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Inhibitor data collection systems 
National registries 
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EUCERD core recommendations on RD 
registration and data collection 

•  A	pa7ent	registry	is	an	organised	system	that	uses	
observa7onal	study	methods	

•  	to	collect	uniform	data	(clinical	and	other)	
•  	to	evaluate	specified	outcomes	for	a	popula7on	defined	by	a	
par7cular	disease,	condi7on,	or	exposure,		

•  and	serves	one	or	more	predetermined	scien7fic,	
clinical,	or	policy	purposes.	

•  Condi7ons:	interoperability,	speed	up	knowledge	and	
clinical	research,	support	public	health,	adhesion	to	
good	prac7ce	guidelines,	serve	regulatory	purposes,	
should	be	sustainable	for	the	foreseeable	7mespan	of	
the	registries’	u7lity		

EUCERD: European Union Committee of Experts on Rare Diseases 
EUCERD core recommendations on rare disease patient registration and data collection, 5 June 2013 
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• Some	examples:	
• UK	
• Canada	
•  France	

UK National Haemophilia data base 

•  Created	in	1968	
•  Nomina7ve	
•  Data	are	collected	by	all	
haemophilia	centres	

•  Par7ally	public	funding	
•  Data	collec7on:	diagnosis,	
genotype,	family	history,	
treatments,	adverse	
events,	mortality…	

•  Inhibitor	risk-factors	
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• Created	in	1988	by	the	canadian	hemophilia	Clinic	
Directors	Group		

• Anonymous	
• Data	collected:	diagnosis,	clinic,	province,	date	of	
birth,	HIV	and	HCV	status	(un7l	2007),	treatments	

H O M E

D A T A  S U M M A R I E S

O P E R A T I N G  G U I D E L I N E S

P U B L I C A T I O N S

H I S T O R Y

C O N T A C T  U S

L I N K S

H I S T O R Y

The Canadian Hemophilia Registry was formed in 1988 by the Canadian
Hemophilia Clinic Directors Group to enumerate the number of
individuals with hemophilia A and B. The registry continues under the
successor organization, the Association of Hemophilia Clinic Directors
of Canada. It facilitates a number of the organization's research and
administrative objectives.

The registry has been anonymous from the outset. No names are used.
Clinic directors provide selected information to the registry, and
individuals are identified by a combination of specific factor deficiency,
date of birth and an Extra Identifier, the latter consisting of four letters
derived from the person's name. Neither Social Insurance numbers nor
Health Card Numbers are used, the latter because they change if
individuals move to different provinces.

The basic data that are collected on each individual are: Factor
deficiency, severity (mild, moderate or severe in the case of
hemophilia), type (in the case of von Willebrand disease), clinic,
province, date of birth, HIV and HCV sero-status, and Extra Identifier.
Individuals are assigned a 'CHR number' which the individual retains for
life. This CHR number is used to retain anonymity of blood samples and
data collection forms used in research, and to accompany blood
product utilization data that is exported electronically from the
CHARMS' data program in each clinic.

Publications of the registry are listed elsewhere on this website.

The registry was expanded in 2003 to accommodate a 'von Willebrand'
registry, and in 2004 statistics from the Rare Inherited Bleeding
Disorders Registry were incorporated.

In 2007 the collection of data relating to HIV and HCV status was
discontinued.

(1) The Canadian Hemophilia Assessment and Resource Management System is a

database software program that is installed in all Canadian hemophilia clinics. For a

The history of French registries 
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National Survey of Haemophilia 

• Created	in	1994	
•  	at	the	request	of	the	Ministry	of	Health	to	improve	the	
therapeu7c	monitoring	of	pa7ents	with	haemophilia	

•  A	safety	guarantee	given	to	the	pa7ents	in	the	context	of	the	
drama7c	story	of	HIV	and	HCV		transmission	by	the	blood	
products	

•  Limited	to	haemophilia,	poor	aherence,	too	costly…..	
•  Totally	revised	in	2000	ad	replaced	in	2003	by	another	project:	
FranceCoag	Network	

FranceCoag network 

•  Is	a	na#onal	registry	of	familial	haemorrhagic	
diseases	(except	platelet	disorders)		

•  Anonymous	
•  Observa#onal	study	
•  An	open	cohort	(constantly	evolving)	
•  Set	up	in	2003	(INSERM)	and	coordinated	by	the	
InVS	(Public	health	surveillance	ins7tute)	since	
2004.	

