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FOREWORD

As the responsible officer for the Human Genetics Programme of the
World Health Organization (WHO), I am honoured to have this opportunity
to inform you of WHO’s interest in the activities of the World Federation of
Hemophilia (WFH).

Within the past decade WHO has initiated a series of activities to collect
and quantify information on the application of genetic knowledge at the
community level. Programmes on common hereditary conditions, such as
thalassaemias, cystic fibrosis, haemophilia and neurofibromatosis, have been
initiated in order to develop approaches suitable for incorporation into health
services. Our experience has shown that any modern control programme on
hereditary diseases has to be based on a comprehensive approach combining
diagnosis, counselling, possible treatment and preventive measures. In this
context, haemophilia is considered to be one of the genetic disorders which
can be most successfully managed.

In the knowledge that haemophilia is a genetic disorder with a world wide
distribution, the WHO Human Genetics Programme is paying close attention
to the problems it presents. It is clear that the successful development of any
programme of care can only be achieved with the close cooperation of all
interested institutions, international organizations and governmental bodies.
In order to increase public and professional awareness of haemophilia, and
to promote it at the international level, WHO has been cooperating with
WFH, and supporting activities on haemophilia control in different countries.
I am sure that this joint collaboration will help to identify and implement
possible strategies for haemophilia control. Information is regularly updated
and revised at our joint meetings in the light of research development,
experience available, and family needs. The present guidelines are no
exception, and reflect the culmination of joint efforts of both WHO and
WFH. 1 especially congratulate the author for his tremendous effort in
compiling these guidelines.

I should like to encourage all of you involved in haemophilia
management, whether as patients or their families, or as members of the
health care professions, or as those involved in the planning and
implementation of health services, to work together to alleviate the problems
presented by haemophilia and related bleeding disorders.

Dr Victor Boulyjenkov, WHO
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1. INTRODUCTION

The inherited disorders of blood coagulation present providers of health
and social care with formidable problems. The disorders are eminently
treatable, even in their severest form. Untreated, they result in chronic
incapacity and handicap by early adult life, and in premature death. So
whilst proper treatment is expensive, inadequate treatment is even more so,

both to individuals and their families and to the community.

The commonest of these disorders is haemophilia A, or clotting factor VIII
deficiency. Haemophilia B, or clotting factor IX deficiency (sometimes
known as Christmas disease after the name of the first patient described)
is one fifth less common than haemophilia A. Both these disorders are
inherited as sex-linked recessives; that is the inheritance of an abnormal
gene on an X chromosome. Isolated deficiencies of the other clotting
factors are much less common because they are usually inherited in
autosomal recessive manner, and this requires both parents to carry the
abnormal gene. The disorder called von Willebrand disease, in which the
factor VIII molecule is abnormal, is usually inherited in a dominant fashion
and is therefore probably the most common, but overall the least severe,

of the inherited clotting disorders.

The incidence of haemophilia A is 1 case per 10,000 population. In its
severe form (factor VIII clotting activity < 1%) the incidence is 1 in
16,000 population. No geographical, ethnic or racial variations in the
incidence of either haemophilia A or haemophilia B are known. It has

been calculated that there are around 350,000 people with severe or
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moderately severe haemophilia A worldwide, and 70,000 people with

severe or moderately severe haemophilia B.

Given this rarity of haemophilia it is easy to appreciate how it can be
overlooked or disregarded in countries faced with major problems of
malnutrition and infection, and by those grappling with health care
prioritization. However, both on an individual and on a community basis

haemophilia therapy deserves recognition:

®  individually, because of the suffering and loss of earning capability

that must be endured without treatment,

®  within the community, because the provision of haemophilia care can
provide a template for the management of many other chronic

disorders.

These guidelines have been written' in conjunction with programmes
developed by the World Federation of Hemophilia (WFH) to help affected
families throughout the world, and following discussions held at joint
WHO/WFH meetings. The WFH acknowledges the fact that treatment is
only presently available to around 20% of those with severe haemophilia,
mostly in developed countries. The task is therefore to do everything
possible to help colleagues and families in developing countries arrange for
the provision of safe and effective therapy. The guidelines are intended to
provide ideas and to help in the organization and implementation of this

support.



The guidelines are not intended to supersede previous WHO publications
on haemophilia. In particular, those requiring guidance on the clinical
management of patients are referred to the report of the Joint WHO/WFH
Meeting on the Control of Haemophilia: Modern Treatment of

Haemophilia (1994)", referenced on page 65.



2. BASIS OF MODERN TREATMENT

The haemophilias are inherited disorders of blood coagulation. Their
severity is dependent on the level of clotting activity of factor VIII or
factor IX in the bloodstream. This activity is the expression of small
amounts of proteins manufactured in the liver and circulating in the blood
stream. People with severe haemophilia have less than 1% activity', and
are exposed to major bleeding episodes. People with 1 to 5% activity are
moderately affected, whilst those with over 5% activity have mild
haemophilia. The normal ranges of factors VIII and IX lie between 50 and
200% (5-20 iu/dl), with a mean of 100% clotting activity.

Haemophilia carriers frequently have factor VIH or IX levels below the
normal range. These females may be at risk from abnormal haemostasis
if challenged by surgery or dental extractions without appropriate

treatment, and may occasionally have menorrhagia.

