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Purpose: Glanzmann’s thrombasthenia (GT) is a rare bleeding disorder caused by
a mutation in the allbB3 integrin essential for optimal platelet function and hemostasis.
The aim of this study was to identify the burden of GT on patients and caregivers through
better understanding of the management and psychosocial impact of this disorder.
Patients and Methods: Participants for this online survey were recruited using a rare
disease specialty recruiter from Comprehensive Health Education Services. Data were
collected from January 31 through March 12, 2019. The questionnaire was designed to
collect information regarding demographics, diagnosis, treatment, and psychosocial impact.
Results: Of the 45 respondents (24 patients and 21 caregivers), the majority were female
(58%), white (64%), and employed full-time (53%) and had no family history of GT (64%).
Many patients reported significant bruising at birth (76%), and the mean age at diagnosis was
2.6 years. About half of the patients experienced 1 bleed per day, and 13% had over 500
bleeds of any severity per year. Most bleeds were skin bruising or mouth bleeds, but patients
also reported joint/muscle and gastrointestinal bleeds. Most patients reported receiving
a platelet transfusion (82%), and some had developed platelet refractoriness (38%) or
antibodies (32%). Common treatments were antifibrinolytics (82%) and recombinant acti-
vated factor VII (rFVIla) (42%), likely due to the presence of antibodies. Many (58%)
patients experienced issues with excessive bleeding at school; 38% reported missing school
as a result. Female patients struggled to find a gynecologist with knowledge of the manage-
ment of GT. Most patients were satisfied with the support they receive from their current
partner (65%) and their friends (76%).

Conclusion: Most patients with GT are diagnosed early. Patients experience considerable
psychosocial impact. Patient and physician education concerning treatment alternatives and
the support of the GT community are critical.

Keywords: bleeding disorder, psychosocial impact, recombinant activated factor VII,
platelet transfusion, platelet antibodies

Introduction

Glanzmann’s thrombasthenia (GT) is an inherited autosomal recessive hemorrhagic
syndrome characterized by a qualitative and/or quantitative mutation of the platelet
membrane glycoprotein IIb/Illa (allbB3 integrin) that is essential for effective platelet
aggregation and clot formation."? It is a rare bleeding disorder with a general incidence
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rate of approximately 1 in a million with higher occurrence
(approximately 1:200,000) in regions where intracommunity
and consanguineous marriages are common.”* The disorder
is slightly more common among females than males.’
Clinically, acquired platelet disorders, including acquired
GT, are relatively more common and can occur with the
development of auto-immunization secondary to platelet
transfusions, medications, or underlying diseases such as
autoimmune disorders, infections, and malignancies.*°

Clinical presentation is highly variable, ranging from
mild bruising to severe life-threatening hemorrhages.
Severe bleeding occurs mostly in those with homozy-
gous or compound heterozygous mutations of allbp3,
and simple heterozygotes are often asymptomatic.'*>
Spontaneous mucocutaneous bleeding is ubiquitously
present in GT and commonly includes easy bruising,
purpura, epistaxis, mouth bleeds, and menorrhagia in
female patients. Severe bleeding can occur within the
gastrointestinal system, joints, and central nervous sys-
tem and often follows trauma, surgery, and childbirth.>’
Typically, initial symptoms start at birth or early child-
hood, and most patients with GT are diagnosed before
the age of 5 years.>* According to data from the inter-
national GT registry, the median and mean ages of first
bleed are 1 year and 5 years, respectively.”

Laboratory findings include prolonged bleeding time
and Platelet Function Analyzer-100 (PFA-100®) closure
time, abnormal clot retraction, and no/decreased platelet
aggregation in response to all physiologic agonists, includ-
ing collagen, adenosine diphosphate, epinephrine, throm-
bin, and arachidonic acid. Aggregation tests with ristocetin
are normal in patients with GT. Platelet morphology and
count are also often normal in these patients, unlike those
with other inherited coagulation disorders.>®

Management options for localized and minor bleeding in
patients with GT include pressure application, fibrin sealants,
nasal packing, and topical thrombin gel foam.>® Platelet
transfusion has been the standard of care for major bleeding
episodes. Development of alloantibodies to platelets and
refractoriness to future transfusions are common concerns.”
Other treatment options include recombinant activated factor
VII (rFVIla; approved for use in the United States in patients
with refractoriness to platelet transfusions and in Europe in
patients with past or present refractoriness to platelet trans-
fusions or where platelets are not readily available)'®!" and
antifibrinolytics. Allogeneic stem cell transplantation is cura-

. . . . . 12
tive and is considered in selected patients.”