•  Exclusively	public	funded	(approximately									
400	000	€	/year)	

h"p://www.francecoag.org	
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4 Main Objectives for FranceCoag 

" Knowledge	of	the	popula#on	
"  Sanitary	surveillance		
"  Knowledge	on	the	risk	factors	for	inhibitor	
development	in	children	with	severe	haemophilia		

"  Assessment	of	the	feasibility,	adherence	and	
impact	of	standardized	prophylaxis	regimens.		

http://www.francecoag.org 

On going progression of the Cohort 
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Global results  
19th June 2015 

9 183 patients included 
 

36 centres 
 
 

60 037 person year cohort 
 
 

8 732 patients currently followed 
314 died 

137 lost of FU 
 
 
 
 

Currently followed population 

Organisation 
•  A	permanent	structure	(CC)	based	in	InVs	

•  	(3	persons,	2	full	7me)		

•  A	Steering	Commifee	
•  	(5	mee7ngs	a	year)		

•  A	working	group	on	inhibitors	
•  Clinicians,	sta7s7cians,	gene7cian,	Inserm*	
•  Valida7on	of	any	case	of	new	inhibitor	
•  Discussion	about	the	results	of	analysis	
•  3-4	mee7ngs	per	year	

•  On	site	monitoring	by	3	dedicated	clinical	research	assistants	
based	in	3	centres	(Lille,	Marseille,	Paris)	and	traveling	in	every	
par7cipa7ng	centre.	

*INSERM	and	UPMC	Univ	Paris	06	(UMR_S	1136):		T	Calvez,		D	Costagliola	
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The inhibitor risk in Haemophilia A 
u Inhibitors	:	the	most	serious	and	challenging	
complica7ons	of	replacement	therapy	
especially	in	PUPs	

u Development	of	inhibitor	is	a	mul7factorial	
event	involving	several	risk	cofactors	that	act	
simultaneously	

u «	PUPs	studies	have	been	invaluable	in	
determining	inhibitor	risk	factors	»	and	this	
explains	the	importance	of	PUPs	cohorts	

Carcao	M	et	al.	Haemophilia	2015	

PUPs cohorts: some examples 
•  The	RODIN	cohort	
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original article

Factor VIII Products and Inhibitor 
Development in Severe Hemophilia A

Samantha C. Gouw, M.D., Ph.D., Johanna G. van der Bom, M.D., Ph.D.,  
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The authors’ affiliations are listed in the 
Appendix. Address reprint requests to 
Dr. van den Berg at the University Medi-
cal Center Utrecht, Julius Center for 
Health Sciences and Primary Care, Rm. 
No. Stratenum 5.125, P.O. Box 85500, 
3508 GA Utrecht, the Netherlands, or at 
h.m.vandeberg@umcutrecht.nl.

* Investigators in the European Pediatric 
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minants of Inhibitor Development  
(RODIN) study group are listed in the 
Supplementary Appendix, available at 
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A bs tr ac t

Background
For previously untreated children with severe hemophilia A, it is unclear whether 
the type of factor VIII product administered and switching among products are as-
sociated with the development of clinically relevant inhibitory antibodies (inhibitor 
development).

Methods
We evaluated 574 consecutive patients with severe hemophilia A (factor VIII activity, 
<0.01 IU per milliliter) who were born between 2000 and 2010 and collected data on 
all clotting-factor administration for up to 75 exposure days. The primary outcome 
was inhibitor development, which was defined as at least two positive inhibitor tests 
with decreased in vivo recovery of factor VIII levels.