The level of clotting factor activity in an individual usually determines the
clinical severity of haemophilia.  Severely affected people bleed
spontaneously into their major joints and musculature. Moderately affected
people usually only bleed after trauma, whilst mildly affected people may
only present after surgical challenge or major injury. However, it is
important to note that severity is not always a reliable guide to abnormal

bleeding and its treatment. Once haemorrhage has started the mildly

! also measured as 1 international unit per decilitre (iu/dl).
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affected person requires the same attention to securing haemostasis as a

more severely affected person.

Haemophilic bleeding can occur at any time of the day or night. The
amount of blood lost initially is in keeping with the degree of trauma, but
without treatment bleeding is prolonged. Untreated open bleeding (for
instance from open wounds, or from the bowel) may eventually lead to
exsanguination. Haemophilic bleeding into confined spaces (skull, synovial
joints, major muscle masses) will only stop when the tension of the
surrounding tissues equals or exceeds the pressure of escaping blood.
Bleeding into joints or muscles is recurrent. Typically, a severely affected
person with either haemophilia A or B bleeds 35 times a year on average,
but some people with haemophilia bleed daily. Bleeding frequency is
likely to be higher in tissues previously damaged by uncontrolled
haemorrhage. Some people, usually those with haemophilia B, bleed less

than this.

Acute pain is an immediate result of untreated bleeding into joints or
musculature. The best pain control is treatment of the bleeding episode.
Medicines containing aspirin are contraindicated because they cause an
increased tendency to bleed as a result of their effect on blood platelet
function. Similarly, the non steroidal anti-inflammatory agents (NSAIAs)
may provoke bleeding, especially from the gastrointestinal tract. Repeated
bleeds into the same joint eventually result in a breakdown of joint integrity
and the development of a chronic, painful and incapacitating arthritis. This
arthritis is irreversible, functional abnormality or pain only being relieved

by major reconstructive surgery.



It follows that the basic needs of the person with severe haemophilia are:

o accurate diagnosis, which identifies the abnormal clotting factor and

its level of activity, and

° immediate access to treatment at all times.
Treatment
Treatment of haemophilic bleeding is straightforward.  Adequate

replacement of the deficient clotting factor converts the patient’s
haemostatic response to normal, and bleeds stop in the usual way. If
treatment is given early bleeds are less likely to progress. If treatment is
late the bleeding will extend, causing more tissue disruption and increasing
the likelihood of further haemorrhage. Thus early therapy results in less
incapacity. for the patient, and less need for repeated treatment with a

consequent saving in cost.

Neither factor VIII nor factor IX can be given orally or by subcutaneous
administration. Treatment must be given into a vein (intravenously; IV).
The clotting factors are present in normal blood plasma from which they

are harvested following donation. Preparation of therapeutic material

demands:
o safe donation from healthy blood donors
e  individual testing of each donation for known pathogens (especially

hepatitis and the human immunodeficiency viruses 1 and 2)
o rapid and skilled processing which conserves the amounts of active

clotting factor present, and improves final yield, and
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o antiviral technology, ensuring end products are safe from

transmittable viral disease.

Discovery of the molecular structure of both factor VIII and factor IX has
recently allowed the development of genetically engineered products,
prepared using recombinant DNA technology. In the long term
preparations presently prepared from human plasma may eventually be

superseded by recombinant clotting factor concentrates.

Home Therapy and Prophylaxis

Optimum haemophilia treatment is best administered by the patient or a
suitably trained relative. This ensures early treatment and a reduction in
the costs otherwise required to provide hospital based therapy. In general
terms, a teenager weighing 50 kg with severe haemophilia A requires
35,000 units of factor VIII per year in order to control his bleeds (35
bleeds treated early with 1000 units of factor VIII). This figure will

increase if he already has chronic arthritis (see also page 29).

The alternative to treating bleeds, which is called on demand or ‘crisis’
therapy, is to prevent them by maintaining a constant level of clotting
factor in the patient’s bloodstream. This is called prophylaxis. Definitions
used to describe various forms of haemophilia treatment are shown in

Table 1 overleaf.



Table 1: Definitions

Home therapy The intravenous injection of clotting factor
outside the hospital setting, without direct
medical supervision.

On-demand/crisis The injection of clotting factor, given usually as

therapy home therapy, on the first evidence of a bleed.

Prophylaxis The intravenous injection of clotting factor in

| anticipation of, and in order to prevent,

bleeding.

Single-dose An injection given to prevent the disruption that

prophylaxis would be caused by a bleed that might
otherwise occur during a special event.

Limited period Regular injections given over a limited period

prophylaxis of time in order to reduce the frequency of
bleeding. - '

Long-term Regular injections given in order to prevent

(permanent) bleeding and arthropathy.

prophylaxis

In general, long term prophylaxis is more expensive than on demand
therapy in the short term. However, the overall savings it provides in
terms of health and prevention of disability in adult life often outweigh the
short term but cheaper advantages of on demand treatment. This is
especially so in the ‘management of people with haemophilia B. They may
only require weekly or twice weekly injections of factor IX in order to
prevent spontaneous bleeding. This is because factor IX has a longer
survival time (half life) in the bloodstream than factor VIII. People with
haemophilia A on prophylaxis usually need to inject factor VIII three times
a week to prevent bleeds, typically on Mondays, Wednesdays and Fridays;

the days are easier to remember than, say, an alternate day prescription.



