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Abstract Objectives Initial treatment in patients with haemophilia remains challenging. The
choice of therapy, timing, dose and frequency have been and are still under intense
debate. New treatment options like novel factor concentrates and non-factor therapies
broaden the discussion.
Design The German Paediatric Haemophilia Research Database (GEPHARD) is a
multicentre prospective observational study including children and adolescents with
haemophilia A or B (FVIII or FIX levels <25 IU/dL) in a German treatment centre after
January 1st, 2017. A cross-sectional analysis was performed in June 2021.
Results 249 children and adolescents from 22 participating centres in Germany were
analysed in this cross-sectional analysis. 203 patients suffered from haemophilia A
(PwHA) and 46 from haemophilia B (PwHB). The median age at diagnosis for Pw severe
HA or HB was 6 or 2 months, the median age at analysis was 33 or 35 months for Pw
severe HA or B, respectively. 117 Pw severe HA received treatment, including plasma
derived concentrates (n¼ 43), standard recombinant concentrates (n¼ 23), extended
half live concentrates (n¼33) and non-replacement therapies (n¼ 18). For Pw severe
HB, plasma derived concentrates (n¼3), standard recombinant concentrates (n¼8)
and extended half live concentrates (n¼14) were used. Current inhibitors were
reported in 16 PwHA and 1 PwHB.
Conclusions GEPHARD was successfully established as a national cohort for newly
diagnosed PwH in Germany. Epidemiological and treatment data were presented.
Longitudinal analyses of this growing cohort will allow to value treatment strategies
and their outcome in the evolving treatment landscape.

Zusammenfassung Ziele Der Therapiebeginn bei neu diagnostizierten Patienten mit Hämophilie stellt
eine Herausforderung dar. Der beste Zeitpunkt, das optimale Therapieregime und die
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Introduction

The treatment of patients with haemophilia A (PwHA) or B
(PwHB) is evolving rapidly. Novel treatment options includ-
ing modified clotting factor VIII (FVIII) or factor IX (FIX)
molecules and non-replacement therapy together with long
established ones offer a wide range of possibilities.1 As for
any novel therapies, there is limited data on safety and
efficacy. Real world data on novel treatments are urgently
needed in paediatric patients, especially in the very young,
previously untreated ones, as these patient groups are not
sufficiently represented in preceding clinical trials. Many
open questions remain on the optimal treatment for increas-
ing efficacy and reducing inhibitor development.

Several concepts for reduction of inhibitor development
including an early, low dose prophylaxis2,3 have been dis-
cussed and studied by trying to avoid environmental risk
factors, however these results could not be replicated in a
prospective clinical trial.4Nevertheless, this concept is wide-
ly used in German centres. Registries deliver real world
evidence, often have larger patient numbers and allow the
collection of high-quality data to better understand and
define an optimal – safe and efficacious – early haemophilia
treatment.5

Data on treatment in previously untreated patients
(PUPs) with haemophilia A or B are mainly based on studies
with small numbers. Further, the randomised SIPPET trial
compared the inhibitor incidence in PwHA treated with

recombinant vs plasma-derived FVIII concentrates and in-
dicated a lower inhibitor risk when children were treated
with plasma-derived products, however this did not reach
statistical significance for high titre inhibitors.6 Additional-
ly, data from registries and cohorts are available and report
partially discordant data. These include international as
well as national registries. In Europe, data for PwHA or
PwHB are available from Pednet and national cohorts
including these in the UK as well as in France.7–11 The
German Haemophilia Registry (DHR) based at the Paul-
Ehrlich-Institute focused on legally requested documenta-
tion in the past.12 Almost 30 years ago, a prospective PUP
study was initiated among GTH centres. An interim analysis
on inhibitor incidence in PwHA conducted in 2002 showed
no significant differences for inhibitor development in
PwHA treated with plasma-derived or recombinant prod-
ucts available at that time.13 There are no data available on
treatment of PUPs in Germany in the recent years especially
in the light of a changing treatment landscape. Thus, the
German Paediatric Haemophilia Research data base –