Results
Inhibitory antibodies developed in 177 of the 574 children (cumulative incidence, 
32.4%); 116 patients had a high-titer inhibitory antibody, defined as a peak titer of at 
least 5 Bethesda units per milliliter (cumulative incidence, 22.4%). Plasma-derived 
products conferred a risk of inhibitor development that was similar to the risk with 
recombinant products (adjusted hazard ratio as compared with recombinant prod-
ucts, 0.96; 95% confidence interval [CI], 0.62 to 1.49). As compared with third-
generation full-length recombinant products (derived from the full-length comple-
mentary DNA sequence of human factor VIII), second-generation full-length prod-
ucts were associated with an increased risk of inhibitor development (adjusted 
hazard ratio, 1.60; 95% CI, 1.08 to 2.37). The content of von Willebrand factor in 
the products and switching among products were not associated with the risk of 
inhibitor development.

Conclusions
Recombinant and plasma-derived factor VIII products conferred similar risks of 
inhibitor development, and the content of von Willebrand factor in the products 
and switching among products were not associated with the risk of inhibitor devel-
opment. Second-generation full-length recombinant products were associated with 
an increased risk, as compared with third-generation products. (Funded by Bayer 
Healthcare and Baxter BioScience.)
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CLINICAL TRIALS AND OBSERVATIONS

Factor VIII brand and the incidence of factor VIII inhibitors in
previously untreated UK children with severe hemophilia A, 2000-2011
Peter W. Collins,1 Benedict P. Palmer,2 Elizabeth A. Chalmers,3 Daniel P. Hart,4 Ri Liesner,5 Savita Rangarajan,6

Katherine Talks,7 Michael Williams,8 and Charles R. M. Hay,9 on behalf of the UK Haemophilia Centre Doctors’ Organization
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Royal London Hospital, Barts and the London School of Medicine and Dentistry, Queen Mary University of London, United Kingdom; 5The Haemophilia

Centre, Great Ormond Street Hospital for Children National Health Service Foundation Trust, London, United Kingdom; 6The Centre for Haemostasis and

Thrombosis, Guys and St. Thomas’s Hospital, London and the Haemophilia, Haemostasis and Thrombosis Centre, Hampshire Hospitals National Health

Service Foundation Trust, Basingstoke, United Kingdom; 7Department of Haematology, Royal Victoria Infirmary, Newcastle upon Tyne, United Kingdom;
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Key Points

• Kogenate Bayer/Helixate
NexGen was associated with a
higher inhibitor incidence than
Advate in 407 consecutive UK
severe hemophilia A previously
untreated patients.

• Other risk factors for inhibitor
development were factor VIII
genotype, ethnicity, and
intensive treatment episodes.

The effect of recombinant factor VIII (rFVIII) brand on inhibitor development was in-

vestigated in all 407 severe hemophilia A previously untreated patients born in the

United Kingdom (UK) between 1 January 2000 and 31 December 2011. Eighty-eight (22%)

had been in the RODIN study. Information was extracted from the National Haemophilia

Database. Because exposure days (EDs) were not known for some patients, time from

first treatment was used as a surrogate for rFVIII exposure. An inhibitor developed in

118 (29%) patients, 60 high and 58 low titer, after amedian (interquartile range) of 7.8 (3.3-

13.5)months from first exposure and 16 (9-30) EDs. Of 128 patients treatedwith Kogenate

Bayer/Helixate NexGen, 45 (35.2%, 95% confidence interval [CI] 27.4-43.8) developed an

inhibitor compared with 42/172 (24.4%, 95% CI 18.6% to 31.4%) with Advate (P 5 .04). The

adjusted hazard ratio (HR) (95% CI) for Kogenate Bayer/Helixate NexGen compared with

