21

2

COMPREHENSIVE CARE
OF HEMOPHILIA

Elena Santagostino1 | Alison Dougall2 | Mathieu Jackson3 | Kate Khair4 | Richa Mohan5 | Kim Chew6
| Augustas Nedzinskas7 | Margareth C. Ozelo8 | H. Marijke van den Berg9 | Glenn F. Pierce10 |
Alok Srivastava11
Angelo Bianchi Bonomi Hemophilia and Thrombosis Centre, Istituto di Ricovero e Cura a Carattere Scientifico Cà Granda Foundation,
Maggiore Hospital Policlinico, Milan, Italy, and Sobi, Basel, Switzerland
2 Special Care Dentistry Division of Child and Public Dental Health, School of Dental Science, Trinity College Dublin, Dublin Dental
University Hospital, Dublin, Ireland
3 Centre of Excellence on Partnership with Patients and the Public, Université de Montréal, Montreal, QC, Canada
4 Centre for Outcomes and Experience Research in Child Health, Illness and Disability Research Unit (ORCHID) and Great Ormond Street
Hospital for Children, London, UK
5 Empowering Minds Society for Research and Development, New Delhi, India
6 Kuala Lumpur, Malaysia
7 Ariogala, Lithuania
8 INCT do Sangue Hemocentro UNICAMP, University of Campinas, Campinas, SP, Brazil
9 PedNet Haemophilia Research Foundation, Baarn, the Netherlands
10 World Federation of Hemophilia, Montreal, QC, Canada
11 Department of Haematology, Christian Medical College, Vellore, India
1

All statements identified as recommendations are
consensus based, as denoted by CB.

2.1

Introduction

• Hemophilia is a rare X-linked congenital bleeding disorder
characterized by a deficiency of coagulation factor VIII
(FVIII), called hemophilia A, or factor IX (FIX), called
hemophilia B. The factor deficiencies are the result of
pathogenic variants in the F8 and F9 clotting factor genes.
• The best estimates of the prevalence of hemophilia, based
on the most reliable national patient registry data available
and recent World Federation of Hemophilia (WFH) annual
global surveys, indicate that the expected number of males
with hemophilia worldwide is 1,125,000, the majority of
whom are undiagnosed, including an estimated 418,000
males with severe hemophilia.1

Hemophilia A and B
• Hemophilia A is much more common than hemophilia B.
Hemophilia A is estimated to account for 80%-85% of all
hemophilia cases; hemophilia B is estimated to account for
15%-20% of all hemophilia cases. Estimated prevalence is
17.1 cases per 100 000 males for all severities of hemophilia
A (6.0 cases for severe hemophilia A) and 3.8 cases per 100
000 males for all severities of hemophilia B (1.1 cases for

severe hemophilia B).1 Estimated prevalence at birth is 24.6
cases per 100 000 males for all severities of hemophilia A
(9.5 cases for severe hemophilia A) and 5.0 cases per 100
000 males for all severities of hemophilia B (1.5 cases for
severe hemophilia B).1
• Hemophilia is usually inherited through an X chromosome
with an F8 or F9 gene mutation. However, both the F8
and F9 genes are prone to new mutations, and about 30%
of all cases result from spontaneous genetic variants.
Prospective studies report that over 50% of people newly
diagnosed with severe hemophilia have no prior family
history of hemophilia.2,3
• Hemophilia usually affects only males who inherit an
affected maternal X chromosome. Females with hemophilia
(FVIII or FIX <40 IU/dL) are rare; in such cases, both X
chromosomes are affected or one is affected and the other
is inactive. A female with one affected X chromosome is
called a carrier of hemophilia.4
• Hemorrhages, musculoskeletal complications, and other
sequelae of hemophilia typically occur in males with
hemophilia but may also occur in a proportion of female
carriers. Since the baseline factor levels in carriers may be
normal or variably reduced, the symptoms and complications
of hemophilia are less common in females and are often
overlooked and underdiagnosed; joint bleeds in carriers
often remain unrecognized, leading to poorer joint outcomes
due to undiagnosed joint problems. Better diagnosis and
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management of bleeding problems in carriers are needed.
(See Chapter 9: Specific Management Issues – Carriers.)

Clinical diagnosis
• Hemophilia should be suspected in individuals presenting
with a history of any of these symptoms:
– easy bruising;
– “spontaneous” bleeding (i.e., bleeding for no
apparent/known reason), particularly into the joints,
muscles, and soft tissues;
– excessive bleeding following trauma or surgery.
• Early symptoms of joint bleeds in children at a very young
age are a key indicator of severe hemophilia.5 (See also
“Bleeding manifestations” below.)
• If hemophilia is suspected, the clinician should obtain the
patient’s bleeding history and family history of abnormal
or unexplained bleeding experienced by any siblings or
maternal male relatives (i.e., maternal cousin, uncle, or
grandfather) to assess patterns of inheritance and assist
with diagnosis.
• Accurate diagnosis of hemophilia is essential to inform
appropriate management. A definitive hemophilia diagnosis
is based on a factor assay to demonstrate deficiency of
FVIII or FIX.
• See Chapter 3: Laboratory Diagnosis and Monitoring and
Chapter 4: Genetic Assessment.
Bleeding manifestations
• The characteristic phenotype in hemophilia is the bleeding
tendency. The severity of bleeding manifestations in
hemophilia generally correlates with the degree of the
clotting factor deficiency (see Table 2-1).
• People with mild hemophilia may not necessarily have
abnormal or prolonged bleeding problems until they
experience serious trauma or undergo surgery.
• People with severe hemophilia most commonly experience
bleeds into the joints, muscles, and internal organs (see
Tables 2-2 and 2-3).

• In newborns and children with severe hemophilia less
than 2 years of age, common types of bleeding include6,7:
– soft tissue and intramuscular bleeding;
– bleeding associated with a medical procedure
(e.g., venipuncture, central line placement,
circumcision, neonatal heel prick);
– mucocutaneous bleeding (e.g., oral, nasal);
– extracranial bleeding.
• Some types of bleeds can be life-threatening and require
immediate treatment and medical attention.
• See Table 2-2 and Chapter 7: Treatment of Specific
Hemorrhages.

Patient/caregiver education
• People with hemophilia and family/primary caregivers
must receive comprehensive education on hemophilia
care, particularly on the prevention and treatment of bleeds
and management of musculoskeletal complications, and
training on essential skills for self-management, including
bleed recognition, self-treatment, record-keeping, dental
care, and risk management.10,11 (See 2.5 Home therapy –
Self-management, below.)

2.2

Comprehensive care

• Comprehensive hemophilia care involves multidisciplinary
medical services necessary for the diagnosis, treatment,
and management of the condition and its complications.
These services are typically delivered by a hemophilia
treatment centre or hemophilia comprehensive care centre,
as described in Chapter 1: Principles of Care – Principle 1:
National coordination and delivery of hemophilia care.
Comprehensive care promotes physical health, psychosocial
well-being, and quality of life for people with hemophilia
and reduces morbidity and mortality.11-13 It should
encompass family-centred care, particularly diagnosis
and management of carriers.11,14

TABLE 2-1 Relationship of bleeding severity to clotting factor level8
Severity

Clotting factor level

Bleeding episodes

Severe

<1 IU/dL (<0.01 IU/mL) or <1% of normal

Spontaneous bleeding into joints or muscles, predominantly
in the absence of identifiable hemostatic challenge

Moderate

1-5 IU/dL (0.01-0.05 IU/mL) or 1-5% of normal

Occasional spontaneous bleeding; prolonged bleeding
with minor trauma or surgery

Mild

5-40 IU/dL (0.05-0.40 IU/mL) or 5-<40% of normal

Severe bleeding with major trauma or surgery; rare
spontaneous bleeding
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Key components of comprehensive care
• Hemophilia is a rare inherited disorder that is complex
to diagnose and to manage. Optimal care, especially for
people with severe forms of the disorder, requires more
than treatment of acute bleeding.
• Priorities in hemophilia treatment and care include10,11:
– prevention of bleeding and joint damage;
– prompt management of bleeding episodes including
physical therapy and rehabilitation after joint bleeds;
– pain management;
– management of musculoskeletal complications;
– prevention and management of inhibitors;
– management of comorbidities;
– dental care;
– quality-of-life assessments and psychosocial support;
– genetic counselling and diagnosis;
– ongoing patient/family caregiver education and support.
• Emergency care should be available at all times, with the
following essential services and resources10,11:
– coagulation laboratory services with the capacity to
perform accurate and precise clotting factor assays
and inhibitor testing;
– provision of clotting factor concentrates (CFCs),
either virus-inactivated plasma-derived or
recombinant, as well as other hemostatic agents
such as desmopressin (DDAVP) and antifibrinolytic
agents (tranexamic acid or epsilon aminocaproic
acid [EACA]) where available;
– provision of safe blood components such as
fresh frozen plasma (FFP) and cryoprecipitate if
adequately screened, tested, and/or virus-inactivated
where CFCs are not available;
– casting and/or splinting and mobility/support aids,
as needed.
• See Chapter 5: Hemostatic Agents.
Comprehensive care team
• The wide-ranging needs of people with hemophilia and
their families are best met by a multidisciplinary team of
healthcare professionals with expertise and experience in
hemophilia, in accordance with accepted protocols and
practices and national standards of care, if available.10,15,16
Patient/healthcare provider partnership and
decision-making
• People with hemophilia are regarded as distinct core
members of the comprehensive care team who through
day-to-day self-management become experts and partners
in their own hemophilia care.