GEPHARD – was established by the Standing Committees
Paediatrics and Haemophilia of the German Swiss Austrian
Society for Thrombosis and Haemostasis Research – GTH to
collect data on PUPs in Germany. GEPHARD has been
prospectively collecting data since 2017. GEPHARD is
designed to allow the exchange of data with other cohorts
and will add to the understanding and improvement of
treatments of PUPs with haemophilia A and B.

verwendeten Medikamente waren und sind Gegenstand intensiver Diskussionen. Die
Einführung neuer Therapieformen hat die Diskussion weiter verstärkt.
Design Die German Paediatric Haemophilia Research Database (GEPHARD) rekrutiert
Kinder und Jugendliche bis 18 Jahre mit einer ab dem 01. Januar 2017 neu diagnosti-
zierten Hämophilie A oder B und einer Restaktivität unter 25 IU/dL. Es werden Daten zu
Diagnose, Therapie und Outcome erfasst. Im Juni 2021 wurde eine Querschnitts-
analyse durchgeführt.
Ergebnisse Daten von 249 Patienten aus 22 Einrichtungen konnten in einer Quer-
schnittstudie analysiert werden. Davon haben 203 Personen eine Hämophilie A (PwHA)
und 46 eine Hämophilie B (PwHB). Der Altersmedian bei Diagnosestellung war für
jeweils für die schwere Form bei PwHA 6 und bei PwHB 2 Monate, bei Auswertung
jeweils 33 und 35 Monate. 117 PwHA mit schwerer Form erhielten zum Zeitpunkt der
Analyse eine Therapie, mit plasmatischen (n¼43), rekombinanten (n¼23), halb-
wertzeitverlängerten, rekombinanten Faktorpräparaten (n¼33) und “Nicht-Faktor”-
Präparaten (n¼18). Patienten mit schwerer HB nutzten plasmatische (n¼ 3), klassi-
sche rekombinante (n¼8) oder halbwertzeitverlängerte Präparate (n¼ 14). Inhibito-
ren wurden zum Zeitpunkt der Analyse bei 16 PwHA und 1 PwHB gemeldet.
Zusammenfassung GEPHARD konnte erfolgreich als nationale Kohortenstudie neu
diagnostizierter, bislang nicht behandelter Patientenmit Hämophilie etabliert werden.
In der aktuellen Querschnittsanalyse konnten Daten zu aktuellen Therapieformen
ausgewertet werden. Zukünftige, longitudinale Analysen der Kohorte werden weitere
Daten zu Behandlungsstrategien, insbesondere auch zum Therapierfolg unter den sich
wandelnden Therapieformen liefern.
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Further to the introduction of GEPHARD, a cross-sectional
analysis was performed and is presented based on question-
naires send to participating centres to analyse a larger
number of patients and their current treatment in Germany
in this young patient cohort at the time of the analysis. Thus,
in this manuscript a) details on the GEPHARD study protocol
and b) the results of a cross-sectional analysis among
GEPHARD participants are presented.