Advate was 2.14 (1.12-4.10) (P 5 .02) for high titer and 1.75 (1.11-2.76) (P 5 .02) for all

inhibitors. When excluding UK-RODIN patients, the adjusted HR (95% CI) for high-titer

inhibitors was 2.00 (0.93-4.34) (P 5 .08). ReFacto AF was associated with a higher incidence

of all, but not high-titer, inhibitors than Advate. These results will help inform debate around the relative immunogenicity and use of

rFVIII brands. (Blood. 2014;124(23):3389-3397)

Introduction

The Research Of Determinants of INhibitor development (RODIN)
group reported that a second-generation full-length recombinant
factor VIII (rFVIII) (Kogenate Bayer/Helixate NexGen; Bayer AG,
Bayer Healthcare, Berkeley, CA) was associated with an increased
risk of inhibitor development in previously untreated patients (PUPs)
compared with a third-generation full-length rFVIII (Advate; Baxter
International, Thousand Oaks, CA). The adjusted hazard ratio (HR)
(95% confidence interval [CI]) was 1.60 (1.08-2.37) for all inhibitors
and 1.79 (1.09–2.94) for high-titer inhibitors.1 The authors discussed
whether this association “may be a biased finding (through con-
founding, selection or information bias), or may be a chance finding,
or a causal effect.” They argued at the time1 and later2 that bias was
an unlikely explanation for the observation. Other experts have raised
questions relating to study methodology and analysis,3-5 but these
have been defended by the authors.2

Previous publications, including the Kogenate Bayer licensing
studies and a systematic review, had suggested that the inhibitor risk

associated with Kogenate Bayer might be lower than average,6,7

although the inclusion of minimally treated patients in the licensing
study may have influenced this observation. The European Medicines
Agency (EMA) reviewed the available evidence and concluded
on 6 December 2013 that “current evidence does not confirm
increased risk of inhibitor development compared with other factor
VIII products” (EMA/741427/2013; http://www.ema.europa.eu/
docs/en_GB/document_library/Referrals_document/Kogenate_
Bayer_Helixate_Nexgen_20/Recommendation_provided_by_
Pharmacovigilance_Risk_Assessment_Committee/WC500157065.pdf).

Further studies are needed to provide additional information
about the incidence of inhibitor development in PUPs associated
with different rFVIII brands. TheUnited Kingdom (UK)Haemophilia
Centre Doctors’ Organization (UKHCDO) therefore investigated
the risk factors, including brand of rFVIII, for inhibitor formation in
all patients with severe hemophilia A born in the UK between 1
January 2000 and 31 December 2011.
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Benoı̂t Guillet,8 Virginie Héritier,7 Vanessa Milien,3 Chantal Rothschild,9 Valérie Roussel-Robert,10 Christine Vinciguerra,11

and Jenny Goudemand,12 for the FranceCoag Network
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Key Points

• A currently marketed rFVIII
product is associated with
a higher risk of inhibitor
development in boys with
severe hemophilia A.

• This result, validated by
extensive sensitivity analyses,
confirms a recently published
study and cannot be explained
by identified biases.

Six recombinant factor VIII (rFVIII) products have been marketed worldwide. In 2013, the

Research of Determinants of Inhibitor Development (RODIN) study group reported an

unexpectedly high risk of inhibitor development with a second-generation full-length

rFVIII (Product D) in previously untreated patients (PUPs) with severe hemophilia A (HA).

In 1994, French public health authorities established a prospective cohort to monitor

hemophilia treatment safety. A PUP subgroup was designed to investigate inhibitor risk

factors. We analyzed this subcohort in view of the RODIN findings. After excluding 50

patients who participated in the RODIN study, the primary analysis focused on 303 boys

with severe HA first treated with a rFVIII product. A clinically significant inhibitor was

detected in 114 boys (37.6%). The inhibitor incidence was higher with Product D vs the

most widely used rFVIII product (adjusted hazard ratio [aHR], 1.55; 95% confidence

interval [CI], 0.97-2.49). Similar results were found for high-titer inhibitors and in 10

sensitivity analyses. No heterogeneity was observed between RODIN and our results.

