia (without 
inhibitors)

 Prophylaxis protects against intracranial 
hemorrhage, improves academic performance 
and improves QOL

MancoJonhson NEJM 2007

Aledort J Intern Med 1994

Shapiro Pediatrics 2001

Antunes Haemophilia 2003



Prophylaxis in patients with inhibitors

 Emerging studies have demonstrated effect of 
prophylaxis in patients with inhibitors

Leissinger Haemophilia 2007

Konkle J Thromb Haemostat 2007



Prophylaxis in inhibitors - FEIBA

 Retrospective chart audit of 5 patients

 Patients receiving treatment for > 6 months

 Patients received 50 – 75 units three times per 
week (one patient received 100 units daily)

 Assessment of number of bleeding episodes

Leissinger Haemophilia 2007
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Prophylaxis in inhibitors – Novo VII

 Randomised, prospective trial NovoVII
prophylaxis in patients with inhibitors

 Two treatment arms; 90mcg / kg daily versus 
270 mcg / daily for three months

 Assessment of bleeding frequency and 
assessment of hospital admissions / days from 
work or school 

Konkle J Thrombo Haemostat 2007





Summary

 Presence of inhibitor associated with significant morbidity

 Treatment is effective and emerging data is available to 
assist in the most effective management of bleeding 
episodes in these patients

 Immunetolerance is the preferred therapy and 
centralisation of data collection will assist in obtaining 
optimal management in these patients

 Prophylaxis for patients with inhibitors appears to reduce 
frequency of bleeding and lead to improved quality of life