Patients and Methods

Study Design and Population
GEPHARD is a national, multicentre, observational cohort
study. Children and adolescents with previously undiagnosed
and untreated haemophilia A or B defined as residual factor
activity <25 IU/dL and diagnosed after January 1st, 2017 are
included in GEPHARD. This cut-off for inclusionwas chosen to
avoid a reportingbias asmanypatientswith factor levels>25%
are diagnosed as adults and to be comparable to existing
cohorts, ie. the Pednet cohort. The study is open to any PwH
followed at any treatment unit in Germany after IRB approval.
Central approval was obtained in Munich (Az 572-16) and
Frankfurt (Az20-540). In addition, local approvalwasobtained
for each documenting centre. Eligible patients can be regis-
tered anonymously to better understand the percentage of
children finally included for the longitudinal documentation
into the registry. After informed consent data are documented
into the GEPHARD database using the electronical interface
and database structure of the Pednet7 registry, with separate
data files for each cohort. Patients in clinical trials may also
be registered and data can be entered after approval of the
respective sponsor at the end of the trial. In total, 39 German
centres have registered patients in GEPHARD. The study has
been registered at the Registry of Patient Registries (RoPR-ID:
11758), at clinicaltrials.gov (NCT02912143) andat theGerman
Clinical Trials Registry (DRKS-ID: 00011101). The study is led
by two chairs and a steering committee with representatives
from the two committees of the GTH and from the study
centres. The study coordination is located at the University
Hospital Frankfurt, Goethe University, Department of Paediat-
rics and Adolescent Medicine.

Further information and contact details are provided on
www.gephard.de.

The current report summarizes the results of a cross-
sectional analysis, which was based on a questionnaire send
to 39 participating centres that had registered at least one
patient into GEPHARD. The data set contained information
on sex, date of diagnosis, month and year of birth, type of
haemophilia including severity and residual factor activity,
current type of treatment (prophylaxis, on demand, immune
tolerance induction), current factor concentrate or NRT and
current inhibitor status.

Documented Parameters in GEPHARD
The initial, anonymous registration includes the date of diag-
nosis of haemophilia A or B, severity, residual factor activity
and age. After inclusion in the study, participants receive a
centre specific patient identification number. At baseline

characteristics are documented including diagnosis, date of
and age at diagnosis, reason for diagnosis, residual factor
activity, causative factor 8 or 9 gene mutation, family history
of haemophilia and inhibitors and mode of delivery. Detailed
dataon thefirst 100exposuredays (ED) are captured including
any treatment, reason for treatment, type and location of any
bleeds, diagnostic confirmation of bleeds, factor concentrate
or non-replacement therapy given, dose and results of inhibi-
tor testing. Typeofvenousaccess is alsodocumented.After100
EDs the participants are documented at least with an annual
follow up for participants with a severe or moderate haemo-
philia as defined by residual factor level and at least
every second year for those with a mild haemophilia. Any
surgery is documented. In case of inhibitor development any
treatment including immune tolerance induction, bypass
therapies or NRTs is documented. Moreover, physical activity,
joint scores (clinical, ultrasound, x-ray, MRI) and quality of life
are documented.

The database is hosted at the Julius Centre of the Univer-
sity Medical Centre Utrecht, the Netherlands. Study centres
can directly document into the database individually or are
offered a “flying study nurse”, who documents on behalf of
the centres.

Inhibitor Testing
For all participants in the GEPHARD study, local lab results
are documented. A confirmatory testing of antibodies to FVIII
or FIX and inhibitors is offered centrally according to clinical

practise. Samples are analysed for inhibitors by the Nijme-
genmodifiedBethesdaAssayandantibodiesagainstFVIII orFIX
are determined including a characterization of the antibody
response including epitopes on FVIII or FIX and IgG subclasses.

Satellite Studies
The GEPHARD study group encourages any satellite studies.

Partners
The GEPHARD study was initiated by the Standing Commit-
tees Paediatrics and Haemophilia of the Swiss, Austrian and
German Society for Thrombosis and Haemostasis Research
(GTH e.V.). GEPHARD is closely working together with its
partners, the German Haemophilia Registry (DHR),12 Ped-
net,7 the Competence Network Haemorrhagic Diathesis East,
the professional organisation of German haemostasis spe-
cialists (BDDH e.V.) and the patient organisations DHG e.V.
(German Haemophilia Society) and IGH e.V. (Interest Group
Haemophilia). GEPHARD receives funding from the pharma-
ceutical industry (see acknowledgements). All funding com-
panies receive regular reports on the study progress and have
no influence on the conduct of the study, the analysis and
publication of the data.

