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Objective: To present current strategies for the assessment and comprehensive care of patients with he-
mophilia and von Willebrand's disease.

Options: Hospital care, home care, single-provider care and multidisciplinary care.

Outcomes: Morbidity and quality of life associated with bleeding and treatment.

Evidence: Relevant clinical studies and reports published from 1974 to 1994 were examined. A search was

conducted of own reprint files, MEDLINE, citations in the articles reviewed and references provided by
colleagues. In the MEDLINE search the following terms were used singly or in combination: "hemo-
philia," "von Willebrand's disease," "Factor Vlll," "Factor IX," "von Willebrand factor," "diagnosis," "man-
agement," "home care," "comprehensive care," "inhibitor," "AIDS," "hepatitis," "life expectancy," "compli-
cations," "practice guidelines," "consensus statement" and "controlled trial." The in-depth review included
only articles written in English from North America and Europe that were relevant to human disease and
to a predetermined outline. The availability of treatment products in Canada was also considered.

Values: Minimizing morbidity and maximizing functional status and quality of life were given a high
value.

Benefits, harms and costs: The optimal use of treatment procedures and home care offers patients the ad-
vantages of minimized disability, improved survival and financial benefit. It is also cost effective. Po-
tential harm, including the risk of hepatitis B, hepatitis C and HIV infection, has now been minimized
through viral inactivation of plasma-derived coagulation-factor concentrates and through the use of re-

combinant clotting factor concentrates and other non-plasma-derived hemostatic agents.
Recommendations: Patients with hemophilia and severe von Willebrand's disease should be followed in

comprehensive care centres that offer expertise in the diagnosis, assessment and management of bleed-
ing and complications and that can meet the educational and counselling needs of patients, family
members and health care providers. Eligible patients should be enrolled in a home self-infusion pro-

gram. Patients with hemophilia and von Willebrand's disease should wear or carry Medic Alert identifi-
cation. They should be vaccinated against hepatitis B and attend for routine follow-up examinations.
Laboratory testing should be carried out as required, and dental and surgical care should be undertaken
in consultation with a hematologist.

Validation: These recommendations were reviewed and approved by the Association of Hemophilia Clinic
Directors of Canada (AHCDC) and the Medical and Scientific Advisory Committee of the Canadian
Hemophilia Society. No similar consensus statements or practice guidelines are available for comparison.

Sponsors: These recommendations were developed at the request of the Canadian Blood Agency, which
funds the provision of all coagulation-factor concentrates for people with congenital bleeding disor-
ders, and were developed and endorsed by the AHCDC and the Medical and Scientific Advisory
Committee of the Canadian Hemophilia Society.
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Objectif: Presenter les strategies actuelles d'evaluation et de traitement complet des patients atteints d>h6-
mophilie et de la maladie de von Willebrand.

Options Soins a lYh6pital, soins a domicile, soins dispenses par un seul fournisseur et soins multidisci-
plinaires.

Resultats Morbidite et qualite de vie liees 'a I'hmorragie et au traitement.
Preuves: On a examine des etudes cliniques et des rapports pertinents publies de 1974 a 1994. Les auteurs ont

procede a une recherche dans leurs dossiers de reimpressions, dans MEDLINE, dans des citations publiees
dans les articles examines et dans des references fournies par des collegues. Pour la recherche dans MED-
LINE, on a utilise les termes suivants seuls ou combines: «hemophilia»,, «von Willebrand's disease»,, «Fac-
tor VilI, «Factor IX>>, «von Willebrand factor»>, <<diagnosis>>, <<management>>, <<home care>>, <<comprehen-
sive care>», <«inhibitor>>, <<AIDS>>, <<hepatitis>», <life expectancy>>, <<complications>>, «practice guidelines>>,
<<consensus statement>> et <<controlled trial». L'examen detaille n'a porte que sur les articles rediges en
anglais, provenant d'Amerique du Nord et d'Europe, qui portaient sur la maladie humaine et sur un apercu
pre-determine. On a tenu compte aussi de la disponibilite au Canada des produits de traitement.