TABLE 2-2 Sites of bleeding in hemophilia9
Serious

• Joints (hemarthrosis)
• Muscles, especially deep
compartments (iliopsoas, calf,
forearm)
• Mucous membranes of the mouth,
nose, and genitourinary tract

Life-threatening

• Intracranial
• Neck/throat
• Gastrointestinal

TABLE 2-3 Approximate frequency of bleeding
at different sites
Site of bleeding

Approximate
frequency

Joints
• More common in hinged joints: ankles,
knees, elbows
• Less common in multi-axial joints:
shoulders, wrists, hips

70-80%

Muscles

10-20%

Other sites (major bleeds)

5-10%

Central nervous system

<5%

• It is important to involve patients (and their parents/
caregivers) in decision-making; incorporate their particular
preferences, values, and personal experiences;17 and obtain
their concurrence with short- and long-term treatment
and management plans. All parties should engage in truly
shared decision-making through educated discussions about
available healthcare options and anticipated outcomes,
including evidence-informed guideline recommendations,
benefits and risks of the various choices, and expressed
concerns and values of the patient and care-givers.18 They
should work together on the development and periodic
updating of individualized treatment guidelines that the
patient/caregiver can consult at will and share with others
involved in care.
• Increasingly, patients are not only active members of their
own healthcare team; they are becoming full partners in
the health-care team who are also involved in research,
medical education, and student training in recognition of
the value of their particular understanding and expertise.17
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Multidisciplinary team
• The core team typically consists of a medical director, nurse
coordinator, physical therapist, laboratory specialist, and
psychosocial counsellor; all of whom should be specifically
trained in the field.
– The medical director (normally a pediatric and/
or adult hematologist or a physician with training
and expertise in managing hemophilia and other
bleeding disorders) oversees patient management
including ordering diagnostic laboratory tests,
prescribing treatment, and monitoring patient health
and medical needs.
– The nurse coordinator, who should have training
in the management of patients with bleeding
disorders, coordinates the provision of care by the
multidisciplinary team, educates patients and their
families, provides training for home therapy and
other aspects of care, and assesses patients and
institutes initial care where appropriate.
– The physical therapist plays an important role in
educating people with hemophilia and their caregivers
on preventive measures, facilitating complete
functional recovery after each bleed, and counselling
individuals about preserving musculoskeletal
health.19 Other musculoskeletal specialists (i.e.,
occupational therapist, physiatrist, physical medicine/
rehabilitation specialist, rheumatologist, orthopedist,
orthopedic surgeon) provide treatment for specific
musculoskeletal conditions.
– The laboratory specialist performs specialized blood
tests to establish the diagnosis and monitor therapy,
including blood coagulation tests, factor assays, and
inhibitor assays.
– The psychosocial counsellor (preferably a social
worker or psychologist) conducts psychosocial
assessments and provides counselling and/or
referrals to community resources.
• The roles assumed by core team members may differ
at different centres, depending on the availability and
expertise of trained staff and the organization of services
within the centre.
• The comprehensive care team should also include or have
access to dentists with hemophilia experience, and other
specialists as needed to address specific medical and
health-related issues that some people with hemophilia
and carriers may encounter, including:
– chronic pain specialist;
– pharmacist;
– geneticist;

–
–
–
–
–

hepatologist;
infectious disease specialist;
immunologist;
gynecologist/obstetrician;
vocational counsellor.
• Other medical specialists may be needed to address
comorbid conditions related to age, lifestyle, or other
circumstances. (See Chapter 9: Specific Management
Issues – Comorbidities.)
• Detailed clinical management protocols are essential to
ensure continuity of care in the event of personnel changes
within the comprehensive care team.10,15,16
• To foster the necessary expertise and experience in
hemophilia, mentorships and fellowships can offer
opportunities for recruiting medical professionals to the
field and advancing clinical knowledge.
RECOMMENDATION 2.2.1:

• For people with hemophilia, the WFH recommends
coordinated delivery of comprehensive care by a
multidisciplinary team of healthcare professionals
with expertise and experience in hemophilia.
• REMARK: The core members of the comprehensive
care team should consist of a medical director, nurse
coordinator, musculoskeletal specialists, medical
laboratory specialist, psychosocial specialist, and the
patient and family caregivers. The roles assumed by
the core team members may differ at different centres
depending on the availability and expertise of trained
staff and the organization of services within the centre. CB
RECOMMENDATION 2.2.2:

• For people with hemophilia, the WFH recommends
availability of and access to:
– appropriate emergency care at all times;
– a coagulation laboratory capable of performing
clotting factor assays and inhibitor testing;
– appropriate clotting factor concentrates (CFCs),
either plasma-derived or recombinant, as well
as other hemostatic agents such as desmopressin
(DDAVP), emicizumab, and antifibrinolytics;
– safe blood components such as fresh frozen
plasma (FFP) and cryoprecipitate that have
been adequately screened, tested, and/or virusinactivated if CFCs are not available;
– casting and/or splinting for immobilization and
mobility/support aids, as needed;
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–

other specialists to address specific medical and
health-related issues that some individuals may
encounter, as needed. CB

RECOMMENDATION 2.2.3:

• For all patients with hemophilia, the WFH suggests the
preparation of written clinical management protocols
to ensure continuity of care in the event of changes in
clinic personnel. CB

Functions of a comprehensive care program
• A comprehensive care program helps put into operation
the key principles of comprehensive care for hemophilia.
The core functions are described here.
Coordination and provision of care
• A comprehensive care program enables centralized
coordination of care from across multidisciplinary
specialities, services, and facilities, and the provision of
inpatient care (hospital stays) and outpatient care (checkups
and other clinic visits) to patients and their families.
• People with hemophilia require periodic monitoring and
assessment of their condition and circumstances. They
should be evaluated at least once per year; those with
mild or moderate hemophilia may require less frequent
monitoring.20
• Referrals to other services (e.g., dentistry, surgery,
obstetrics/ gynecology) including communication of the
care management plan to all treaters and care facilities
are arranged through the program, which helps ensure
that patients receive optimal care from specialists
with appropriate hemophilia expertise. Planning and
coordination of procedures must involve patients/family
caregivers in consultation with all specialists required (e.g.,
for surgery, the anesthesiologist, surgeon, and surgical
staff including nurses).20-22
• Ongoing collaboration with patients and family caregivers
to develop, audit, and refine the comprehensive care
management plan is essential.
RECOMMENDATION 2.2.4:

• For people with hemophilia, the WFH recommends
a multidisciplinary checkup including hematologic,
musculoskeletal, and quality-of-life assessments by the
core comprehensive care team members at least yearly
(every 6 months for children).
• REMARK: Smaller centres and family physicians
can provide primary care and management of some
complications of hemophilia, in frequent consultation

with the hemophilia comprehensive care centre, especially
for patients who live a long distance from the nearest
hemophilia treatment centre. CB
Patient registry and data collection
• The comprehensive care program facilitates centralized
patient data collection on sites of bleeds, types and doses
of treatment administered, complications of treatment,
and assessment of long-term musculoskeletal and other
health outcomes and patient-reported outcomes (e.g.,
bleed-related activities, acute and chronic pain, days
missed from school or work, impact of hemophilia on
activities of daily living). The WFH’s World Bleeding
Disorders Registry (WBDR) is an online platform for
use by hemophilia treatment centres around the world to
collect such data to monitor patient outcomes and guide
clinical practice.23
• Patient records should be maintained in accordance
with confidentiality laws and other national regulations,
ideally in a computerized patient registry that is updated
regularly by designated clinic staff with direct or indirect
patient input.
• Systematic data collection also serves to facilitate the
auditing of services provided by the hemophilia treatment
centre with the goal of improving care delivery and to help
the patient better manage their health condition.
• See Chapter 9: Specific Management Issues, Chapter 10:
Musculoskeletal Complications, and Chapter 11: Outcome
Assessment.
RECOMMENDATION 2.2.5:

• For all patients with hemophilia, the WFH recommends
systematic data collection in patient registries, where
possible, to inform allocation of resources, support
improvement of care delivery services, and promote
collaboration among centres in sharing data and
conducting research. CB
Clinical research
• Basic and clinical hemophilia research should be
conducted where possible. Since the number of patients
with hemophilia at individual centres may be limited,
clinical research is best conducted in collaboration with
other hemophilia centres and national hemophilia patient
groups such as national member organizations (NMOs)
of the WFH.
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Patient/caregiver education and support
• Education and training on home therapy should be provided
where available and should ideally include supervision of
adherence to treatment.
• Ongoing support should be provided to families and
caregivers including identifying resources and/or developing
strategies to enable them to adapt to living with hemophilia.
• Potential challenges that patients and family members may
encounter in everyday living, particularly those related to
the management of bleeding, include:
– changes associated with different stages of growth
and development (especially adolescence and aging);
– adherence to a complex medical regimen requiring
frequent IV infusions in the midst of other
competing family needs24;
– issues with schooling and/or employment;
– psychosocial and mental health issues;
– bleeding problems and reproductive issues in
carriers.
• In collaboration with hemophilia patient organizations, a
comprehensive care program helps promote and/or facilitate
hemophilia support groups, educational workshops, and
recreational activities such as hemophilia camps.
• See 2.5 Home therapy and 2.8 Transition from pediatric
to adult care, below, and Chapter 9: Specific Management
Issues.
RECOMMENDATION 2.2.6:

