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International databases open the door to
improved care for rare bleeding disorders

Flora Peyvandi

The development of registries through international
collaboration has facilitated better understanding of the
rare bleeding disorders. Such work has shown that rare
bleeding disorders are heterogeneous and need to be
studied singularly, and that heterozygous patients may
bleed. There is a need to understand the minimum plasma
coagulant activity level to prevent spontaneous bleeding.
Moreover, due to the low prevalence of rare bleeding
disorders, the management of this patient population
remains a challenge. Data collection on clinical history,
efficacyandsideeffectsoftreatmentneedstobeharmonised.
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Rare diseases have a low prevalence and affect a small
number of people. In Europe, rare disorders are defined

as those affecting no more than 5 people per 10,000
inhabitants; in the United States, the definition set out in
the Rare Diseases Act of 2002 is of a disorder affecting
less than 200,000 people in the general population [1].
Therefore, in western countries a disease is defined as rare
when it has a prevalence of 1in 1500/2000.

For rare bleeding disorders, the data available in the
literature is limited. The World Federation of Hemophilia
started collecting information on rare bleeding disorders
in 2004. Its survey for 2014 suggested that 275,762 people
around the world were affected by a rare bleeding disorder
[2]. However, about 40% of the data were registered in
Europe, which suggests a significant under registration for
the rest of the world. The available data suggest that about
95-97% of the patients with a coagulation disorder are
affected by haemophilia and von Willebrand disease, and
only 3-5% have a rare disorder [3]. Among the rare bleeding
disorders, deficiencies of factor VIl and factor XI seem to
account for about one third of the patients affected.

The past 20 years have seen increasing investment in rare
bleeding disorders, allowing identification of patients by
genotype and phenotype diagnosis, as well as improvement
of knowledge through specialist networks. In addition,
given the substantial improvements in basic and clinical
research, more drug companies are beginning to invest in
rare bleeding disorders, resulting in more clinical trials and
offering the potential to develop more drugs in order to be
able to treat these patients better.

Flora Peyvandi, Associate Professor of Internal Medicine at the University
of Milan, and Director of the Angelo Bianchi Bonomi Haemophilia and
Thrombosis Centre, Fondazione IRCCS Ca’ Granda, Ospedale Maggiore
Policlinico, Milan, Italy

Email: flora.peyvandi@unimi.it

www.haemjournal.com

11

Table 1: Assigned categories of clinical bleeding severity [4]

Bleeding severity Definition

Asymptomatic No documented bleeding episodes

Grade | bleeding Bleeding after trauma or drug ingestion

Spontaneous minor bleeding: bruising,
ecchymosis, minor wounds, oral cavity
bleeding, epistaxis and menorrhagia

Grade Il bleeding

Spontaneous major bleeding: haematomas,
haemarthrosis, CNS, Gl,

and umbilical cord bleeding

Grade Ill bleeding

My interest in rare bleeding disorders began in 1995
while visiting Tehran the Imam Khomeini Hospital we
identified patients affected with deficiencies in factor
VII, V. and combined FV+FVIIl. On moving to University
College London, under the supervision of David Perry,
we undertook genotype-phenotype characterisation
initially of Iranian families with factor VIl deficiency, before
extending this to the rest of the world. At that time,

Ted Tuddenham at the MRC and David Ginsburg at the
University of Michigan, Ann Arbor, were cloning the genes
that, when mutated, cause FV+FVIII deficiency. | then
moved to Ken Bowers' lab in Boston to undertake in-vitro
expression studies in patients with FVII deficiency.

In parallel, | was also writing my PhD, working with a
large number of patients and researchers around the
world to identify the clinical manifestation of each single
deficiency and also to undertake molecular studies on
them. Given that these are rare disorders, with a small
number of patients in many different countries, this has
resulted in worldwide collaborations in order to develop
a strong evidence base in the form of an international
database. The Rare Bleeding Disorder Database (RBDD)
now includes more than 500 patients around the world.