Valeurs On a accorde une valeur elevee a la reduction au minimum de la morbidite et a la maximisation
de l'tat fonctionnel et de la qualite de vie.

Avantages, prejudices et couts L'utilisation optimale des methodes de traitement et des soins a domicile
offre aux patients les avantages suivants incapacite reduite au minimum, survie amelior&e et avantages
financiers. De plus, elle est rentable. On a reussi a reduire au minimum les prejudices possibles, y com-
pris le risque d'hepatite B, d'h6patite C et d'infection au VIH, par linactivation virale de concentres de
facteur de coagulation tires de plasma et l'utilisation de concentres de facteur de coagulation recombi-
nant et d'autres agents hemostatiques non tires du plasma.

Recommandations Les patients atteints d'h6mophilie et de maladie de von Willebrand grave devraient
etre suivis dans des centres de soins complets qui offrent des competences specialisees en diagnostic,
evaluation et traitement des hemorragies et des complications et qui peuvent repondre aux besoins
d'education et de counselling des patients, des membres de leur famille et des fournisseurs de soins de
sante. Les patients admissibles devraient ere inscrits a des programmes d'auto-perfusion a domicile. Les
patients hemophiliaques et atteints de maladie de von Willebrand devraient porter un bracelet d'identi-
fication Medic Alert. Ils devraient etre vaccines contre lFhepatite B et se soumettre a des examens de
suivi de routine. 11 faudrait proceder a des tests de laboratoire au besoin, et les soins dentaires et chirur-
gicaux devraient ere assures en consultation avec un hematologue.

Validation Ces recommandations ont et examinees et approuvees par l'Association canadienne des di-
recteurs des cliniques d'h6mophilie (ACDCH) et le Comite consultatif medical et scientifique de la So-
ciete Canadienne d'hemophilie. 11 n'existe pas d'enonce consensuel ni de guide de pratique semblable a
des fins de comparaison.

Commanditaires Ces recommandations ont et formulees a la demande de l'Agence canadienne du sang
qui finance tous les concentres de facteur de coagulation fournis aux personnes qui ont des troubles
sanguins hereditaires. Elles ont et elaborees et appuyees par 1'ACDCH et le Comite consultatif medi-
cal et scientifique de la Societe Canadienne d'h6mophilie.

emophilia and von Willebrand's disease are the
most common congenital bleeding disorders. The

optimal management of patients with these disorders, es-

pecially those with severe disease, requires more than
the treatment and prevention of acute bleeding. Patients
who have repeated episodes of bleeding will need long-
term management of joint damage and other sequelae as
well as attention to education, employment and other
psychosocial needs. An additional concem is that blood
products used in the past in the treatment of bleeding
disorders have been associated with devastating viral
complications such as hepatitis and AIDS. The aim of
management should be to prevent disease and treat-
ment-associated morbidity and mortality and to opti-
mize quality of life. These goals can usually be met
through the provision of comprehensive care, including
home therapy, with the effective and safer treatments
that are now available. Plasma-derived concentrates are

now purer and are treated by means of effective viral at-
tenuation procedures. Recombinant Factor VIII, which is
currently thought to provide the greatest degree of
safety from viral transmission, is now available. Modern
management of these diseases is expensive, but it is cost
effective and of considerable benefit.>-4

The development of diagnosis, assessment and treat-
ment recommendations by the Association of Hemophilia
Clinic Directors of Canada (AHCDC> formerly the Can-
adian Hemophilia Clinic Directors Group) was initially
requested by the Canadian Blood Agency, which provides
funding for the purchase of all coagulation-factor concen-
trates for the management of congenital coagulation dis-
orders. A writing committee consisting of the three prin-
cipal coauthors was established. We developed an outline
of the topics to be considered and reviewed relevant clini-
cal studies and reports published from January 1974 to
April 1994. (This period was extended to September 1994