Results

Implementation of GEPHARD
GEPHARD was implemented with all regulatory, legal and
administrative requirements and the registration and docu-
mentation of participants has been started. A study office
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with a study coordinator was established. Meeting all
requirements and setting up contracts with partners was
unexpectedly a big hurdle for a study driven by a study group
not registered as a legal entity. The necessary legal bodies
were established, IRB approval and contracts with sponsors
and centres were placed. Centres are participating actively in
GEPHARD and driving the study.

Patients Registered in GEPHARD
From January 2017 to June 30th, 2021 a total of 306 patients
from 39 centres were registered in GEPHARD anonymously.
Individual centres registered 5 patients (median, range: 1-39).
Out of these, 262 (86%) were diagnosed with haemophilia A
and 44 (14%) with haemophilia B. PwHA were affected by a
severe (n¼156, 59.5%) moderate (n¼32, 12.2%) or mild
haemophilia (n¼74, 28,3%). PwHB were affected by a severe
(n¼26, 59%), moderate (n¼7, 16%) or mild (n¼11, 25%)
haemophilia. Registration was similar during recent years
with 58, 69, 64 and 56 patients registered in the years 2017,
2018, 2019 and 2020, respectively. In the first six months of
2021 59 newly diagnosed patients were reported. Due to the
pandemic situation the longitudinal documentation was
severely hampered. Nevertheless, until June 30th 2021, a total
of 59 patients were documented longitudinally. Out of these,
38 reportedaseverehaemophiliaAand4aseverehaemophilia
B. For PwHA, 25 and 23 had a documented follow up of at least
20 or 50 EDs, respectively. For PwHB, three had more than 50
EDs documented.

Cross-sectional Analysis
A cross-sectional analysis presented in this manuscript was
performed in June 2021. A total of 306 questionnaires were
send to 39 participating centres that have registered patients
in GEPHARD. 249 questionnaires (81.4%) from 22 centres
were returned and analysed. Individual centres registered
9 patients (median, range: 2-39).

Diagnosis and Severity of Haemophilia
Out of 249 analysed PwH, 203 (81.5%) were diagnosed with
haemophilia A and 46 (18,5%) with haemophilia B. PwHA
were suffering from severe (n¼122, 60.1%), moderate
(n¼24, 11.8%) or mild haemophilia (n¼57, 28.1%). For
PwHB, 25 (54.3%), 8 (17.4%) and 13 (28.3%) were suffering
from a severe, moderate or mild haemophilia, respectively.
Only patients up to a residual factor level of 25 IU/dL were
eligible. As expected, the age at diagnosis was associated
with the severity of haemophilia. For PwHA the median age
at diagnosis was 6, 3 and 16months for the severe, moderate
and mild form of the condition, respectively (►Figure 1 a).
For PwHB, the median age at diagnosis was 2, 13 and 40.5
months for the severe, moderate and mild form of the
condition, respectively (►Figure 1 b).

Treatment Regimen
For 118 out of 122 patients with severe haemophilia A
treatment related data were reported. Most patients
(n¼104, 88.1%) received a prophylactic treatment at the
time of the cross-sectional analysis and 14 (11.9%) patients

were treated on demand. The minority of patients with
moderate haemophilia (n¼24) received a prophylactic
treatment (n¼5, 20.8%) and the remaining 19 (79.2%)
were treated on demand. For 54 patients with mild haemo-
philia A and a full data set available, 4 (7.4%) received a
prophylactic treatment and 50 (92.6%) an on demand treat-
ment. At the time of the cross-sectional analysis, PwHAwere
38 months old (median, range: 1.0-256.0), including
PwHA with a severe, moderate or mild haemophilia A 33
(1.0-206.0), 36 (8.0-140.0) and 47 (3.0-256.0) months in
median (range), respectively.