Combined aHRswere 1.58 (95%CI, 1.17-2.14) for all inhibitors and 1.70 (95%CI, 1.15-2.52)

for high-titer inhibitors. Our results confirm the higher immunogenicity of Product D vs other rFVIII products in PUPswith severe HA.

(Blood. 2014;124(23):3398-3408)

Introduction

Hemophilia A (HA) is a hereditary coagulation disorder resulting
from factor VIII (FVIII) deficiency.1 Treatment consists of infusions
of FVIII concentrates prepared from human plasma or by genetic
engineering.2 Some patients develop neutralizing antibodies against
these products, mostlywithin thefirst 50 exposure days (EDs). These
so-called inhibitors may jeopardize the patient’s life3 and make
therapeutic management more complex4,5 and costly.6 Inhibitors
arise in 15% to 35% of children with severe HA.7,8 Several genetic
and nongenetic risk factors for inhibitor development have been
described. The main nongenetic risk factors are related to the mo-
dalities and circumstances of replacement therapy, such as age at
treatment initiation, the FVIII product used, treatment intensity,

prophylaxis regimen, major bleeds, and surgical procedures.9-11

Research into inhibitor development has focused on the FVIII
source—recombinant (r) vs plasma-derived (pd) products—with
mixed results.12,13 In 2004, a cohort study was launched in 29 he-
mophilia treatment centers (HTCs) in Europe, Israel, and Canada by
the Research of Determinants of Inhibitor Development (RODIN)
study group, to identify risk factors for inhibitor development in
children with severe HA born between 2000 and 2009. The first
article describing associations between FVIII products and inhibitor
development in 574 consecutive patients was published in January
2013.14 The only significant result was an unexpectedly higher risk
of inhibitor development with a second-generation full-length
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Incidence and risk factors for inhibitor development in
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Summary. The objective of this study was to evaluate
the inhibitor development (ID) in previously untreated
patients (PUPs) with severe haemophilia A
(FVIII ≤ 0.01 IU mL!1). All Canadian Haemophilia
Treatment Centres completed a questionnaire on
patients born between September 2005 and August
2010 and followed for up to 7 years. Eligible patients
had at least 20 exposure days (ED) or had developed an
inhibitor. The odds ratio (OR) and 95% confidence
intervals (95% CI) for risk factors to develop an
inhibitor were estimated using unconditional logistic
regression. A total of 99 haemophilia A PUPs were
studied. Thirty-four (34%) developed an inhibitor (24/
34 of high titre). Inhibitors developed in 25/63 (40%)
patients with a high-risk mutation. ID was most
frequent in Aboriginals (86%). Dose intensity
(IU kg!1 day!1 X number of ED) at first exposure to
factor VIII (FVIII) was associated with a crude OR

increase of 1.10 (95% CI: 0.99–1.23) with each
increase of 100 dose-intensity units. Haemarthrosis and
intracranial bleeding as the indication for first exposure
to FVIII concentrate were associated with a crude OR
for ID of 7.63 (95% CI: 2.14–27.17) and 5.08 (95%
CI: 1.11–23.31) respectively. ID according to FVIII
concentrate used was: Advate ! 18/50 (36%), Kogenate
FS! or Helixate FS! 15/36 (42%), Wilate! 0/11 and
Xyntha! 1/2. In multivariate analysis, Aboriginal
ethnicity (OR = 11.69; 95% CI: 1.11–122.86) and
haemarthrosis (OR = 4.49; 95% CI: 1.08–18.61) were
statistically significant. The cumulative incidence of ID
in severe haemophilia A PUPs was 34% and varied
according to ethnicity, type of bleeding at first ED, type
of FVIII product and dose intensity at first exposure.