20 CAN MED ASSOC J * 1' JUILL. 1995; 153 (1)



for the purposes of this article.) We searched our own
reprint files, the MEDLINE database, citations in articles
reviewed and references provided by colleagues. For the
MEDLINE search we used the following terms singly or
in combination: "hemophilia," "von Willebrand's disease,"
"Factor Vill," "Factor IX," "von Willebrand factor," "diagno-
sis," "management," "home care, "comprehensive care,
"inhibitor," "AIDS," "hepatitis," "life expectancy," "compli-
cations," "practice guidelines," "consensus statement" and
"controlled trial." We reviewed in depth only literature
written in English from North America and Europe that
was relevant to human disease and to our outline. The
availability in Canada of treatment products was also con-
sidered. We then wrote an initial draft that was critiqued
by the five members of the executive committee of the
AHCDC, who provided input and approved a revised
draft for circulation to the members of the AHCDC and
to the Medical and Scientific Advisory Committee of the
Canadian Hemophilia Society. Each member of the
AHCDC and the chair of the advisory committee cri-
tiqued the document. Many AHCDC members also re-
layed critiques made by their clinic nurse coordinators.

These comments and revisions were incorporated
into another draft circulated to the members of the
AHCDC. This draft was discussed and approved in May
1994 at the AHCDC annual meeting, held in Quebec
City. After minor revisions, a final document was circu-
lated to the Canadian Hemophilia Society's Medical and
Scientific Advisory Committee, whose members include
representatives of hemophilia clinic nurse coordinators,
physiotherapists, social workers, dentists and physicians.
The advisory committee met in June 1994 and endorsed
the document.

In our review of the literature it became clear that, al-
though the management of hemophilia and von Wille-
brand's disease has evolved since the 1960s, randomized
clinical trials to provide evidence at levels I and 11 as stip-
ulated by Sackett5 are lacking. The present guidelines
represent the collective experience and expert consensus
opinion of the members of the AHCDC. They should
not be considered to encompass the management of
every patient in every situation: exceptions may be dic-
tated by specific clinical circumstances.

In this article we focus on the diagnosis, comprehensive
care and assessment of hemophilia and von Willebrand's
disease. In a second article (to be published in the July 15
issue) we will outline the blood products and treatments
currently available and recommended for use in Canada.

DIAGNOSIS

H EMOP1I LIA

"Hemophilia" refers to X-linked bleeding disorders in

which there is a deficiency (activity level of 35% or less)
of either Factor VIII (hemophilia A, classic hemophilia)
or Factor IX (hemophilia B, Christmas disease). The inci-
dence of hemophilia is about I in 5000 males; of those
affected, roughly 80% to 85% have hemophilia A and
the remainder hemophilia B.6

Positive results of tests for hemophilia show a pro-
longed activated partial thromboplastin time, a normal
one-stage prothrombin time and a normal bleeding time.
In hemophilia A, Factor VIII activity is decreased or ab-
sent, whereas the level of von Willebrand factor (antigen
and ristocetin cofactor activity) is normal. In hemophilia
B, Factor IX activity is decreased or absent.

In both types of hemophilia, there is usually a strong
correlation between the level of clotting factor activity
and the clinical severity of the disease (Table 1).

VON WI LLEBRAND)S DISEASE

Von Willebrand's disease is typically mild and it gen-
erally exhibits an autosomal dominant pattern of inheri-
tance. Several reports have documented the prevalence
of von Willebrand's disease in the general population as
approximately 1%,89 which makes this the most com-
mon inherited coagulopathy.

The clinical manifestations and laboratory diagnosis of
the three main subtypes of von Willebrand's disease are
indicated in Table 2. Approximately 85% of confirmed
cases are of type 1; most of the remainder are type 2 vari-
ants (i.e., type 2A, 2B, 2M, 2N).'1 The severe type 3 phe-
notype has a prevalence of one in a million.