For 45 out of 46 patients with haemophilia B treatment
related data were reported. 23 (92%) out of 25 patients
with severe haemophilia were treated prophylactically at
the time of the cross-sectional analysis, 2 (8%) were
treated on demand. 3 (37.5%) out of 8 patients with
moderate haemophilia B and none out of 12 patients
with mild haemophilia B were treated prophylactically.
At the time of the cross-sectional analysis, PwHB were 40.5
months old (median, range: 0.0-169.0), including PwHB
with a severe, moderate or mild haemophilia B 35 (4.0-
82.0), 48.5 (1.0-149.0) and 67.0 (0.0-169.0) months in
median (range), respectively.

Choice of Concentrate and Prophylactic Agent

Haemophilia A
Data from 196 PwHA of all severities were available. Patients
were treated with either plasma-derived FVIII concentrates
(n¼73, 37.2%), recombinant FVIII concentrates (n¼42,
21.4%), with a recombinant FVIII concentrate with an
extended half-life (n¼45, 23%) or with NRT (n¼19, 9.7%).
The remaining patients (n¼17, 8.7%) had not received any
treatment yet. For 118 patients with severe haemophilia A,
plasma-derived concentrates were used in 43 (36.4%)
patients, recombinant FVIII concentrates in 23 (19.5%)
patients, recombinant FVIII concentrates with an extended
half-life in 33 (28%) patients and 18 (15.3%) patients received

Fig. 1 Age at diagnosis. The age of diagnosis in months of PUPs
(n¼ 249) diagnosed in 2017-2021 is shown according to the severity
of haemophilia A (a) or B (b).
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NRT (►Figure 2 a). Patients with a moderate haemophilia A
(n¼24) received plasma-derived (n¼10, 41.7%), recombi-
nant FVIII (n¼10, 41.7%), recombinant FVIII with extended
half-life (n¼2, 8.3%) or non-replacement therapy (n¼1,
4.2%). One patient each had not received any medication
yet. Further, patients with a mild haemophilia (n¼54)
received plasma-derived FVIII (n¼20, 37%), recombinant
FVIII (n¼9, 16.7%) or recombinant FVIII with an extended
half-life (n¼10, 18.5%). The remaining 15 (27.8%) patients
had not yet received treatment. Administered FVIII concen-
trates included seven different brands of plasma-derived
concentrates, seven different recombinant concentrates,
one concentrate with an extended half-life and one NRT.

►Figure 3 shows the treatment at the time of the cross-
sectional analysis in patients with severe haemophilia A
without current inhibitor according to the year of diagnosis.
Whereas themajority of patients diagnosed in 2017 received
recombinant FVIII concentrates, the use of recombinant
concentrates was less in patients diagnosed in 2018 to
2021. In contrast, the opposite was seen for plasma-derived
concentrates: whereas at the time of the cross-sectional
analysis 7% of patients diagnosed 2017 received plasma-
derived concentrates, the proportion was 60% in patients
diagnosed in 2021. The current use of a recombinant
extended half-life concentrate was between 21 and 35% for
the different years of diagnosis. The current use of NRT was
7% in patients diagnosed in 2017, 6% in 2018, 23% in 2019,
13% in 2020 and 10% in 2021.

Haemophilia B
In total, data for 45 patients diagnosed with haemophilia B
were available for analysis. 10 (22.2%) patients received
plasma-derived FIX concentrates, 13 (28.9%) recombinant
concentrates and 19 (42.2%) recombinant concentrates with
extended half-life. The remaining 3 (6.7%) patients have not
been treated yet. Out of patients with severe haemophilia B
(n¼25), 3 (12%) received a plasma-derived concentrate, 8
(32%) a recombinant concentrate and 14 (56%) a concentrate
with an extended half-life. Patients with a moderate haemo-
philia (n¼8) received recombinant (n¼2, 25%) or an
extended half-life concentrate (n¼4, 50%). 2 (25%) patients
have not received any treatment yet. Patients with a mild
haemophilia (n¼12) received a plasma-derived concentrate
(n¼5, 41.7%), a recombinant concentrate (n¼5, 41.7%) or a
concentrate with an extended half-life (n¼1, 8.3%). One
patient has not received any medication yet.