Because of the low prevalence of GT, there is a lack of
randomized clinical studies that are essential to establish
management guidelines.” Nevertheless, it is important to
determine the gaps and areas of unmet needs to effectively
tackle disease burden. This article summarizes the results
from an online survey that was conducted to better under-
stand the current management strategies of GT and its
psychosocial impact in patients and caregivers.

Materials and Methods
Study Design

Participants for this online survey were recruited via a rare
disease specialty recruiter from Comprehensive Health
Education Services on behalf of Novo Nordisk. Survey
respondents included patients with GT or caregivers of
pediatric patients with GT in the United States; both sets
of respondents received the same version of the question-
naire. Participation was limited to one patient per house-
hold. Data were collected from January 31 through
March 12, 2019, via a moderator-assisted online survey.
The survey consisted of 99 questions; the average time to
complete the survey was 45 minutes.

Consent was obtained from all participants. Upon comple-
tion of the questionnaire, respondents were given remunera-
tion in appreciation of their time and cooperation. The research
survey was conducted in compliance with all national laws
protecting personal data and in adherence to relevant guide-
lines. This survey was considered market research and as such

did not require IRB or ethics committee approval.

Study Measures

Questions for patients or caregivers were designed to
collect information regarding demographics, symptoms,
diagnosis, treatment history, and psychosocial impact.
Quantitative assessment of bleeding was done using the
International Society on Thrombosis and Haemostasis
Bleeding Assessment Tool (ISTH-BAT)."* Responses to
questions about symptoms before the diagnosis of GT
were used to calculate ISTH-BAT scores. Recently estab-
lished ISTH-BAT cutoff values were used (>4, adult
males; >6, adult females; and >3, children) to objectively
evaluate the disease state of the individuals."*

Statistical Analysis
Due to the small sample size, only descriptive statistics
will be provided.
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Results

Patient Demographics

A total of 45 respondents, including 24 patients and 21
caregivers, completed the survey. Patient characteristics are
shown in Table 1. Mean (range) age of the 24 patients was 33
years (18—61 years); mean age of children and adolescents
whose caregivers completed the survey was 8 years (1-17
years). More than half of survey participants were female
(58%), were white (64%), and were employed full-time
(53%). Thirty-one percent of participants had a family

Table | Demographic Characteristics

Characteristic Participants (N=45)
Survey participants, n (%)
Adult patients 24 (53)
Caregivers of children/adolescents 21 (47)
Age, mean (range), years
Adults 33 (18-61)
Children/adolescents 8 (1-17)
Gender, n (%)
Female 26 (58)
Male 19 (42)
Race, n (%)
White 29 (64)
Black 2(4)
Other 14 (31)
Employment status, n (%)
Employed full-time 24 (53)
Not currently employed 8 (18)
Self-employed 5(1)
Employed part-time 409)
Full-time student 1 (2)
Other 2(4)
Retired 1(2)
Patient residential setting, n (%)
Urban 15 (33)
Suburban 20 (44)
Rural 10 (22)
US region, n (%)
South 37%
Mid-west 23%
West 22%
Northeast 18%

history of GT, and 64% were the first in their family to be
diagnosed with GT.

Initial Symptoms

The majority of the patients (76%) were born with sig-
nificant bruising, and many male patients bled extensively
during circumcision (47%). Skin bruising was common
and was reported in 66% of all patients when first diag-
nosed. Most patients had a BAT score above the normal
range, and the mean (range) BAT score was 9.07 (0-30)
(Figure 1). Of note, the reported bleeding scores were
calculated based on symptoms prior to GT diagnosis and
therefore may not directly predict disease severity; patients
with very severe disease are likely to be diagnosed earlier
based on their symptoms or family history. Common
symptoms (mean BAT score) experienced before diagnosis
include bruising (1.89), bleeding from surgery/trauma
(1.20), and epistaxis (1.04). Most of the participants were
diagnosed before puberty, and female participants did not
exhibit signs of excessive bleeding during menstruation.
When these female participants who were diagnosed
before puberty were removed from the analysis, the esti-
mated range of BAT scores for menstruation was 0.58
to 3.60.

Diagnosis
More than 50% of participants were diagnosed with GT
prior to their first birthday. For the rest of the participants,
the average (range) duration between their initial symp-
toms and a visit to a specialist was just over 1 year (1-9
years) and to disease diagnosis was just over 2 years
(<1-38 years). Mean age (range) at diagnosis was 2.6
years (<1-38 years).