However, at least half of the data available on rare
bleeding disorders was obtained from European countries.
Therefore, we decided to develop a database within
Europe using a standardised methodology. The European
Commission agreed to provide funding support for
the three years between 2007 and 2010 to develop a
network of European centres and to harmonise the data
available on these disorders allowing us to write guidelines
for the treatment and diagnosis of the patients. The
European Network of Rare Bleeding Disorders (EN-RBD),
coordinated by the University of Milan, has also been
important in encouraging the pharmaceutical companies
to develop products for these patients.

In all, 13 European centres from 11 countries
collaborated for three years, and 489 patients have
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been included in this European registry. We were able,
for the first time, to develop a simple and standardised
classification based on four levels of bleeding severity
(Table 1) and to show how the distribution of clinical
bleeding severity categories differs within the different
rare bleeding disorders [4]. Thus, we now know that the
most severe type of rare bleeding disorders are factor
Xl and fibrinogen deficiency, followed by factor X
deficiency, factor VIl deficiency, combined factor V and
factor VIII deficiency and finally factor Xl deficiency. We
also undertook linear regression analysis, which allowed
us to identify those factor deficiencies where there is
an excellent correlation between the circulating factor
level and the severity of the patient (such as fibrinogen
deficiency, factor X deficiency, factor Xlll deficiency and
combined factor V and VIII deficiency), those with a good
correlation (such as factor V deficiency and factor VII
deficiency) and those such as factor XI deficiency where
there is no correlation at all.

The result of all this work has been some 70-80
publications that have shown that:

Rare bleeding disorders are heterogeneous and need to

be studied singularly

Heterozygous patients may bleed

There is a need to understand the minimum plasma

coagulant activity level to prevent spontaneous bleeding

Treatment of some rare bleeding disorders may

be managed by using new global assays (although

standardisation is required)

Data collection on clinical history, efficacy and side

effects of treatment needs to be harmonised.
Despite this, there is a lack of detailed data on the
diagnosis and the chronology between diagnosis and
bleeding episodes. Therefore, we are now establishing
a prospective cohort study of at least three to five years
that will allow us to associate “dynamic” risk factors with
the outcome of bleeding and to study the efficacy of
prophylaxis. The PRO-RBDD project (www.eu.rbdd.org) is
a prospective cohort study on patients with coagulation,
fibrinogen and factor XllII deficiencies, and the same
model will be outlined in the future for the other types of
disorders. It is being undertaken as part of the EUHANET
project, supported by the European Commission and
aimed at establishing a network of haemophilia centres
to improve the care of European citizens with inherited
bleeding disorders.

We have also initiated work to clarify the treatment
of rare bleeding disorders by establishing a registry of
products for the different factor deficiencies, whether
currently available or coming soon to the market. At
present, while there are plasma-derived products available

for many of the rare bleeding disorders, there are only two
recombinant products, which are for factor VIl deficiency
and factor XlII deficiency. It is hoped that in the future we
will see the first factor V plasma-derived product.

Studies on gene therapy in haemophilia started in the late
1990s and this approach is now showing success [5-7]. A
European grant application for gene therapy in severe FVII
deficiency is ongoing.

What's next?
It is well known that haemophilia treatment is not equitably
available worldwide. For 80% of the population there is no
clinical or social network, no adequate laboratory or clinic
facilities and low or absent education and training for key
professionals such as haematologists, haemophilia nurses
and laboratory technicians. For this reason, we have been
working with centres in Afghanistan since 2011 so that
clinicians can provide a minimum level of haemophilia care
as set out by the World Federation of Hemophilia, by:
Training of a haematologist and a laboratory technician
at the haemophilia centre in Milan
Opening and equipping a centre for the diagnosis and
care of patients in Kabul
Creation of a patients’ association.
Since starting this work in Afghanistan in 2011, the number
of diagnosed patients has risen from two to 120. A similar
strategy is now being employed in Zambia. We hope
that gene therapy may go some way towards solving the
problems in these parts of the world.
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