Keywords: anti-FVIII, danger signal, environment,
haemophilia A, inhibitor, PUP

Introduction

Haemophilia A is a rare inherited bleeding disorder
caused by a deficiency in the coagulation factor VIII
(FVIII). It affects about one in 5000 live male births.
Severe haemophilia A is usually defined as a FVIII
level of less than 0.01 IU mL!1. Approximately 25%

of patients with severe haemophilia A will develop
alloantibodies called inhibitors, against administered
FVIII [1]. By neutralizing the infused FVIII, inhibitors
reduce the effectiveness of the treatment and there-
fore increase morbidity and mortality. Development
of an inhibitor is one of the most serious complica-
tions of haemophilia treatment. Previously untreated
patients (PUPs) usually develop inhibitors after a
median of 10–15 exposure days (ED), whereas after
50 ED, inhibitor development (ID) rarely occurs [1].
Many non-modifiable risk factors, such as genetic
predisposition, as well as, potentially modifiable ones
have been identified for ID. The type of F8 gene
mutation, a family history of inhibitors and ethnicity
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Canada	

The French Cohorts 
" A	general	cohort:		

§  For	all	pa7ents	included	in	the	registry,	with	the	same	level	of	
informa7ons	and	data	

" A	Pups	sub	Cohort		
•  severe	(<1	IU/dL)	included	early	aker	diagnosis	with	full	

traceability	of	the	first	75	EDs	and	closely	monitored	un7l	150	
CEDs	(quarterly	visits	recommended)	

•  exhaus7ve:	all	children	born	from	the	1/01/2000	
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Table S1: Number of live male births, number of boys with hemophilia A (HA) and estimated prevalence of HA 

at birth in France during the period 1991-2013. 

 
Year No. of live 

male births * 
No. of boys †  Prevalence at birth 

(per 100 000 live male births) 
  Severe HA All HA  Severe HA All HA 

Period 1991-2008       
1991 389 239 35 95   9,0 24,4 
1992 381 744 31 82   8,1 21,5 
1993 364 589 41 100   11,2 27,4 
1994 364 277 35 99   9,6 27,2 
1995 373 409 27 96   7,2 25,7 
1996 377 003 43 101   11,4 26,8 
1997 373 157 27 85   7,2 22,8 
1998 378 075 27 81   7,1 21,4 
1999 382 132 30 92   7,9 24,1 
2000 397 352 38 91   9,6 22,9 
2001 394 297 41 97   10,4 24,6 
2002 389 981 37 94   9,5 24,1 
2003 389 349 26 90   6,7 23,1 
2004 393 477 26 80   6,6 20,3 
2005 396 346 27 92   6,8 23,2 
2006 407 846 41 95   10,1 23,3 
2007 402 297 38 80   9,4 19,9 
2008 406 784 44 74   10,8 18,2 

Total 6 961 354 614 1624  8.8 23.3 
Period 2009-2013 §       

2009 405 902 30 72  NE ‡ NE ‡ 
2010 410 140 24 66  NE ‡ NE ‡ 
2011 405 206 35 61  NE ‡ NE ‡ 
2012 NA ‡ 29 51  NE ‡ NE ‡ 
2013 NA ‡ 9 18  NE ‡ NE ‡ 

* Source: Institut national d'études démographique (Ined). Births by sex. 2013. 
† Boys with hemophilia A included in the FranceCoag Network as of May 19, 2014.  
‡ Not available (NA); unable to estimate (NE). 
§ Incomplete data for the period 2009-2013 as some hemophilia patients had not yet been diagnosed or included in the FranceCoag Network. 
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Prevalence	of	HA	at	birth	in	France:	23.3	cases	per	100	000	male	live	births	
supports	the	exhaus#veness	of	the	inclusion	in	RFC	

Calvez	and	al.	Blood	2014	Supplemental	material	

Information collected (1) 
" For all: demographic items :  