About half of the patients reported 1 bleed daily, and
13% experienced over 500 bleeds in 1 year. These bleeds

BAT score

5

Individual Patients

0

BAT Score=0, (n=2)

Figure | Distribution of ISTH-BAT scores.
Abbreviations: BAT, Bleeding Assessment Tool; ISTH, International Society on
Thrombosis and Haemostasis.
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Figure 2 Total frequency of bleeds over past 12 months reported by all
participants.

occurred most frequently as skin bruising and mouth
bleeds, but some patients also reported joint or muscle
and gastrointestinal bleeds (Figure 2).

Treatment

Patients were often willing to travel long distances for
follow-ups with their preferred hematologist, and the aver-
age travel time for these visits was 62 minutes. More than
90% of patients reported regular follow-up visits (71%
with a hematologist and 24% with a hemophilia treatment
center). The majority (79%) of patients felt confident that
most bleeds could be treated at home; 43% reported not
requiring any treatment for their recent bleeds. The most
common treatments for bleeds during the previous year
were antifibrinolytics (82%), followed by rFVIla (42%)
(Figure 3). Only those patients with refractoriness to plate-
lets reported using rFVIla, primarily for severe bleeding;
rFVIla controlled bleeds with 2 to 3 doses (range, 1-11).
Many patients reported taking antifibrinolytics prophylac-
tically (orally, mouth rinses, or nasal sprays).

Percentage of Patients
20 30 40 50 60 70 80 90

o
°

Antifibrinolytics

r)
N

rFVila

&
N

Platelets 27

Other

£

Agent/Product/Therapy

None 10

Figure 3 Treatments used to control recent bleeds (categories were not mutually
exclusive).
Abbreviation: rFVlla, recombinant activated factor VII.

The majority (84%) of patients had at least one plate-
let or blood transfusion, and nearly 25% reported having
had more than 20 transfusions in their lifetime.
A decrease in efficacy was reported with additional plate-
let transfusions; 73% of patients reported that platelet
transfusions effectively controlled bleeds in the past,
and 57% reported that platelet transfusions effectively
control bleeds currently. In addition, 8% of patients
reported that platelet transfusions did not effectively con-
trol bleeds in the past, and 22% of patients reported that
platelet transfusions do not currently control bleeds
(Figure 4). Many patients reported refractoriness to plate-
lets (38%) or antibodies to platelets (32%). Patients
reported concern about uncontrolled bleeding due to
refractoriness or antibodies and stated that their physi-
cians ordered platelets without adequately understanding
their fears.

Among female patients, controlling menstruation was
particularly challenging, and many struggled to find
a gynecologist with some knowledge of the management
of menstruation, pregnancy, and childbirth in the presence
of GT. The majority (74%) reported taking hormonal con-
traceptives to prevent regular menstruation. Eleven percent
of female participants reported menstrual bleeding that
required hospitalization and/or emergency treatment.

Psychosocial Impact

During childhood, 58% of patients experienced issues with
excessive bleeding at school, 38% reported missing school
as a result, and 22% reported bullying. Missed work due to
GT was reported by 38% of adult patients and 24% of
caregivers. Twenty-one percent of adult patients reported
that their employer did not take their condition seriously,
and only 56% reported that they were satisfied with the
support they receive from their employer. Most partici-
pants were satisfied with the level of support they receive
from their significant other (65%), their family (82%), and
their friends (76%) (Figure 5). Overall, patients felt opti-
mistic about their future living with GT. Patients also
reported the need for additional resources and education
for themselves and their treating physicians, especially

regarding menstruation, childbearing, and treatment
options.
Discussion

Although an extremely rare disease, GT is considered
a well-understood bleeding disorder with unique clinical
and laboratory findings. However, there is a critical need
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Figure 4 Platelet transfusion information. (A) Patient-reported effectiveness of platelet transfusions in the past and the present. (B) Proportion of patients reporting
refractoriness to platelets. (C) Proportion of patients tested for antibodies to platelets. (D) Proportion of patients reporting antibodies to platelets.

for education and awareness of GT among practicing phy-
sicians in order to ensure timely diagnosis and efficient
management.” The goal of this qualitative online survey
was to assess the current disease state of GT and its burden
as experienced by patients with GT and caregivers of
children with GT. Overall, the data presented here bring
to light the true impact of this disease on patients, care-
givers, and their families and help to provide HCPs with

Significant

Other 65%

Family = 7% 11%

Friends 9% 16%

Employer 16%

Child's

School 67%

Dissatisfied

Neutral

Figure 5 Distribution of levels of patient satisfaction with the support they receive.

a real-world understanding of the experience of living with
this bleeding disorder.