Administered FIX concentrates included three different
brands of plasma-derived concentrates, twodifferent recom-
binant concentrates and two concentrates with an extended
half-life. In patients with severe haemophilia B the percent-
age of current use of different concentrates was similar for
the different years of diagnosis.

Current Inhibitors to FVIII or FIX
17 (8.7%) out of 196 PwHA A had a positive inhibitor to FVIII
at the time of the cross-sectional analysis, 16 (13.6%) out of
118 with severe haemophilia A and 1 (1.9%) out of 54 with

Fig. 2 Choice of concentrates in severe haemophilia A and B. The use of FVIII or FIX concentrates or non-replacement therapy (NRT) is shown in
percentage for PwHA (n¼ 117) (a) or PwHB (n¼ 25) (b) receiving treatment at the time of the cross-sectional analysis.

Fig. 3 Current concentrate use according to year of diagnosis. The FVIII or FIX concentrates or non-replacement therapy (NRT) used at the time
of this cross-sectional analysis (June 2021) are shown in percentages according to the year of diagnosis.
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mild haemophilia A. For 13 patients, information on high- or
low-titre inhibitors were available: 9 (69.2%) inhibitor titres
were defined as high-titre and 4 (30.8%) as low-titre at the
time of the analysis. 11 patients were receiving an immune
tolerance induction therapy. The protocols used were not
assessed in the cross-sectional analysis. 9 (52.9%) patients
received NRT. All patients except for one patient were
receiving a FVIII concentrate, 8 as the only treatment and 8
together with NRT. The remaining patient received NRT and
activated factor VII. The FVIII concentrates include plasma-
derived (n¼2), recombinant (n¼6) ones or a concentrate
with extended half-life (n¼8).

For one (4%) out of 25 patients with severe haemophilia B
a high-titre inhibitor was reported. The patient was treated
with an extended half-life FIX concentrate and activated
factor VII.

Discussion

GEPHARDhas been established as the national German cohort
study for newly diagnosed and untreated patient with hae-
mophilia A or B with a residual factor activity <25 IU/dL
irrespective of their treatment regimen. This cut-off was
chosen to be comparable with other cohorts (i.e. PedNet)
and reflects the Paediatric nature of this cohort as many
PwH with factor levels >25 IU/dl are diagnosed during adult-
hood. GEPHARD is a project of the German members of the
Standing Committees Paediatrics andHaemophilia of the GTH
and has received a tremendous support from German paedi-
atric haemophilia treatment centres and the research com-
munity. This might explain, why the expected number of 40
PUPs per year was outnumbered with a registration of 56 to
69 patients per year in GEPHARD. To our knowledge, this
cohort represents the largest group of previously untreated
PwH in Germany. While the design of an initial anonymous
registration of eligible patients allows for an unselected group
of all patients, there might be a bias that not all these patients
later consent to further documentation. Also, some patients
may bemissing, because not all treatment centres in Germany
are reporting to GEPHARD. The longitudinal evaluation of this
cohort will allow insight into the clinical practise of haemo-
philia treatment, its developmentover time and its outcome in
Germany. Given the current pandemic situation, the longitu-
dinal documentation progressed slowly. Therefore, a cross-
sectional studywasperformedusing a questionnaire to gather
data on a significant number of PwH. Out of 309 PwH
anonymously registered but not yet longitudinally docu-
mented in GEPHARD, data on 249 PwH was collected by
questionnaires in the current cross-sectional analysis. Due to
itsnature, thecross-sectionalanalysisdoesnot providedataon
the evolution of the individual treatment, on inhibitor rate or
risk factors for inhibitor development. Nevertheless, this first
analysis from the GEPHARD centres gives an overview on the
diagnosis and treatment landscape in the largest cohort of
paediatric PwH in Germany.

