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Abstract: Glanzmann’s thrombasthenia is a rare congenital bleeding disorder. Patients usually present with mucocu-
taneous bleeding and excessive bleeding associated with trauma and/or surgery. Patients have an increased bleed-
ing time and a normal platelet count with abnormal platelet function assays. Genetically, Glanzmann’s thrombasthe-
nia is associated with mutations in the genes which encode for glycoproteins, GPllb or GPIllla. Defects in these genes
lead to a lack of or highly reduced expression of the glycoprotein complex (GPlIb/GPIlla), resulting in platelet dysfunc-
tion. Bleeding is managed by platelet transfusions. Bone marrow transplants have been used successfully in rare
cases. With proper supportive care Glanzmann’s thrombasthenia has a very good prognosis.
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Introduction

Glanzmann’s thrombasthenia was first docu-
mented in 1918 by Dr. Eduard Glanzmann, who
described a novel platelet abnormality with de-
fective clot retraction and abnormal appearance
on stained film [1]. It has since been more spe-
cifically described as an autosomal recessive
genetic disorder in which the platelet count is
normal or subnormal, the bleeding time is pro-
longed, and platelet aggregation is deficient or
absent [2-4]. Due to this deficiency of platelet
function it manifests as a bleeding disorder
characterized by mucocutaneous hemorrhage
of varying severity. Globally, it is extremely rare
but it has a relatively high incidence in consan-
guineous populations where intermarriage is
common [5]. Despite its rarity, it has gained
attention since the discovery of its pathophysiol-
ogy, due to the consequent development of anti-
platelet agents now commonly used during per-
cutaneous coronary interventions [6]. In this
report, we describe a case of Glanzmann’s
thrombasthenia and review the current litera-
ture.

Patient history

The patient was a Puerto Rican female who pre-

sented with fever, shortness of breath, fatigue,
and chest pain. She had a long clinical history of
easy and spontaneous bruising, excessive
bleeding with tooth extractions, severe epistaxis
as a child, and heavy menstrual bleeding. There
was no family history of easy bruising or exces-
sive bleeding. During hospitalization the patient
became hypotensive but responded success-
fully to treatment. However, the fever was per-
sistent and no origin was found. The patient
subsequently developed hypoxia with no re-
sponse to therapy and expired. At autopsy, the
patient’s anatomic cause of death was found to
be acute hemorrhagic fibrinous pericarditis. The
autopsy also revealed petechial hemorrhages
on numerous skin sites as well as foci of hemor-
rhage in the lungs. Additionally, intramucosal
petechial hemorrhages were present in the
stomach and duodenum.

Clinical features

Patients with Glanzmann’s thrombasthenia typi-
cally present in infancy or early childhood with
purpura, epistaxis, gingival bleeding, and pro-
longed bleeding from trauma [5]. The bleeding
which is universal to the disorder is typically not
spontaneous, but rather an exaggeration of
bleeding which occurs in normal patients [5].
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Cutaneous purpura usually arise as a result of
pressure or minor trauma, and truly spontane-
ous purpura are rare [5]. As in normal patients
epistaxis is common in childhood and usually
subsides by adulthood, but it is more severe
and the most common cause for bleeding of
clinical significance [5]. Gingival bleeding is also
common, though it is more often found in those
with poor dental hygiene [5]. Menorrhagia oc-
curs in most female patients at the time of men-
arche and presents a considerable hemorrhagic
concern, usually requiring transfusion [2, 5, 7].
Gastrointestinal hemorrhage, hematuria, and
hemarthroses have been observed in a small
number of patients but are potentially quite se-
vere [5, 7]. Complications from Glanzmann’s
thrombasthenia may arise during child birth,
tooth extraction, or any surgical procedure.

Pathology

Discoveries in the pathophysiology of
Glanzmann’s thrombasthenia have greatly in-
creased our understanding of the mechanisms
underlying platelet aggregation. The disorder is
caused by deficiency or abnormality of the
platelet glycoprotein llb and/or llla [8-11]. A
single platelet membrane is covered with ap-
proximately 50,000 copies of the GPIIb/llla in-
tegrin complex [1, 12]. Platelet activation con-
fers a conformational change in the complex
allowing it to bind to fibrinogen on both subunits
[7, 13, 14]. Von Willebrand Factor, fibronectin,
and vitronectin also bind the complex though
with lower affinity than fibrinogen [1, 4]. The
binding of fibrinogen to this complex allows it to
bridge two platelets in the presence of calcium
to initiate primary and secondary platelet aggre-
gation. Platelet aggregation is deficient when
any component of the complex is mutated or
the complex is present in subnormal amounts.
Thus, patients with thrombasthenia have a nor-
mal platelet count but these platelets cannot
bind fibrinogen after stimulation and thus can-
not aggregate properly.