•  Gender, date of birth, residence area, date and cause of death 

" For all : clinical and biological information:  
•  Disease, date and circumstances of diagnosis 
•  Family history 
•  Inhibitor history 
•  History of blood borne infections (HBV, HCV, HIV) 
•  Life-threatening and serious bleeds, surgical procedures 
•  Highly relevant events since birth (ICH, joint prosthesis) 
•  Adverse Events and comorbidities 
•  Replacement therapy : type and amount of product (IU & CED), 

replacement regimen (prophylaxis, immune tolerance) … 
•  Factor level, inhibitor screenings 
Recommended periodicity : annually for severe haemophilia or 
every 2-3 years 
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Information collected (2) 

"   For Pups: additional data set : 
•  Genetics: High risk or Low risk 
•  Ethnicity: up to 4 ethnic origin (1 for each grand parent) 

•  Family history of inhibitor 
•  Age at first exposure 
•  Vaccine 
•  Comprehensive data for 75 first ED 
•  Comprehensive data for prophylaxis and immune tolerance 
•  Central lines 

•  Haemarthrosis, target joints, clinical orthopaedic score, … 
Recommended periodicity : quarterly until 150 CEDs, then 
annually until 18 years of age 

Réseau FranceCoag - Sous-cohorte PUPs NUP (7 chiffres)

Collecte des premières journées d'exposition au FVIII Année de naissance

Version 5a - Le 24-08-2015 En cas d'inhibiteur confirmé, date de découverte (1er titre > 0,6 UB)
NB. Ce formulaire peut être imprimé soit sur 1 page (orientation portrait, réduction ≈40%), soit sur 3 pages (paysage, réduction ≈61%) Nombre d'EDs à la découverte de l'inhibiteur *

Si toute la largeur du tableau n'apparaît pas à l'écran, modifier l'affichage en réglant le Zoom * Si une injection de FVIII a été faite à la même date, ne pas compter cet ED

  Journée d'exposition          Traitement Poids

Num Date Précision Saignement Si saignement, Suite de Douleur ou Chirurgie Prophy- Tolérance Autre Motif non Produit Modalité Si bolus, Nb. total
ED de date Type saignement trauma. (ou suites) laxie immune motif disponible (FVIII) Posologie d'unités

1: Date 0: Non 1: Hémarthrose 0: Non 0: Non 0: Non 0: Non 0: Non 0: Non 0: Non (cf. Codage 1: Bolus Préciser en début de commentaire la (ou les) colonne(s)
précise 2: Hématome dans les 2: Perfusion
et vérifiée 1: Oui 3: Sous-cutané 1: Oui 1: Oui 1: Oui 1: Oui 1: Oui 1: Oui 1: Oui Consignes     continue

4: Muqueux pour 3: Autre
2: Date 6: Intracrânien la collecte) (->comm.)
imprécise 7: Autre (->com.) (Nombre
ou estimée 8: Plaie cutanée 99: Non injections 99: Non

(jj-mm-aaaa) 99: Non disponible disponible par jour) disponible (en Kg)

1 1 0 0 0 0 0 0 0 0 1 1

2 1 0 0 0 0 0 0 0 0 1 1

3 1 0 0 0 0 0 0 0 0 1 1

4 1 0 0 0 0 0 0 0 0 1 1

5 1 0 0 0 0 0 0 0 0 1 1

Motif(s) de l'injection (si l'injection a plusieurs motifs, préciser chacun)

Clinical	circumstances:	
-Type	of	bleeding	:	haemarthrosis…	
-Same	bleeding:	Y/N	
-Surgery	
-Prophylaxis	
-ITI	

Treatment:	
-FVIII	brand	name	
-Bolus,	con7nuous	infusion…	
-Number		of	infusion/day	
-Units/day	
	

ED:		
-Date	
-Checked?	
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Fixed	risk	
factors	

RODIN	 RFC	 UK	 CAN	

N:	574	 N:	303	 N:	407	 N:	99	

Date	of	birth	 2000-2009	 1991-2013	 2000-2011	 2005-2010	

FVIII	<1	IU/dL	 574	 303	 407	 91	

Caucasian	%	 90.8	 76.9	 87.0	 74.7	
Family	history	of	
haemophilia	with	
inhibitor	(%)	