• The WFH recommends that adequate education be
provided to people with hemophilia, their family members,
and other caregivers to enable self-management and
sufficient understanding of the disease for prevention of
bleeds and related complications and for life planning. CB
RECOMMENDATION 2.2.7:

• For people with hemophilia and their families, the WFH
recommends promotion and/or facilitation of educational
and recreational activities in collaboration with patient
organizations, to provide them with opportunities to
discover new interests and capabilities and build a
support network with diverse members of the hemophilia
community. CB

2.3

Fitness and physical activity

• Physical activity is important to promote normal
neuromuscular development and physical fitness.19

• People with hemophilia may have an increased risk of low
bone mineral density compared to the general population
due to risk factors including hemophilia severity and
hemophilic arthropathy and resulting immobility.25 Ways
to promote bone health include preventing hemarthrosis,
regular exercise, and adequate vitamin D and calcium
intake.26,27
• For those with significant musculoskeletal dysfunction,
weight-bearing activities that promote development and
maintenance of good bone density should be encouraged
to the extent their joint health permits.26
• The choice of activities should reflect the individual’s
preferences/interests, physical condition and ability, local
contexts, and available resources.
• Non-contact sports such as swimming, walking, jogging,
golf, badminton, archery, cycling, rowing, sailing, and
table tennis should be encouraged.
• High-contact and collision sports such as soccer, hockey,
rugby, boxing, and wrestling, and high-velocity activities
such as motocross racing and skiing are not advised due
to the potential for life-threatening injuries, unless the
individual is on adequate prophylaxis to cover such activities
and is well educated on the potential risks.
• Custom-made dental mouthguards should be used by
individuals with hemophilia for all contact sports to
prevent trauma and injury to teeth and oral soft tissues.28
• Organized sports programs should be encouraged over
unstructured sports activities where protective equipment
and supervision may be lacking.
• Ideally, individuals with hemophilia (or their family
caregivers) should consult a physical therapist before
engaging in new sports and physical activities to discuss
their appropriateness, required protective gear, prophylaxis
(factor coverage and other measures), and required physical
skills prior to beginning the activity. This is particularly
important if the individual has any joint with recurrent
bleeding (i.e., target joint).29
• Ongoing patient/caregiver education on the physical
implications of a given activity in relation to hemophilia
(i.e., joint flexion, joint or muscle trauma) is important
so that they can make informed choices, adapt their selfmanagement accordingly, and responsibly manage the way
they participate in sports and physical activities.
• Target joints can be protected with braces or splints
during physical activity, especially in the absence of factor
coverage.30,31
• See Chapter 7: Treatment of Specific Hemorrhages and
Chapter 10: Musculoskeletal Complications.
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RECOMMENDATION 2.3.1:

• For people with hemophilia, the WFH recommends
promotion of regular physical activity and fitness, with
special attention on bone health maintenance, muscle
strengthening, coordination, physical functioning,
healthy body weight, and positive self-esteem. CB
RECOMMENDATION 2.3.2:

• For people with hemophilia, the WFH recommends
promotion of non-contact sports. High-contact and
collision sports and high-velocity activities should
be avoided unless the individual is on a prophylactic
regimen that is adequate to cover such activities and
is properly educated on the potential risks and other
required protective measures.
• REMARK: The choice of sports activities should take
into consideration the individual’s physical condition
and ability, preferences and interests, local customs,
and available resources. CB
RECOMMENDATION 2.3.3:

• For people with hemophilia, the WFH recommends
consultation with a physical therapist or other
musculoskeletal specialist before engaging in sports and
physical activities to discuss their appropriateness specific
to the individual’s condition and their requirement for
particular physical skills and/or protective gear. CB

2.4

Adjunctive management

• Adjunctive therapies are important in the treatment of
bleeds, particularly where coagulation therapies and
hemostatic agents are limited (or unavailable), and may
lessen the amount of treatment product required.
• First-aid measures are a key component of adjunctive
management. In addition to CFCs to raise factor levels (or
DDAVP in mild hemophilia A), the PRICE principles—
protection, rest, ice, compression, and elevation—based
on the conventional rest, ice, compression, and elevation
(RICE) protocol for injuries, may be used for joint and
muscle bleeds. Another approach, POLICE (protection,
optimum loading, ice, compression, and elevation), replaces
“rest” with “optimum loading” to focus attention on the
need to balance rest with early mobilization and gradual
weight-bearing to prevent complications associated
with immobilization.32 It is important to consider the
appropriateness of each of these measures for the particular
situation.

• In recent years, there has been debate on the application of
ice, which is believed to help manage acute pain from joint
bleeding and reduce blood flow to the injured tissue.33 One
study suggested that the cooling effect of ice may interfere
with coagulation and slow the hemostasis process.34
However, counter viewpoints note that many people with
hemophilia appreciate ice for pain relief and that, for those
without access to treatment products, ice for acute and
chronic pain may be their only “treatment” option.35-37
• See Chapter 7: Treatment of Specific Hemorrhages – Joint
hemorrhage – Adjunctive care.
• Physical therapy and rehabilitation are particularly
important for functional improvement and recovery
after musculoskeletal bleeds and for those with established
hemophilic arthropathy.38,39
• See Chapter 7: Treatment of Specific Hemorrhages – Joint
hemorrhage – Physical therapy and rehabilitation and
Chapter 10: Musculoskeletal Complications – Hemophilic
arthropathy and joint contractures – Physical therapy for
hemophilic arthropathy.
• Antifibrinolytic drugs are effective as adjunctive treatment
for mucosal bleeds and invasive dental procedures. (See
2.7 Dental care and management, below, and Chapter 5:
Hemostatic Agents – Other pharmacological options.)
• Certain selective COX-2 inhibitors may be used for joint
inflammation after an acute bleed and for chronic arthritis.40
(See 2.6 Pain management, below.)
• Complementary techniques for pain management (e.g.,
meditation, distraction, mindfulness, or music therapy)
may also be helpful for those with chronic hemophilic
arthropathy. (See 2.6 Pain management, below.)
RECOMMENDATION 2.4.1:

• For people with hemophilia with a muscle or joint bleed,
the WFH recommends following the PRICE principles
(protection, rest, ice, compression, and elevation) in
addition to increasing factor level. CB
RECOMMENDATION 2.4.2:

• For people with hemophilia recovering from a joint
or muscle bleed, the WFH recommends gradual reinitiation of physical activities under the supervision
of a physical therapist with experience in hemophilia
to assess resumption of normal motor development
and coordination.
• REMARK: For children with hemophilia recovering
from a joint or muscle bleed, the physical therapist
and family caregiver should remain in close contact
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to discuss and decide on the appropriate sports and
activities for the child’s progressive rehabilitation. CB
RECOMMENDATION 2.4.3:

• For people with hemophilia with established hemophilic
arthropathy or after recovery from musculoskeletal
bleeding, the WFH recommends physical therapy and
rehabilitation activities. CB

• A patient/caregiver home therapy certification program
is helpful for acknowledging and ensuring readiness to
begin home therapy.
• Treatment adherence, level of education, and understanding
of episodic and prophylactic treatment, infusion/injection
techniques, and bleed records should be reviewed and
evaluated with patients and family caregivers at clinic
checkups.
• See also “Self-management” below.

RECOMMENDATION 2.4.4:

• For people with hemophilia, the WFH recommends
the use of antifibrinolytic drugs (e.g., tranexamic acid,
epsilon aminocaproic acid [EACA]) alone or as adjuvant
treatment, particularly in controlling mucosal bleeds
and for invasive dental procedures. CB

2.5

Home therapy

• Home therapy gives people with hemophilia immediate
access to CFCs or other coagulation therapies and hemostatic
agents (e.g., emicizumab, DDAVP, antifibrinolytics) and
hence enables optimal early treatment, resulting in less
pain, dysfunction, and long-term disability, and significantly
reduced hospitalization rates for hemophilic bleeding
complications, especially for those on prophylaxis compared
to episodic therapy.41-43
• Home therapy also offers people with hemophilia
substantially improved quality of life including less school/
work absenteeism, the ability to safely participate in a
larger variety of sports and physical activities, greater
employment stability, and greater freedom to travel.44
• Home therapy must be supervised closely by the
comprehensive care team and should only be initiated
after comprehensive patient/caregiver education and
training.41,42
• Education should focus on instilling essential knowledge
of hemophilia and the basics of home therapy, including:
– recognition of bleeds and common complications;
– first-aid measures;
– dosage calculation;
– storage, preparation, and administration of CFCs
and/or other treatment products;
– aseptic techniques;
– venipuncture (or access through a central venous
catheter) and self-infusion/self-injection;
– record-keeping;
– proper storage and disposal of needles/sharps;
– handling of blood spills.