The laboratory diagnosis of von Willebrand's disease
can be problematic. If a patient's clinical history strongly
suggests this disorder, testing for abnormalities of the
von Willebrand factor/Factor VIII complex should be
performed on at least two separate occasions if the initial
study results are inconclusive.2

COMPREHENSIVE CARE

The aim of comprehensive care is to help patients

Table 1: Correlation of clotting factor activity with severity of
hemophilia7
Clotting factor
activity level,* % Clinical severity of hemophilia
<1 Severe: spontaneous musculoskeletal and

internal bleeding
1-5 Moderate: occasional spontaneous

musculoskeletal bleeding

5-35 Mild: delayed-onset bleeding after trauma,
surgery and dental extraction

-1 UlmL (100% activity) is the clotting-factor activity present in 1 mL of average normal
plasma.
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and their families make decisions affecting their physi-
cal, psychologic and social health in the light of the
most recent medical knowledge. Given the rarity and
complexity of inherited bleeding disorders, it is advis-
able for all patients to be treated or at least followed reg-
ularly at a comprehensive care centre that offers exper-
tise in dealing with the wide range of medical problems
that these patients may encounter. Smaller centres with
few patients cannot develop or maintain this multidisci-
plinary expertise but can provide routine care in consul-
tation with a comprehensive care centre.'3 The composi-
tion of the comprehensive care team reflects the fact
that management involves more than the treatment of
acute bleeding episodes.

THE COMPREHENSIVE CARE TEAM

The "primary" team should consist of a nurse coordi-
nator, a medical director (preferably a hematologist with
an interest and expertise in hemostasis), a physiothera-
pist and a social worker."3 This group reviews regularly
all patients receiving care at the centre and addresses
their medical, familial and social concerns. The nurse co-
ordinator, who coordinates the provision of education
and care for patients and their families, is usually the first
contact for patients with an acute problem or requiring
follow-up.

Arrangements for the involvement of other specialists
will be made by the primary team as the need arises."
The "referral" team should include specialists in rheuma-
tology, orthopedic surgery, dentistry and clinical genet-
ics. Specialists in infectious disease, hepatology, physia-
try and psychiatry should also be available.

Specialized services such as blood-banking facilities
and an expert coagulation laboratory to provide studies
required for diagnosis and management must also be
available.

INVOLVEMENT OF TUiE FAMILY

These lifelong, life-threatening and costly diseases
have a significant impact on many aspects of family life.

Parents and spouses may be asked to part-icipate actively
in the patient's care. The diagnosis can produce tremen-
dous anxiety in parents about their children's future and
the risks of everyday living. Adolescents who feel that
their need for independence is in conflict with the need
to conform to a care regimen may also suffer anxiety.
Some of this anxiety can be alleviated through proper
education of the patient and family about the disease
and its management.

Given the hereditary nature of these bleeding disor-
ders, family members will be concerned about their car-
rier status and the risk to future children. These concerns
can be addressed through genetic counselling for the ex-
tended family and, when appropriate, through carrier
testing and antenatal diagnosis.'4 The emotional and
psychologic stress of living with a severe bleeding disor-
der or of caring for someone with such a disorder may
necessitate psychologic counselling. As a result of the
AIDS epidemic, counselling needs for families have in-
creased drastically.,, Sexual partners of those infected
with HIV through contaminated blood products are at
risk of viral transmission. As for all patients with HIV in-
fection and their partners, education about safer sexual
practices must be provided.6

ASSESSMENT

AJT DIAGNOSIS

The most important step following diagnosis of an in-
herited bleeding disorder is the initiation of an educa-
tion program for the patient and family. Areas that
should be addressed include the hemostatic defect, signs
and symptoms of early hemorrhage, therapy, safety pre-
cautions and appropriate physical activities. In addition,
the following items need attention:
* Registration at a comprehensive care centre. Family

members should be given an opportunity to meet the
team.

* Application for Medic Alert identification naming
the disorder and indicating appropriate emergency
therapy.