14.5	 11.0	 10.0	 ND	

High	risk	F8	muta7on	 57.7	 70.6	 60.0	 70	

Median	age	at	1rst	
exposure	to	FVIII	
(IQR)	-	mo	

9.8	(5.4-13.5)	 10.4	(5.6-14.3)	 9	(5.6-14.3)	 9.5	

Time	varying	
factors	

RODIN	 RFC	 UK	 CAN	

Ini7a7on	of	prophylaxis	
within	first	50	EDs	%	 71.6	 47.9	

Median	EDs	at	start	of	
prophylaxis	 17	(7-25)	 20	(11-33)	

History	of	peak	
treatment	on	first	EDs	

>	3	consecu7ve	days	 26.0	 30.0	

>	5	consecu7ve	days	 17.1	 16.5	 13.8	 (8.1%)	

History	of	surgery	during	
follow	up	(%)	 25.1	 12.5	 6.1	
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RODIN	 RFC	 UK	 CAN	
Clinically	relevant	
inhibitors	(%)	

177		
(30.8%)	

114		
(37.6)	

118	
	(28.9)	

34	
	(34.3)	

Cumula7ve	
incidence	at	75	EDs	
(IQ)	

32.4	
(28.5-36.3)	

40.2	
(34.8-46.2)	 *	

Median	CEDs	 15	(10-20)	 13	(8-19)	 16	(9-30)	
High	7ters	 116	 63	 60	 24	
Cumula7ve	
incidence	at	75	EDs	
(IQ)	

22.4	
(18.8-26.0)	

23.9	
(19.1-29.6)	 *	

*Follow	up	:	un7l	50	CEDs	(except	pa7ents	included	in	the	Rodin	cohort)	

Inhibitor risk (adjusted) 
RODIN	 RFC	 UK	 CAN	

Advate	 			1.00	 				1.00	 				1.00	
Kogenate	Bayer	
	(Helixate	Nexgen)	

1.60	
(1.08-2.37)	

1.55	
(0.97-2.49)	

1.75	
(1.11-2.76)	

Recombinate	 0.99	
(0.53-1.83)	

0.97	
(0.40-2.37)	

1.95	
(0.62-6.2)	

Refacto	 1.01	
(0.60-1.70)	

1.2	
(0.47-3.08)	

0.79	
(0.36-1.73)	

Refacto	AF	 NA	 NA	
2.63	

(1.26-5.47)	
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High titers (adjusted) 
RODIN	 RFC	 UK	 CAN	

			Advate	 		1.00	 		1.00	 		1.00	
Kogenate	
Bayer	(Helixate	
Nexgen)	

1.79	
(1.09-2.94)	

1.56	
(0.82-2.98)	

2.14	
(1.12-4.1)	

Recombinate	 1.26	
(0.61-2.61)	

1.87	
(0.59-5.89)	

3.68	
(0.88-15.35)	

Refacto	 0.97	
(0.49-1.91)	

1.94	
(0.54-6.91)	

1.52	
(0.57-4.04)	

Refacto	AF	 NA	 NA	 1.28	
(0.33-5.00)	

EMA meta analysis 

• Pooled	data	of	the	3	PUPs	cohorts:	
• Rodin	
• UK	
• France	

• On	going	….	
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Cohort PUPs studies from registries: 
the real life 

 u Each	PUPs	should	be	included	in	a	registry,	at	least	
na7onal	

u Strong	necessity	to	define	a	minimum	common	and	
relevant	data	set		

u And/or	to	organize	the	condi7ons	of	interoperability	
between	registries	

u In	order	to	collect	rapidly	at	an	interna7onal	level	
informa7ons	on	inhibitor	incidence	in	this	popula7on	

u This	is	an	urgent	task	as	several	new	innova7ve	
concentrates	will	soon	be	introduced	on	the	market	
with	limited	informa7ons	on	their	long	term	
immunogenic	risk.	