Clotting factor replacement therapy
• Home therapy with CFCs should ideally be achieved with
products that are safe and are easily reconstituted. CFCs can
be stored at room temperature or in a domestic refrigerator,
depending on the product. People with hemophilia must
be skilled in self-infusion to minimize time to treatment
and improve their joint health outcomes.45
• Home therapy with CFCs can be started with young
children with adequate venous access and motivated family
caregivers who have undergone comprehensive training.
Older children and teenagers can learn self-infusion
with education and training from the hemophilia nurse
coordinator (or home infusion nurse, where available)
and family support.
• See “Self-management” below and Chapter 6: Prophylaxis
in Hemophilia.
New coagulation therapies
• The use of new innovative therapies administered via
different routes requires carefully planned patient/caregiver
education, training, and supervision including specific
training for those transitioning to another type of therapy
(e.g., from intravenous factor replacement therapy to
subcutaneous factor substitution therapy with emicizumab).
• Patients and their caregivers should understand the
differences, benefits, and any risks associated with a
particular treatment. Importantly, they should be taught
how to monitor treatment and response, and under which
circumstances they should contact their healthcare provider
and/or hemophilia treatment centre (e.g., breakthrough
bleeding, upcoming surgery).
Emicizumab
• People with hemophilia A on prophylaxis with emicizumab
may begin home therapy after proper training in
subcutaneous injection technique.46
• Emicizumab and those non-factor agents in development
differ from conventional types of prophylaxis as they do not
replace the missing coagulation factor, are administered
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subcutaneously and, in some cases, can be administered as
infrequently as once or twice monthly.47 Additionally, these
agents are not associated with the peak and trough curves
of protection that are now seen with factor prophylaxis
regimens.
• Emicizumab’s subcutaneous route of administration is
already making it easier to start pediatric patients on
prophylaxis at very young ages and without the need for
central venous access devices (CVADs). Emicizumab
makes it feasible to initiate prophylaxis at birth to provide
protection of newborns and infants newly diagnosed with
severe hemophilia A; however, further research in infants
less than 1 year of age is required.48
• Emicizumab is not intended to treat acute bleeding episodes.
Breakthrough bleeding is treated with doses of CFCs (or
bypassing agents in the case of patients with inhibitors) that
are sufficient to achieve hemostasis. Caution is required
when treating breakthrough bleeding episodes while on
emicizumab as several patients have developed either venous
thromboembolism or thrombotic microangiopathy with
concomitant administration of activated prothrombin
complex concentrate (aPCC).49 Consult the individual product
inserts for precautions and risk management guidance.
• See Chapter 5: Hemostatic Agents, Chapter 6: Prophylaxis
in Hemophilia, and Chapter 8: Inhibitors to Clotting Factor.

Self-management
• Self-management focuses on patient empowerment and
refers to a patient’s ability to acquire the necessary skills
and knowledge to become competent in their own care
and apply it in their daily activities to keep their condition
under control and minimize its impacts on their physical
and psychological health.45 For people with hemophilia,
self-management requires concrete knowledge of bleeding
mechanisms and treatment strategies (when and how to
treat and what dose to give).45
• The key self-management skills required for people with
hemophilia include45:
– bleed recognition;
– self-infusion/self-treatment skills;
– self-care (i.e., nutrition and physical fitness) and
medicines management (i.e., record-keeping,
treatment routines, maintenance of adequate
treatment supply, skills in storage, reconstitution,
and administration of treatment products);
– pain management; and
– risk management and conceptualizing preventive
therapy.

• Knowledge of appropriate adjunctive therapies (e.g.,
antifibrinolytics, pain medications) and adjunctive
management (e.g., the PRICE principles) are also important
to self-management.
• See 2.3 Fitness and physical activity, 2.4 Adjunctive
management, and 2.5 Home therapy, above, and 2.6 Pain
management, below.
Bleed recognition
• Bleed recognition, especially of joint and muscle bleeds,
is an essential part of self-management so that prompt
treatment can be initiated to minimize the shortand longterm impacts of bleeds. In hemophilia, a wait-and-see
approach for potential bleeds or missed doses may result
in the onset and progression of bleeding symptoms that
are not only painful but ultimately lead to joint damage.
• It is important for family members/caregivers to be able
to recognize subtle signs of bleeds in young children with
hemophilia; in infants and young children, reluctance to
use a limb may be indicative of a joint/muscle bleed.50
The signs and symptoms of common types of hemorrhage
in hemophilia50 are described in Chapter 7: Treatment
of Specific Hemorrhages and Chapter 11: Outcome
Assessment.
• For those on prophylaxis with new types of coagulation
therapy, it is important to monitor and assess the ability
of patients/caregivers to recognize breakthrough bleeds
and initiate prompt episodic treatment with CFCs or
appropriate hemostatic agents.
Self-infusion/self-treatment
• In young children, injections or infusions are normally
given by the parents and/or caregivers until the child is
old enough to switch to self-treatment.51
• Children with hemophilia typically learn to self-infuse
or self-inject in late childhood or early adolescence. Selfinfusion requires skill and expertise developed through trial
and error as well as education and support.45 Becoming
sufficient at self-infusion is complex as it requires a onehanded technique to perform all steps; however, most
children self-infuse at least part of the time by 12 years
of age.45
• Establishing routines, such as self-infusing at the same
time every day, can help significantly with treatment
adherence.45
RECOMMENDATION 2.5.1:

• Patients (or caregivers of children) with hemophilia
should be taught how to manage their care at home
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and be able to demonstrate understanding of how to
recognize bleeds and the ability to infuse or self-infuse,
with monitoring of venous access skills over the patient’s
lifetime. CB
Self-care and medicines management
• Because people with hemophilia self-manage largely at
home, healthcare providers have to depend on the patient/
caregiver to inform them of their type of bleed episodes,
bleeding frequency, and usage of treatment products.52
• Therefore, it is important for patients/caregivers to keep
accurate bleed treatment records (paper or electronic) that
include the date and site of bleeding, the dosage and lot
number of the product used, any adverse effects, bleedrelated activities, and other outcomes to be reported as
required.
• Hemophilia treatment centres now have the option to use
electronic diaries (e-diaries) in the form of smartphone
applications, handheld wireless monitoring systems, and
online platforms that allow real-time entries and direct
data analysis. With these tools, healthcare providers no
longer need to rely on patient visits to the hemophilia
treatment centre to review paper diaries.53-56
• Studies on e-diaries have demonstrated that their use
increases the amount of information provided as well as
the completeness of data reporting.53 Remote patient record
management may also improve treatment compliance,
increase patient quality of life, support healthcare
providers in modifying treatment regimens, and improve
communication with the healthcare team.54-56
RECOMMENDATION 2.5.2:

• For patients with hemophilia, a detailed record of
all treatments administered (reason, batch number,
number of units, etc.) should be documented and used
to personalize treatment plans. CB
Risk management and conceptualizing
preventative therapy
• Risk management requires the ability to judge and balance
chances and risks encountered in daily life, including
controlling and navigating risks that arise and distinguishing
between negative risk-taking and positive risk management.45
In addition, it requires being able to self-advocate for
appropriate hemophilia care with support from the
hemophilia treatment centre such as emergency care,
surgical management, or dental treatment. (See 2.3 Fitness
and physical activity, above, 2.7 Dental care and management,
below, and Chapter 9: Specific Management Issues.)

• In addition, healthcare providers can educate and guide
people with hemophilia in planning their daily lives to
reduce bleeding risk. Strategies may include adapting the
treatment regimen to fit within other priorities (e.g., school
and sports), routines, activities, and events in their lives.45

Central venous access devices
• An implanted central venous access device can enable stable,
long-lasting venous access to make infusions easier and
may be required for administering prophylaxis or immune
tolerance induction (ITI) therapy in young children with
problematic venous access.57,58
• The complications and risks associated with surgical
implantation of CVADs (i.e., hospitalization, bleeding,
catheter infection, thrombosis, breakage, and/or
malfunction) need to be weighed against the advantages
of early initiation of intensive prophylaxis.59-61 Many
pediatricians and hemophilia treaters are shifting from the
use of CVADs to peripheral venous access for early initiation
of prophylaxis, starting with once-weekly prophylaxis then
gradually escalating infusion frequency,62 together with
more intensive caregiver training.
• Alternatively, the use of emicizumab obviates the need
for CVADs, and it is increasingly among the treatment
options for people with hemophilia A in many countries.
(See Chapter 6: Prophylaxis in Hemophilia.)
• The protocol used for device care (using aseptic precautions),
quality of patient/caregiver education, and user compliance
may affect frequency of infections; therefore, careful
guidelines and surveillance protocols are important to
reduce the risk of complications.59
• Parents and caregivers must be taught to keep CVADs
scrupulously clean and to flush out the catheter properly
after each therapy administration to prevent CVAD infection
and clot formation.59 Fibrinolytic agents may be helpful
for preventing clotting and infections.60
• It is essential to ensure that parents and caregivers have a
thorough understanding of all aspects of home therapy and
are prepared and able to handle the issues and challenges
that commonly arise in children with hemophilia at each
development stage. (See 2.8 Transition from pediatric to
adult care, below.)
• For patients in whom venous access is problematic, nonfactor replacement therapy that can be administered
subcutaneously (i.e., emicizumab) should be considered.
(See Chapter 6: Prophylaxis in Hemophilia – Non-factor
replacement therapy.)
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RECOMMENDATION 2.5.3:

• For children with hemophilia, central venous access
devices could be considered to facilitate early access to
bleed treatment and prophylaxis. CB

• Initially, narcotic analgesics can be given, followed by an
oral opioid.
• When pain decreases, paracetamol/acetaminophen may
be used.
RECOMMENDATION 2.6.4:

2.6

Pain management

• Acute and chronic pain are common in people with
hemophilia. Proper assessment of the cause of pain is
essential.63
• See also Chapter 7: Treatment of Specific Hemorrhages.
RECOMMENDATION 2.6.1:

• For people with hemophilia with acute or chronic pain,
the WFH recommends the use of age-appropriate pain
assessment tools to determine the cause and guide
appropriate management. CB

Pain caused by venous access
• In general, no pain medication is given. If required,
application of a local anesthetic spray or cream at the
site of venous access may be helpful.64-66

• For patients with hemophilia and postoperative pain, the
WFH advises proportionate management of postoperative
pain in coordination with the anesthesiologist or pain
specialist. CB
RECOMMENDATION 2.6.5:

• For patients with hemophilia and postoperative
pain, the WFH recommends analgesia similar to that
used in patients without hemophilia including, as
appropriate, the use of intravenous morphine or other
narcotic analgesics, followed by an oral opioid (e.g.,
tramadol, codeine, hydrocodone, etc.) and paracetamol/
acetaminophen as pain decreases.
• REMARK: With the exception of selective COX-2
inhibitors, NSAIDs should not be used in patients
with hemophilia.
• REMARK: The intramuscular route for administration
of analgesia is not advised. CB

RECOMMENDATION 2.6.2:

• For people with hemophilia with venous access pain,
discomfort or anxiety, the WFH recommends the
application of a local anesthetic spray or cream at the
site of venous access. CB

Pain caused by joint or muscle bleeding
• While hemostatic treatment should be administered as
soon as possible to stop bleeding, additional medications
are often needed for pain control (see Table 2-4).
• Other adjunctive measures may be required.40
• See also Chapter 10: Musculoskeletal Complications.

TABLE 2-4 Pain management strategies for
people with hemophilia
Severity
1

Paracetamol/acetaminophen
If not effective


2

COX-2 inhibitorª (e.g., celecoxib, meloxicam,
nimesulide, and others)
or
paracetamol/acetaminophen plus codeine
(3-4 times/day)
or
paracetamol/acetaminophen plus tramadol
(3-4 times/day)

3

Morphine: Use a slow-release product with a
rapid-release product as an escape analgesic.
Increase use of the slow-release product if
the rapid-release product is used more than
4 times/day.

RECOMMENDATION 2.6.3:

• For people with hemophilia with acute pain due to a
joint or muscle bleed, the WFH recommends immediate
administration of clotting factor concentrates to stop
bleeding, pain medication, and adjunctive measures
such as immobilization, compression, and splinting to
minimize pain, if appropriate. CB

Postoperative pain
• Intramuscular injection of analgesics should be avoided.
• Postoperative pain management should be coordinated
with the anesthesiologist or pain specialist.

Note: If for any reason medications have been stopped for a period
of time, individuals who have been taking and tolerating high-dose
narcotic drugs should restart the drug at a lower dose, or use a less
powerful painkiller, under the supervision of a physician.
ªCOX-2 inhibitors should be used with caution by people with
hemophilia with hypertension and renal dysfunction.
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Pain due to chronic hemophilic arthropathy
• Chronic hemophilic arthropathy develops in individuals
who have not had adequate treatment and follow-up
physical therapy and rehabilitation for joint and muscle
bleeds.
• Pain management for chronic hemophilic arthropathy
should include functional training and adaptation, and
appropriate analgesics as detailed in Table 2-4.19,67-69
• Pain medications that may be used by people with
hemophilia for chronic hemophilic arthropathy include
paracetamol/acetaminophen, selective COX-2 inhibitors,
tramadol, and opioid analgesics.70,71 Other NSAIDs should
be avoided in people with hemophilia.72 Codeine should
not be administered to children under 12 years of age.
• For individuals with disabling chronic pain due to
hemophilic arthropathy, orthopedic surgery may be
indicated.73
• See Chapter 10: Musculoskeletal Complications –
Hemophilic arthropathy.
RECOMMENDATION 2.6.6:

• For people with hemophilia and chronic hemophilic
arthropathy in need of pain management, the WFH
recommends functional training and adaptations
alongside appropriate analgesics. CB
RECOMMENDATION 2.6.7:

• For people with hemophilia and chronic hemophilic
arthropathy, the WFH recommends education on pain
management including the use of complementary pain
management techniques (e.g., meditation, distraction,
mindfulness, or music therapy). CB
RECOMMENDATION 2.6.8:

• For children and adults with hemophilia with pain due to
chronic hemophilic arthropathy, the WFH recommends
the use of paracetamol/acetaminophen, selective COX-2
inhibitors, tramadol, or morphine, and avoidance of
other NSAIDs. Codeine may be used for children over 12
years of age but is contraindicated in younger children.
• REMARK: Prolonged use of these medications may
have risks of dependence or addiction, as well as organ
damage, and must be carefully monitored.
• REMARK: People with persistent pain should be referred
to a specialized pain management team. CB
RECOMMENDATION 2.6.9:

• For patients with hemophilia with disabling pain from
chronic hemophilic arthropathy, the WFH recommends

referral to an orthopedic specialist for consideration of
orthopedic surgery. CB

Dental pain
• People with hemophilia experiencing dental pain should
always be referred for a professional dental consultation.
Proportionate pain management measures should be
applied (see Table 2-4).
RECOMMENDATION 2.6.10:

• For children and adults with hemophilia, the WFH
recommends interim management of dental or orofacial
pain according to a proportionate approach for pain
relief and referral to a dental care professional for
assessment. CB

2.7

Dental care and management

• Maintaining good oral health and preventing dental
problems is of great importance in people with hemophilia
to prevent oral diseases and conditions such as gingivitis,
dental caries, and periodontal diseases which may cause
serious gum bleeding, especially in those with severe/
moderate hemophilia,74 and to avoid the need for major
dental surgery.75
• Since prolonged bleeding after dental treatment can cause
severe or even life-threatening complications, people with
hemophilia are a priority group for preventive dental and
oral health care.74
• It is important to ensure that people with hemophilia have
access to dental treatment and regular preventive dental
care at a designated dental care centre with expertise in
the management of people with hemophilia according to
evidence-based dental protocols.75-77
• See also Chapter 7: Treatment of Specific Hemorrhages
– Oral hemorrhage.
RECOMMENDATION 2.7.1:

• For children and adults with hemophilia, the WFH
recommends provisions for access to regular preventive
dental and oral health care as part of comprehensive
hemophilia care. CB
RECOMMENDATION 2.7.2:

• For children with hemophilia, the WFH recommends
referral to a designated dental care centre at the time of
the first tooth eruption (around 6 months of age) or by
age 1 in order to reduce the complications, morbidity,
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costs, and health and psychosocial impacts associated
with oral diseases in people with hemophilia. CB
RECOMMENDATION 2.7.3:

• For adults with hemophilia, the WFH recommends
facilitating access to appropriate adult dental services and
procedures, with regular dental assessments throughout
their lives to monitor and safeguard oral health using
evidence-based and personalized preventive dental
protocols. CB
RECOMMENDATION 2.7.4:

• For people with hemophilia, the WFH recommends
preventive dental and oral care as a priority to ensure
optimal oral health and hygiene to prevent periodontal
disease and dental caries, which predispose to gum
bleeding, dental pain, tooth loss, chewing difficulties,
and social impacts. CB

Oral care
• Optimal oral hygiene is essential to prevent periodontal
disease and dental caries, which predispose to gum bleeding,
dental pain, tooth loss, chewing difficulties, and social
impacts (e.g., halitosis and low self-esteem).76,78 This
involves the use of oral hygiene products and toothbrushes
which can be adapted based on individual needs.79
• Dental pain occurring spontaneously or with facial swelling
usually indicates the presence of advanced stages of oral
disease and/ or infection and should trigger a professional
dental consultation. Short-term pain control should be
achieved as described (see 2.6 Pain management, above),
with paracetamol/acetaminophen as the drug of choice
to manage toothache in children.77
RECOMMENDATION 2.7.5:

• For all people with hemophilia, the WFH recommends
education on the importance of good oral hygiene to
prevent dental problems and complications, including
instructions for twice-daily brushing of the teeth using
a soft- or medium-texture toothbrush and fluoridated
toothpaste to remove plaque deposits; the toothpaste
should not be rinsed away but rather retained (“spit, but
don’t rinse”) after brushing to maximize fluoride benefit.
• REMARK: The use of dental floss or interdental brushes
should be encouraged to ensure complete plaque removal.
• REMARK: Individuals with elbow or shoulder restrictions
may benefit from modified or electric toothbrushes and
flossing aids. CB

RECOMMENDATION 2.7.6:

• For children with hemophilia 6 years of age and younger,
the WFH recommends parental/caregiver supervision
of toothbrushing. CB