As expected, the age of diagnosis inversely correlated with
the severity of haemophilia. At the time of the cross-sectional
analysis different plasma-derived, recombinant concentrates,

recombinant concentrates with extended half-live and NRT
wereused. Interestingly, a highproportionof PUPswas treated
with plasma derived factor concentrates. This proportion of
patients treated with plasma-derived products was higher in
more recent years of diagnosis. It is expected that most treat-
mentswerenot changedwithin thefirst exposuredays (except
for patientswith inhibitordevelopment) and that these results
may reflect the initial treatment in most cases. Treatment
changes are not part of the cross-sectional dataset, thus this
can only be speculated upon. The choice of treatment may
reflect an influence of the SIPPET trial and also from the
German Competence Network Haemorrhagic Diathesis East
reporting a lower incidence in PUPs treated with plasma
derived concentrates (personal communication R. Knöfler,
presented at the GTH annual meeting). A further explanation
might be a traditionally higher use of plasma-derived concen-
trates in Germany in PUPs which is also reflected by a
higher rate in GEPHARD compared to the Pednet cohort.
Whether these patients are switched to recombinant products
later, i.e. after the first 50 exposure days, will be answered by
the longitudinal collection of data in GEPHARD. Differences
have also been observed for the recombinant and extended
half-life concentrates and especially for NRT according to year
of diagnosis. For the latter, the highest proportion of NRTwas
seen in PwHAdiagnosed in2019,whereas its use at the timeof
this analysis was lower again in PwHA diagnosed in more
recent years. The reason for this is unknownbutmay reflect an
increasing discussion on data available in this patient group of
infants and young children and on the role of tolerance
induction in prophylaxis without FVIII exposure. A recently
started PUP trial (NCT04431726, www.clinicaltrials.gov) and
longitudinal data from GEPHARD and other cohorts will
provide these data in the future. A collaboration of various
cohorts using longitudinal data will allow to generate these
data in a timely fashion and also on efficacy and inhibitor
development of recently licensed concentrates including all
concentrates with an extended half-life for the treatment of
haemophilia A or B. The proportion of PwH with inhibitors
appears rather low. Of note, the numbers do not represent an
inhibitor incidence as onlypositive inhibitors at the timeof the
analysis are reported. Thus, children before or after inhibitor
development are missing. These include children after
successful ITI or children with negative inhibitor titres still
undergoing ITI and children still at high risk for inhibitor
development during early exposure days. Exposure days
were not collected during the cross-sectional analysis.

Like many other cohorts, GEPHARD uses laboratory data
provided by the local centres, However, in GEPHARD a confir-
matory inhibitor diagnostic is offered to all participating
centres. A central confirmatory immunological and functional
antibody and inhibitor detection will allow further compar-
isonsof clinical and laboratorydata to allow thedetermination
of biomarkers for inhibitor development and tolerance induc-
tion in a large group of children in a real-world situation. Data
froma limitednumberof patients indicate the relevance of the
antibody signature for inhibitor development.14 The need for
such data is even higher in the currently evolving treatment
landscape with NRT prophylaxis and exposure to FVIII only
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during bleeds or surgery. Identification of biomarkers for
inhibitor development may be of even greater importance in
children receiving FVIII only for bleed treatment.

The GEPHARD study group has shown its strength in
gathering data of a large number of PwHA or PwHB spread
all over Germany. With increasing longitudinal documen-
tation and with a close collaboration with GEPHARD part-
ners and other registries, GEPHARD will be able to
contribute data on safety and efficacy of haemophilia
treatment with a large number of PUPs to provide data
on novel therapeutic concepts and novel therapeutic agents
in a timelier fashion. Further, GEPHARD has and still is
facilitating a closer collaboration between the contributing
centres.
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