In accordance with previous reports, for most patients,
diagnosis occurred within the first year of life and was
prompted by the early onset of symptoms.>> Although
diagnosis of GT can be challenging, expensive, and time-
consuming, accurate and prompt diagnosis is essential for

successful disease management. In the absence of family

33%

82%

76%

56%

24%

29%

H Satisfied M Not applicable
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history, obtaining a first-time diagnosis of GT can be
difficult, especially in regions where confirmatory labora-
tory tests (eg, platelet aggregometry and flow cytometry)
are not available.>'? Normal coagulation parameters, such
as prothrombin time, partial thromboplastin time, and pla-
telet count should be used to rule out other common
clotting disorders, including congenital afibrinogenemia
and von Willebrand disease.” As the severity of GT is
largely determined by the presence of homozygous vs
heterozygous mutations and residual platelet function, pre-
natal genetic tests and counseling should be considered,
especially among susceptible populations and known-
carrier parents.*> Misdiagnosis and unestablished diagno-
sis in patients with less severe symptoms has led to an
underestimation of the prevalence of GT.'*!”

Platelet alloimmunization in inherited GT and refrac-
toriness remain major concerns among patients with GT.
Most patients reported receiving platelets or a blood trans-
fusion, and more than half had either antibodies or refrac-
toriness to platelets. About half of those who receive
platelet transfusions are likely to develop platelet alloanti-
bodies or refractoriness.'? Although plasmapheresis can be
used to remove alloantibodies to allow future platelet
transfusion, this procedure may not be always effective
or available at all centers. Treatment with rFVIla has
a high success rate and relatively low risk (0.17%) of
thromboembolic events.'® rFVIIa acts directly on the pla-
telet surface and enhances thrombin generation and fibrin
interaction to control bleeding episodes.*>'” Results pub-
lished in 2019 from the international GT registry suggest
that with rFVIla treatment, with or without antifibrinoly-
tics, for 18 surgical procedures and 205 nonsurgical
bleeds, platelets were effective, with a low rate of adverse
events in all patients irrespective of their platelet immuni-
zation or refractoriness status.” Alternative therapies to
control bleeding episodes, including rFVIIa, should be
prudently used, especially in young patients and females
of reproductive age to prevent the development of platelet
antibodies that can cause potential fetal complications
during pregnancy, such as thrombocytopenia and
hemorrhage.'? Physicians should encourage their patients
with GT to carry a card that highlights the details of their
bleeding disorder, including any known antibodies or
and the
a specialized treatment center in case of an emergency.

refractoriness to platelets, information for
Many of the participants in this survey agreed that
additional education on GT is needed for both patients

and health-care professionals. Female patients have

struggled to find a gynecologist with knowledge of GT.
Among pregnant females, a thorough maternal history,
appropriate prophylaxis, and a multidisciplinary approach
can optimize maternal and fetal outcomes.'®'® However,
well-controlled clinical trials are needed to standardize
management protocols for these patients.'® Avoidance of
unnecessary trauma that can increase the risk of bleeding
is important; therefore, many patients with GT are unable
to participate in sports or physical education classes.
These patients also often have many visible bruises, and
this can have a negative effect on their self-esteem and
social life. There is a need for multidisciplinary compre-
hensive care to alleviate anxiety, address psychosocial
issues, and improve patients’ overall health and quality
of life.”"?

It should be noted that this is a qualitative research
survey, and the results cannot be generalized to the overall
population due to sample selection, interviewing methods,
and small sample size. There is also potential recruitment
bias, as the organization used to recruit patients has
offered disease-specific educational programs; however,
another study found very similar results despite different
recruiting methods.?® In addition, although the survey did
ask basic questions about surgical procedures, data on
surgical outcomes and adverse events were not collected.

Conclusion

GT is an extremely rare disorder, and patients can feel
isolated. Connecting with other patients and receiving
additional support from family and organizations can be
helpful. Prompt diagnosis, with comprehensive workup
including platelet aggregation and flow cytometry testing,
and a multidisciplinary approach to treatment are essential
for good prognosis. Optimal patient, caregiver, and physi-
cian education are lacking but are of utmost importance
for efficient management of GT. Efforts should be under-
taken to enhance the availability of resources and informa-
tion regarding treatment alternatives.

Abbreviations
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Society on Thrombosis
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