Dental surgery and invasive procedures
• Before any dental surgery or other invasive procedure
within the oral cavity, hemostasis management should
be individually planned under the advisement of a
hematologist.80
• Systemic or topical antifibrinolytics (i.e., tranexamic acid or
EACA) are effective as adjunct treatment in the management
of dental interventions pre- and postoperatively and have
the potential to reduce the need for factor replacement
therapy.76,81,82
• Antibiotics should only be prescribed if clinically indicated
for management of infection.
• Local hemostatic measures such as wound suture, topical
antifibrinolytics, oxidized cellulose, and fibrin sealant
should be used as appropriate whenever possible following
a dental extraction.82,83
• Patients must be advised to immediately report any
prolonged bleeding and/or difficulty speaking, swallowing,
or breathing following dental surgery to the hematologist/
dental surgeon as this can be life-threatening. Those who
are not in hospital must report to the nearest emergency
centre without delay.
• For many dental procedures, adequate local anesthesia
is necessary, and most dental injections can be delivered
safely.84,85
• Higher-risk intramuscular oral injections may require
systemic hemostatic measures. These measures should
be established preoperatively under advisement of a
hematologist.80
• Alternative low-risk routes of delivery such as
intraligamentary single-tooth anesthesia (STA) or buccal
infiltration injections are effective alternatives to inferior
alveolar nerve blocks (IDB).84,86
• Other nonsurgical dental procedures carry variable levels
of bleeding risk. Most restorative dental procedures such as
dental fillings are low risk and can be carried out without
the need for factor replacement therapy.
• Minimally invasive buccal infiltration or intraligamentary
injections and techniques to protect soft tissues should
be used, and standard local measures to aid mucosal
hemostasis should be applied as appropriate.
• Professional dental cleanings can be provided with the
use of antifibrinolytic agents, if necessary.82
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RECOMMENDATION 2.7.7:

• For patients with hemophilia, the WFH recommends that
dental extraction or other invasive procedures within the
oral cavity (e.g., dental implantation, periodontal surgery,
or gum biopsy) be performed only with a personalized
plan for hemostasis management in consultation with
a hematologist. CB

• REMARK: The availability and effectiveness of alternative
low-risk routes of local anesthetic delivery (such as
intraligamentary single-tooth anesthesia, or buccal
infiltration injections with 4% articaine) are effective
alternatives to IDB and permit dental procedures in
primary and permanent mandibular molar teeth. CB
RECOMMENDATION 2.7.12:

RECOMMENDATION 2.7.8:

• For patients with hemophilia, the WFH recommends
the use of systemic or topical tranexamic acid or epsilon
aminocaproic acid (EACA) as adjunct treatment in
the management of dental interventions pre- and
postoperatively, to reduce the need for factor replacement
therapy. CB
RECOMMENDATION 2.7.9:

• For patients with hemophilia requiring dental extractions,
the WFH recommends local hemostatic measures.
Typical procedures include wound suture, topical use of
antifibrinolytics, oxidized cellulose, and fibrin sealant,
applied as appropriate.
• REMARK: Patients should be advised to maintain a
soft diet and undertake careful brushing around the
wound site for a minimum of 3-5 days postoperatively
to avoid disturbing the clot and
wound healing within the tooth socket. CB
RECOMMENDATION 2.7.10:

• For patients with hemophilia, the WFH recommends
appropriate local anesthesia for dental treatments as
an essential part of pain and anxiety management.
Most dental injections pose a low risk for patients with
hemophilia when delivered by a dental care professional
using local anesthesia with a vasoconstrictor, and when
the agent is delivered slowly with a single-use fine-gauge
needle. CB
RECOMMENDATION 2.7.11:

• For patients with hemophilia requiring higher-risk
intramuscular oral injections commonly associated
with the provision of surgical dentistry (such as inferior
alveolar dental block [IDB], superior alveolar nerve block,
or injections in the floor of the mouth or vascular lingual
tissues), the WFH recommends systemic hemostatic
measures preoperatively to avoid the risk of hematoma.
These measures should be established in consultation
with the hematologist.

• For patients with hemophilia, the WFH recommends
the use of antifibrinolytic agents as effective adjunct
treatment in the management of dental hygiene therapies
that facilitates access to regular dental care delivered
by a dental hygienist. CB
RECOMMENDATION 2.7.13:

• In patients with hemophilia, the WFH asserts that the
presence of blood-borne infections does not affect the
safety of dental treatment as stringent universal crossinfection procedures are now mandatory across all
disciplines of dentistry and recommends the provision
of full dental services regardless of infectivity or
immunological status. CB

2.8

Transition from pediatric to adult care

• At different life stages, people with hemophilia and their
caregivers go through transitions that involve transfer of
care beyond the family, such as when a young person with
hemophilia starts school, a new sport or leisure activities,
and adolescence, and when moving from pediatric to
adult medical care, moving away from home, starting new
relationships, and making career choices.51
• Parents and/or caregivers typically assume primary
responsibility for the management of care for children and
adolescents with hemophilia; in particular, for administering
treatment and maintaining adherence to therapeutic
regimens.51
• Two transition periods are particularly challenging for
treatment adherence: when adolescents switch to selftreatment; and when young adults move away from home
and assume full responsibility for self-care.51 Many children
and adolescents with hemophilia on prophylaxis who
receive excellent comprehensive care do not experience
the serious sequelae of their disorder, which may result
in complacency in young adulthood.87
• Ideally, young people with hemophilia should obtain
the necessary knowledge and skills for self-management
before transitioning to adult care; however, many young
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•

•

•

•

people still require parental assistance with hemophilia
care even in their later teenage years.87
Adherence to prophylaxis has been found to be suboptimal
in many adolescents (13-17 years of age) and young adults
(18-30 years of age) with hemophilia.51
In general, the main barriers to adherence to prophylaxis
include high perceived burden of treatment; no or low
burden of bleeds and symptoms; venous access difficulties;
and viewing prophylaxis as complicated and timeconsuming.51
In adolescents and young adults with hemophilia in
particular, barriers to treatment adherence include51:
– low symptom burden;
– forgetfulness and lack of basic self-management
skills such as treatment routines;
– lack of knowledge about hemophilia, including low
perceived benefit of prophylaxis;
– inability to identify and act on bleeds;
– disease denial;
– the desire to be “normal”;
– perceived negative impact on activities and social
participation;
– lack of transition planning;
– difficulties with self-treatment; and
– challenges communicating with a hemophilia
treatment centre to receive optimal care.
The transition to adulthood, with increased independence
in living situations (e.g., living alone or away at college/
university) and financial responsibilities, may be particularly
challenging for young adults with hemophilia.88
Hemophilia treatment centres and healthcare providers
can play an important role in helping young people with
hemophilia maintain treatment adherence as they make
the transition to adulthood, by ensuring that patient
education encompasses knowledge and technical skills
and development of self-efficacy and self-management
skills including psychosocial coping.51
As no definitive systematic approach to transition
from pediatric to adult care has yet been defined, the
comprehensive care team should continuously assess and
follow up on individual needs, preferences, and barriers
to treatment adherence with age-appropriate, tailored
support.51,89
Key components of transition strategies include51:
– development of a structured transition plan;
– monitoring with systematic assessments of a patient’s
readiness;
– individualized support; and
– added support when switching to self-treatment or
moving away from home.

• In addition, readiness self-assessment tools, such as the
HEMO-Milestones tool, may be useful for promoting
a standardized approach to assess self-management
competency.90
• Outcome indicators for assessing the effectiveness of
transition from pediatric to adult hemophilia care include:
– measurement of adherence;
– any change in bleeding rate;
– self-efficacy skills;
– hemophilia knowledge;
– patient and caregiver satisfaction;
– time gap between last pediatric and first adult clinic
visit; and
– number of emergency room or hospital
admissions.91
• Self-management programs available on the Internet may
also help to support young people with hemophilia in their
transition to adult care.87
• See Chapter 6: Prophylaxis in Hemophilia and Chapter
11: Outcome Assessment.
RECOMMENDATION 2.8.1:

• Children and adolescents with hemophilia should
be supported with ongoing education and skills
development, including the ability to self-infuse and
other self-efficacy skills, to gain necessary hemophilia
knowledge for self-management of their condition before
they make the transition from pediatric to adult care.
• REMARK: The comprehensive care team should support
young patients and their families through the transition
period. When possible, the first visit should be performed
by both the pediatric and adult hematologists. CB
RECOMMENDATION 2.8.2:

• For adolescents with hemophilia on prophylaxis, the
WFH recommends individual education and training,
ideally from a hemophilia nurse coordinator, to ensure
adequate knowledge of hemophilia, and to support
prophylaxis adherence and self-care management.
This should include understanding measurements of
adherence, as well as factors and risks that can lead to
changes in bleeding rates. CB
RECOMMENDATION 2.8.3:

• For adolescents 12-18 years of age with hemophilia,
the WFH recommends age-specific hemophilia camps
to foster peer group support and develop their selfinfusion skills and understanding of the importance
of adherence to treatment. CB

35

36

WFH Guidelines for the Management of Hemophilia, 3rd edition

References
1.

2.
3.
4.

5.

6.

7.