Table 2: Main subtypes of von Willebrand's disease"'
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* Education about hepatitis in general and initiation of
a hepatitis B vaccination series. Given that, at pres-
ent, blood-derived factor replacement therapy may
still transmit the hepatitis B virus,'7 all seronegative
patients should be vaccinated before receiving such
products. The standard schedule consists of three in-
jections: the first two are given 1 month apart, fol-
lowed by a booster dose at 6 months.,819 Mannucci
and associates'820 have recommended a more rapid
schedule in which the three injections are given at
monthly intervals to speed up seroconversion. Sub-
cutaneous or intradermal injection in the deltoid re-
gion is preferable to intramuscular injection,2 al-
though intramuscular injection with a small-gauge
needle (25 or 26) followed by the application of ade-
quate local pressure is also safe.

* If the patient is to receive most care outside of the
comprehensive care centre, the local physician and
hospital must be well informed so that appropriate
care will be provided both routinely and in the case
of an emergency. The local physician as well as the
family must know how to contact the comprehensive
care team when questions and emergencies arise.

HOmE TH ERAPY

Optimal therapy provides the patient with immediate
access to treatment for correction of the hemostatic de-
fect at the first sign of hemorrhage. For most patients
with severe or moderate hemophilia, this means a home
therapy program.22 Education of patients and families
and careful supervision by the comprehensive care team
have decreased health care costs for hemophilia4 and im-
proved quality of life as measured by time lost from
school or work and the number of days spent in hospi-
tal.' Home therapy can be achieved in most motivated
families for children over the age of 4 years, and even for
younger children if indwelling venous access devices are
used.

Preparation for home therapy includes teaching the
patient and family when and how to treat bleeding
episodes, including the practical aspects of replacement
therapy preparation, sterile technique and venipuncture,
and proper storage and disposal of used needles and sy-
ringes. Most of the teaching is carried out by the nurse
coordinator.

The comprehensive care team must assess the family's
ability to undertake home therapy. It should provide on-
going supervision and encouragement and deal with
problems or questions as they arise. Reassessment of pa-
tient understanding, technique and compliance should
be carried out at regular intervals.23

Patients must keep a log of bleeding episodes, record-
ing the dates and sites of bleeding, the dosage and lot

numbers of blood products used, and any side effects ex-
perienced.

Patients must be given guidelines on contacting the
comprehensive care centre to report bleeds that do not
respond to the standard treatment regimen, allergic reac-
tions, and trauma to critical areas such as the head and
neck.

In the case of young children the responsibility for
home therapy is assumed by the parents or guardians. By
their early teens, however, patients should be encour-
aged to start taking responsibility for their own treat-
ment and taught how to prepare and administer their
own replacement therapy.

Family members who help with home care therapy
should be vaccinated against hepatitis B if they are
seronegative.

ROUTINE FOLLOW--UP

Comprehensive re-evaluation should be carried out at
least once a year for adults and twice a year for children,
and more frequently for patients with significant medical
problems or frequent bleeding episodes.'" During each
evaluation the patient should be reviewed by the nurse
coordinator, the medical director/hematologist, the or-
thopedic surgeon/rheumatologist or physiotherapist (or
both), and the social worker and other appropriate
members of the comprehensive care team. The evalua-
tion should include the following.
* A general examination, with particular attention to

the stigmata of liver disease and of viral disease, as
well as to weight, growth and development in chil-
dren.

* A detailed musculoskeletal examination, with atten-
tion to chronic arthropathy and target joints (i.e.,
joints in which repeated episodes of hemorrhage and
resulting inflammation lead to a self-perpetuating cy-
cle of bleeding and progressive damage). Assessment
by the orthopedic surgeon/rheumatologist or physio-
therapist, or both, should address the management of
current problems and provide advice regarding ap-
propriate physical activities.2425

* A review of treatment logs for patients on home
therapy to reinforce the recognition and appropriate
management of bleeds and to detect manifestations
of target joints early so that prophylactic treatment
can be introduced. Problems with home manage-
ment should be discussed and basic management
techniques reviewed.