8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Iorio A, Stonebraker JS, Chambost H, et al. Establishing the prevalence
and prevalence at birth of hemophilia in males: a meta-analytic
approach using national registries. Ann Intern Med. 2019;171(8):540546.
Gouw SC, van der Bom JG, Ljung R, et al. Factor VIII products
and inhibitor development in severe hemophilia A. N Engl J Med.
2013;368(3):231-239.
Calvez T, Chambost H, Claeyssens-Donadel S, et al. Recombinant factor
VIII products and inhibitor development in previously untreated boys
with severe hemophilia A. Blood. 2014;124(23):3398-3408.
Centers for Disease Control and Prevention. What is Hemophilia?
Centers for Disease Control and Prevention. U.S. Department of Health
and Human Services. https://www.cdc.gov/ncbddd/hemophilia/facts.
html. Updated June 3, 2019. Accessed February 18, 2020.
Clausen N, Petrini P, Claeyssens-Donadel S, Gouw SC, Liesner R.
PedNet and Research of Determinants of Inhibitor development
(RODIN) Study Group. Similar bleeding phenotype in young children
with haemophilia A or B: a cohort study. Haemophilia. 2014;20(6):747755.
Ragni MV, Fogarty PJ, Josephson NC, Neff AT, Raffini LJ, Kessler CM.
Survey of current prophylaxis practices and bleeding characteristics
of children with severe haemophilia A in US haemophilia treatment
centres. Haemophilia. 2012;18(1):63-68.
Kulkarni R, Presley RJ, Lusher JM, et al. Complications of haemophilia
in babies (first two years of life): a report from the Centers for
Disease Control and Prevention Universal Data Collection System.
Haemophilia. 2017;23(2):207-214.
White GC II, Rosendaal F, Aledort LM, et al. Definitions in hemophilia:
recommendation of the Scientific Subcommittee on Factor VIII
and Factor IX of the Scientific and Standardization Committee of
the International Society on Thrombosis and Haemostasis. Thromb
Haemost. 2001;85(3):560.
Aronstam A, Rainsford SG, Painter MJ. Patterns of bleeding in
adolescents with severe haemophilia A. Br Med J. 1979;1(6161):469-470.
Colvin BT, Astermark J, Fischer K, et al. European principles of
haemophilia care. Haemophilia. 2008;14(2):361-374.
Dunkley S, Lam JCM, John MJ, et al. Principles of haemophilia care: the
Asia-Pacific perspective. Haemophilia. 2018;24(3):366-375.
Berntorp E, Boulyjenkov V, Brettler D, et al. Modern treatment of
haemophilia. Bull World Health Organ. 1995;73(5):691-701.
Soucie JM, Nuss R, Evatt B, et al. Mortality among males with
hemophilia: relations with source of medical care. The Hemophilia
Surveillance System Project Investigators. Blood. 2000;96(2):437-442.
Pai M, Key NS, Skinner M, et al. NHF-McMaster Guideline on Care
Models for Haemophilia Management. Haemophilia. 2016;22(Suppl
3):6-16.
Evatt BL. The natural evolution of haemophilia care: developing and
sustaining comprehensive care globally. Haemophilia. 2006;12(Suppl
3):13-21.
Evatt BL, Black C, Batorova A, Street A, Srivastava A. Comprehensive
care for haemophilia around the world. Haemophilia. 2004;10(Suppl
4):9-13.
Karazivan P, Dumez V, Flora L, et al. The patient-as-partner approach
in health care: a conceptual framework for a necessary transition. Acad
Med. 2015;90(4):437-441.
Fried TR. Shared decision making—finding the sweet spot. N Engl J
Med. 2016;374(2):104-106.
Gomis M, Querol F, Gallach JE, Gonzalez LM, Aznar JA. Exercise and
sport in the treatment of haemophilic patients: a systematic review.
Haemophilia. 2009;15(1):43-54.
de Moerloose P, Fischer K, Lambert T, et al. Recommendations for
assessment, monitoring and follow-up of patients with haemophilia.
Haemophilia. 2012;18(3):319-325.
Canadian Hemophilia Standards Group. Canadian Comprehensive
Care Standards for Hemophilia and Other Inherited Bleeding Disorders.

22.
23.
24.
25.
26.
27.
28.

29.
30.

31.
32.
33.
34.

35.
36.
37.
38.
39.
40.

41.
42.
43.

Toronto, ON: Canadian Hemophilia Standards Group; 2007.
https://www.ahcdc.ca/storage/files/comprehensivecarestandards-en.pdf.
Accessed September 12, 2019
Escobar MA, Brewer A, Caviglia H, et al. Recommendations on
multidisciplinary management of elective surgery in people with
haemophilia. Haemophilia. 2018;24(5):693-702.
Coffin D, Herr C, O’Hara J, et al. World bleeding disorders registry: the
pilot study. Haemophilia. 2018;24(3):e113-e116.
Schrijvers LH, Uitslager N, Schuurmans MJ, Fischer K. Barriers and
motivators of adherence to prophylactic treatment in haemophilia: a
systematic review. Haemophilia. 2013;19(3):355-361.
Sossa Melo CL, Wandurraga EA, Pena AM, et al. Low bone mineral
density and associated factors in patients with haemophilia in
Colombia. Haemophilia. 2018;24(4):e222-e229.
Iorio A, Fabbriciani G, Marcucci M, Brozzetti M, Filipponi P. Bone
mineral density in haemophilia patients: a meta-analysis. Thromb
Haemost. 2010;103(3):596-603.
Kempton CL, Antoniucci DM, Rodriguez-Merchan EC. Bone health in
persons with haemophilia. Haemophilia. 2015;21(5):568-577.
American Dental Association Council on Access, Prevention and
Interprofessional Relations, American Dental Association Council
on Scientific Affairs. Using mouthguards to reduce the incidence
and severity of sports-related oral injuries. J Am Dent Assoc.
2006;137(12):1712-1720. quiz 1731.
Seuser A, Boehm P, Kurme A, Schumpe G, Kurnik K. Orthopaedic
issues in sports for persons with haemophilia. Haemophilia.
2007;13(Suppl 2):47-52.
Philpott J, Houghton K, Luke A. Physical activity recommendations
for children with specific chronic health conditions: juvenile idiopathic
arthritis, hemophilia, asthma and cystic fibrosis. Paediatr Child Health.
2010;15(4):213-225.
Querol F, Aznar JA, Haya S, Cid A. Orthoses in haemophilia.
Haemophilia. 2002;8(3):407-412.
Stephensen D, Bladen M, McLaughlin P. Recent advances in
musculoskeletal physiotherapy for haemophilia. Ther Adv Hematol.
2018;9(8):227-237.
Lobet S, Hermans C, Lambert C. Optimal management of hemophilic
arthropathy and hematomas. J Blood Med. 2014;5:207-218.
Forsyth AL, Zourikian N, Valentino LA, Rivard GE. The effect of
cooling on coagulation and haemostasis: should “Ice” be part of
treatment of acute haemarthrosis in haemophilia? Haemophilia.
2012;18(6):843-850.
Rajamanickam M, Michael R, Sampath V, John JA, Viswabandya A,
Srivastava A. Should ice be used in the treatment of acute haemarthrosis
in haemophilia? Haemophilia. 2013;19(4):e267-e268.
Tilak M, Paul A, Samuel CS, David JA, Viswabandya A, Srivastava A.
Cryotherapy for acute haemarthrosis in haemophilia—attempts to
understand the ‘ice age’ practice. Haemophilia. 2015;21(1):e103-e105.
Witkop M, Lambing A, Divine G, Kachalsky E, Rushlow D, Dinnen
J. A national study of pain in the bleeding disorders community: a
description of haemophilia pain. Haemophilia. 2012;18(3):e115-e119.
Blamey G, Forsyth A, Zourikian N, et al. Comprehensive elements
of a physiotherapy exercise programme in haemophilia—a global
perspective. Haemophilia. 2010;16(Suppl 5):136-145.
Mulder K. Exercises for People with Hemophilia. Montreal, Canada:
World Federation of Hemophilia; 2006. https://www1.wfh.org/
publications/files/pdf-1302.pdf. Accessed November 7, 2019.
Hermans C, De Moerloose P, Fischer K, et al. Management of acute
haemarthrosis in haemophilia A without inhibitors: literature review,
European survey and recommendations. Haemophilia. 2011;17(3):383392.
Soucie JM, Symons JT, Evatt B, et al. Home-based factor infusion
therapy and hospitalization for bleeding complications among males
with haemophilia. Haemophilia. 2001;7(2):198-206.
Teitel JM, Barnard D, Israels S, Lillicrap D, Poon MC, Sek J. Home
management of haemophilia. Haemophilia. 2004;10(2):118-133.
Carcao M, Lambert T, Leissinger C, Escuriola-Ettingshausen C,
Santagostino E, Aledort L. Prophylaxis re-visited: the potential impact

Chapter 2: Comprehensive Care of Hemophilia

44.

45.
46.
47.
48.

49.

50.
51.
52.
53.
54.
55.
56.

57.

58.
59.
60.

61.

62.

of novel factor and non-factor therapies on prophylaxis. Haemophilia.
2018;24(6):845-848.
Szucs TD, Offner A, Kroner B, Giangrande P, Berntorp E, Schramm
W. Resource utilisation in haemophiliacs treated in Europe: results
from the European Study on Socioeconomic Aspects of Haemophilia
Care. The European Socioeconomic Study Group. Haemophilia.
1998;4(4):498-501.
Khair K, Meerabeau L, Gibson F. Self-management and skills
acquisition in boys with haemophilia. Health Expect. 2015;18(5):11051113.
Genentech. HEMLIBRA® (emicizumab-kxwh) injection for
subcutaneous use [U.S. prescribing information]. South San Francisco,
CA: Genentech; 2018; Revised 10/2018.
Shima M, Nogami K, Nagami S, et al. A multicentre, open-label
study of emicizumab given every 2 or 4 weeks in children with severe
haemophilia A without inhibitors. Haemophilia. 2019;25(6):979-987.
Pierce GF, Hart DP, Kaczmarek R. WFH Coagulation Product Safety,
Supply, and Access (CPSSA) Committee of the World Federation of
Hemophilia (WFH). Safety and efficacy of emicizumab and other novel
agents in newborns and infants [letter to the editor]. Haemophilia.
2019;25(5):e334-e335.
European Medicines Agency. European public assessment report:
summary of risk management plan for Hemlibra (emicizumab). London,
UK: European Medicines Agency; 2019. https://www.ema.europa.eu/
en/documents/rmp-summary/hemlibra-epar-risk-management-plansummary_en.pdf. Accessed February 13, 2020.
Blanchette VS, Key NS, Ljung LR, et al. Definitions in hemophilia:
communication from the SSC of the ISTH. J Thromb Haemost.
2014;12(11):1935-1939.
Lee Mortensen G, Strand AM, Almen L. Adherence to prophylactic
haemophilic treatment in young patients transitioning to adult care: a
qualitative review. Haemophilia. 2018;24(6):862-872.
Sholapur NS, Barty R, Wang G, Almonte T, Heddle NM. A survey of
patients with haemophilia to understand how they track product used
at home. Haemophilia. 2013;19(5):e289-e295.
Banchev A, Goldmann G, Marquardt N, et al. Impact of telemedicine
tools on record keeping and compliance in haemophilia care.
Hamostaseologie. 2019;39(4):347-354.
Mondorf W, Eichler H, Fischer R, et al. Smart Medication, an electronic
diary for surveillance of haemophilia home care and optimization of
resource distribution. Hamostaseologie. 2019;39(4):339-346.
Leone JR. Utility of a wireless, handheld monitoring system in
the management of hemophilia patients. Comput Inform Nurs.
2011;29(9):521-522.
Cuesta-Barriuso R, Lopez-Pina JA, Nieto-Munuera J, Sagarra-Valls
G, Panisello-Royo JM, Torres-Ortuno A. Effectiveness of the Medtep
Hemophilia online platform for adherence to prophylactic treatment
in haemophilia patients: results from a 1-year observational study.
Haemophilia. 2018;24(3):452-459.
Neunert CE, Miller KL, Journeycake JM, Buchanan GR. Implantable
central venous access device procedures in haemophilia patients
without an inhibitor: systematic review of the literature and institutional
experience. Haemophilia. 2008;14(2):260-270.
Valentino LA, Ewenstein B, Navickis RJ, Wilkes MM. Central venous
access devices in haemophilia. Haemophilia. 2004;10(2):134-146.
Ljung R. The risk associated with indwelling catheters in children with
haemophilia. Br J Haematol. 2007;138(5):580-586.
Ragni MV, Journeycake JM, Brambilla DJ. Tissue plasminogen activator
to prevent central venous access device infections: a systematic
review of central venous access catheter thrombosis, infection and
thromboprophylaxis. Haemophilia. 2008;14(1):30-38.
Khair K, Ranta S, Thomas A, Lindvall K. PedNet study group.
The impact of clinical practice on the outcome of central venous
access devices in children with haemophilia. Haemophilia.
2017;23(4):e276-e281.
Gouw SC, van den Berg HM, Fischer K, et al. Intensity of factor
VIII treatment and inhibitor development in children with severe
hemophilia A: the RODIN study. Blood. 2013;121(20):4046-4055.

63. Roussel NA. Gaining insight into the complexity of pain in patients with
haemophilia: state-of-the-art review on pain processing. Haemophilia.
2018;24(Suppl 6):3-8.
64. Lander JA, Weltman BJ, So SS. EMLA and amethocaine for reduction of
children’s pain associated with needle insertion. Cochrane Database Syst
Rev. 2006;3:CD004236.
65. Rogers TL, Ostrow CL. The use of EMLA cream to decrease
venipuncture pain in children. J Pediatr Nurs. 2004;19(1):33-39.
66. Celik G, Ozbek O, Yilmaz M, Duman I, Ozbek S, Apiliogullari S.
Vapocoolant spray vs lidocaine/prilocaine cream for reducing the pain
of venipuncture in hemodialysis patients: a randomized, placebocontrolled, crossover study. Int J Med Sci. 2011;8(7):623-627.
67. Vallejo L, Pardo A, Gomis M, Gallach JE, Perez S, Querol F. Influence of
aquatic training on the motor performance of patients with haemophilic
arthropathy. Haemophilia. 2010;16(1):155-161.
68. Humphries TJ, Kessler CM. Managing chronic pain in adults
with haemophilia: current status and call to action. Haemophilia.
2015;21(1):41-51.
69. Holstein K, Klamroth R, Richards M, et al. Pain management in patients
with haemophilia: a European survey. Haemophilia. 2012;18(5):743-752.
70. Rattray B, Nugent DJ, Young G. Celecoxib in the treatment of
haemophilic synovitis, target joints, and pain in adults and children
with haemophilia. Haemophilia. 2006;12(5):514-517.
71. Tsoukas C, Eyster ME, Shingo S, et al. Evaluation of the efficacy and
safety of etoricoxib in the treatment of hemophilic arthropathy. Blood.
2006;107(5):1785-1790.
72. Eyster ME, Asaad SM, Gold BD, Cohn SE, Goedert JJ, Second
Multicenter Hemophilia Study Group. Upper gastrointestinal bleeding
in haemophiliacs: incidence and relation to use of non-steroidal antiinflammatory drugs. Haemophilia. 2007;13(3):279-286.
73. Rodriguez-Merchan EC. Musculoskeletal complications of hemophilia.
HSSJ. 2010;6(1):37-42.
74. Scully C, Diz Dios P, Giangrande P. Oral Care for People with
Hemophilia or a Hereditary Bleeding Tendency, 2nd ed.. Treatment of
Hemophilia Monograph No. 27. Montreal, Canada: World Federation
of Hemophilia; 2008. https://www1.wfh.org/publication/files/pdf-1164.
pdf. Accessed November 21, 2019.
75. Kalsi H, Nanayakkara L, Pasi KJ, Bowles L, Hart DP. Access to primary
dental care for patients with inherited bleeding disorders. Haemophilia.
2012;18(4):510-515.
76. Friedman M, White B, Dougall AJ. An audit of the protocol for the
management of patients with hereditary bleeding disorders undergoing
dental treatment. J Disab Oral Health. 2009;10(4):151-155
77. American Academy of Pediatric Dentistry. Guideline on caries-risk
assessment and management for infants, children, and adolescents.
Pediatr Dent 2015;37(Special issue):132-139.
78. Tonetti MS, Jepsen S, Jin L, Otomo-Corgel J. Impact of the global
burden of periodontal diseases on health, nutrition and wellbeing of
mankind: a call for global action. J Clin Periodontol. 2017;44(5):456-462.
79. Nakagawa Y, Shimada Y, Kinai E, et al. Long-handle toothbrush
for haemophiliacs with severe elbow arthropathy. Haemophilia.
2015;21(6):e481-e483.
80. Hermans C, Altisent C, Batorova A, et al. Replacement therapy for
invasive procedures in patients with haemophilia: literature review.
European survey and recommendations. Haemophilia. 2009;15(3):639658.
81. Coetzee MJ. The use of topical crushed tranexamic acid tablets
to control bleeding after dental surgery and from skin ulcers in
haemophilia. Haemophilia. 2007;13(4):443-444.
82. Franchini M, Rossetti G, Tagliaferri A, et al. Dental procedures in adult
patients with hereditary bleeding disorders: 10 years experience in three
Italian hemophilia centers. Haemophilia. 2005;11(5):504-509.
83. Hewson I, Makhmalbaf P, Street A, McCarthy P, Walsh M. Dental
surgery with minimal factor support in the inherited bleeding disorder
population at the Alfred Hospital. Haemophilia. 2011;17(1):e185-e188.
84. Dougall A, Pughe G. A multi centre prospective study audited the
outcome of adverse events following buccal infiltration injections for
patients with a range of bleeding disorders. Haemophilia. 2016;22:82.

37

38

WFH Guidelines for the Management of Hemophilia, 3rd edition

85. Dougall A, Apperley O, Smith G, Madden L, Parkinson L, Daly B.
Safety of buccal infiltration local anaesthesia for dental procedures.
Haemophilia. 2019;25(2):270-275.
86. Dougall A, Hayes M, Daly B. A systematic review of the use of local
analgesia in medically compromised children and adolescents. Eur Arch
Paediatr Dent. 2017;18(5):331-343.
87. Breakey VR, Ignas DM, Warias AV, White M, Blanchette VS, Stinson
JN. A pilot randomized control trial to evaluate the feasibility of an
Internet-based self-management and transitional care program for
youth with haemophilia. Haemophilia. 2014;20(6):784-793.
88. Witkop M, Guelcher C, Forsyth A, et al. Treatment outcomes, quality of
life, and impact of hemophilia on young adults (aged 18-30 years) with
hemophilia. Am J Hematol. 2015;90(Suppl 2):S3-S10.

89. Campbell F, Biggs K, Aldiss SK, et al. Transition of care for adolescents
from paediatric services to adult health services. Cochrane Database Syst
Rev. 2016;4:CD009794.
90. Croteau SE, Padula M, Quint K, D’Angelo L, Neufeld EJ. Center-based
quality initiative targets youth preparedness for medical independence:
HEMO-Milestones tool in a comprehensive hemophilia clinic setting.
Pediatr Blood Cancer. 2016;63(3):499-503.
91. Sun HL, Breakey VR, Straatman L, Wu JK, Jackson S. Outcomes
indicators and processes in transitional care in adolescents with
haemophilia: a Delphi survey of Canadian haemophilia care providers.
Haemophilia. 2019;25(2):296-305.
SUPPORTING INFORMATION
Additional supporting information may be found online in the Supporting
Information section.