* Laboratory assessment, including (a) a complete
blood count and platelet count, (b) liver function
tests, (c) screening for clotting factor inhibitors (allo-
antibodies against the patient's deficient clotting fac-
tor developed following replacement therapy and ca-
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pable of inhibiting the clotting factor function),
(d) viral serologic testing (e.g., for HIV antibody, he-
patitis C virus antibody and hepatitis A virus IgG an-
tibody [if the results were previously negative]), hep-
atitis B virus surface antibody titre (if this result was
previously positive due to vaccination or infection)
and hepatitis B virus surface antigen testing (if the re-
sult was previously negative and the patient is not
yet vaccinated)26-28 and (e) radiographs of target
joints or those affected by chronic arthropathy29 if
this is expected to modify the treatment approach.

* Routine dental evaluation. This is important in pro-
moting preventive dental treatment and encouraging
good oral hygiene to avoid dental disease.3" Hemo-
stasis must be assured during invasive dental proce-
dures. If restorative treatment is required, it should
be performed by a dentist familiar with techniques
for minimizing hemorrhage. The need for factor re-
placement will depend on the specific treatment and
should be determined in consultation with the med-
ical director/hematologist.

DURING A BLEEDING EPISODE

The timing of assessment in the event of an acute
bleed will depend on the site involved. Given that early
treatment is essential for a good response, it may be
most beneficial to initiate therapy during or even before
the assessment. This is particularly important when the
bleeding occurs at a site such as the head, neck, chest or
abdomen and is therefore potentially life threatening.
Assessment should include clinical examination of the
area in question. If an intracranial bleed is suspected a
thorough neurologic investigation must be made. Ap-
propriate radiologic or sonographic evaluation should be
carried out as necessary. If a bleeding episode does not
appear to be resolving despite reasonable factor replace-
ment therapy, assessment should include screening for
an inhibitor (if the clotting factor activity is unexpect-
edly low) as the cause for the failure.

PREOPEMATIVE ASSFSSMENT

Major surgical procedures require consultation be-
tween the surgeon and the hematologist and should be
undertaken only in centres where coagulation studies are
readily available. Major surgery can be performed safely
in patients without inhibitors when adequate coverage
by coagulation factor replacement therapy is provided.
The implementation of the following recommendations
during planning for major surgery may avert complica-
tions.
* A screen for factor inhibitors should be performed

shortly before the surgical date.

* The patient should avoid using antiplatelet medica-
tion before and after surgery.

* Surgery should be scheduled for early in the week
and early in the day to help ensure the availability of
laboratory services and consultants.

* Adequate amounts of the coagulation factor replace-
ment product to be used before and after surgery
must be immediately available in the hospital blood
bank or pharmacy.
In the case of patients with significant levels of coag-

ulation factor inhibitors, preparation for major surgery is
more complicated and good hemostasis more difficult to
attain. Decisions regarding surgery for these patients
must be made after a careful weighing of the risks;
surgery should be undertaken only after consultation
with a hematologist experienced in managing patients
with inhibitors.3

VALIDATION

These recommendations were approved by all mem-
bers of the AHCDC in May 1994. They were then re-
viewed by the Medical and Scientific Advisory Commit-
tee of the Canadian Hemophilia Society. This com-
mittee, whose members include representatives of hemo-
philia clinic nurse coordinators, physiotherapists, social
workers, dentists and physicians, met in June 1994 and
endorsed the recommendations. No similar consensus
statements or practice guidelines were available for com-
parison.

PRIORITIES FOR FUTURE RESEARCH

Since the superiority of comprehensive care and
home therapy programs was first established some 15
to 20 years ago,-4 significant advances have been
made in all treatment modalities for patients with he-
mophilia and von Willebrand's disease. These ad-
vances include the development of safer hemostatic
products. The cost-effectiveness of current methods of
patient assessment, comprehensive care, home care
and treatment modalities will, however, need further
evaluation in patient outcome research. Such research
should measure how well current management reduces
morbidity, mortality and the need for interventions,
and-how well it increases productivity and quality of
life. Cost factors that should be considered include di-
rect medical costs as well as indirect medical, eco-
nomic and socioeconomic costs of the management of
complications associated with the disease and with in-
terventions. Longitudinal population analyses can be
used to monitor the outcome of comprehensive centre
and home care since randomized studies are no longer
possible or ethical.
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