Genetics

Glanzmann’s thrombasthenia has an autosomal
recessive pattern of inheritance. Heterozygotes
appear asymptomatic and have essentially nor-
mal platelet function tests [5, 7]. Although it is
extremely rare worldwide it is found with rela-
tively high frequency within populations that
have a prevalence of consanguineous mar-
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riages, where its frequency may rival that of
much more common disorders such as Von
Willebrand’s Disease [5]. The four populations
(all of which have a high frequency of intermar-
riage) in which it is most commonly seen are
French Gypsies, Iragi Jews, Jordanian Arabs,
and South Indians [7, 15-18]. The genes encod-
ing for GPIlb and GPllla both localize to chromo-
some 17q 21-23 and several mutations found
in these genes lead to lack of or highly reduced
expression of the glycoprotein complex, result-
ing in the platelet dysfunction described above
[1,9].

The disorder has been divided into three classi-
fications, which were initially based on fibrino-
gen content and degree of clot retraction, be-
fore the GPIIb/llla complex was understood [5].
These classifications have since been adapted
to the more recent molecular understanding of
the disease. Type | and Type Il result from muta-
tions of GPIIb or GPllla that cause lack of (i.e.,
less than 5% of normal) or reduced expression
(i.e., 10-20% of normal), respectively, of the llb/
Illa complex on the platelet surface [5, 19]. By
contrast, asymptomatic heterozygotes express
50-60% of the complex [5, 7]. Additionally, rare
mutations may result in a dysfunctional complex
that is expressed at a normal or subnormal
amount resulting in the Type lll, or variant form
[5, 19]. These classifications allow for a better
comparison of molecular abnormalities to clini-
cal disease, but unfortunately for the most part
the two do not correlate [5].

Laboratory diagnosis

Glanzmann’s thrombasthenia is characterized
by normal platelet morphology and normal
platelet count, prolonged bleeding time, absent
or decreased clot retraction, and normal plate-
let aggregation in the presence of ristocetin
(Figure 1). Platelet aggregation is absent in the
presence of epinephrine (Figure 2), collagen
(Figure 3), Arachidonic Acid (Figure 4), ADP
(Figure 5), due to the dependence of these fac-
tors on fibrinogen attachment to the platelet for
aggregation [4, 20, 21]. Platelet aggregation
occurs normally in response to ristocetin due to
its independence from fibrinogen. Flow cytome-
try can also be used to detect the presence of
the GPIllb-llla complex, GPllb (CD41), GPllla,
(CD61) and fibrinogen by using monoclonal anti-
bodies [22]. This method can also be used to
rapidly predict the carrier status of family
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Figure 1. Platelet aggregation tracings for Ristocetin.

Blue - No platelet aggregation (normal) with 0.50ug/

ml Ristocetin. Black - Normal platelet aggregation

with 1.2ug/ml Ristocetin.
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Figure 2. Platelet aggregation and secretion tracings
for Epinephrine. Blue - No platelet aggregation with
7.5 uM Epinephrine. Black - No ATP secretion with
7.5 uM Epinephrine. Red - No platelet aggregation
with 10.0 uM Epinephrine. Green - No ATP secretion
with 10.0 uM Epinephrine.

445

Channel 1 Channel 2 Channel 3 Channel 4
- ST YY) ol T
L e e Lt 100
10 20
20 80
30 70
40 60
g
S 50 50
[
o
60 40
70 30
80 20
90 10
100 1 0

1:00 2:00 3:00 4:00 5:00 6:00 7:00

Time (min:sec)

Figure 3. Platelet aggregation and secretion tracings
for collagen. Blue - No platelet aggregation with 1.0
ug/ml collagen. Black - No ATP secretion with 1.0
ug/mil collagen. Red - No platelet aggregation with
5.0 yg/ml collagen. Green - No ATP secretion with
5.0 ug/ml collagen.
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Figure 4. Platelet aggregation and secretion tracings
for Arachidonic Acid. Blue - No platelet aggregation
with 50 pg/ml Arachidonic Acid. Black - No ATP se-
cretion with 50ug/ml Arachidonic Acid.
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Figure 5. Platelet aggregation and secretion tracings
for ADP and thrombin. Blue - markedly decreased
secretion with 1 unit of thrombin. Black - No platelet
aggregation with 2.5 yM ADP. Red - No ATP secre-
tion with 2.5 yM ADP.

members of patients with the disorder [23].
DNA analysis is the most accurate in carrier
detection but only when the defect is known,
limiting its clinical utility. GPllb-Illa quantification
by monoclonal antibodies and platelet antigen
detection may be used for prenatal diagnosis of
type | Glanzmann’s thrombasthenia and het-
erozygous state [24, 25].

Therapy and prognosis

There is no known cure for Glanzmann’s throm-
basthenia. The overall morbidity and mortality
have been difficult to estimate due to its rarity,
but in most studies the prognosis has proven to
be very good [5, 7]. Hemorrhage is naturally the
main clinical concern and supportive care is
critical. Platelet transfusion is necessary before
any invasive procedure or heavy bleeding epi-
sode [5]. Platelet alloimmunization against HLA
group and/or GPlIb/llla glycoproteins is a genu-
ine concern, but the risk is no greater than for
any transfused patient and it is not a contraindi-
cation to this therapy [5, 19]. Other than trans-
fusion, management is primarily preventive
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care. Drugs that affect platelet function, such as
NSAIDS or aspirin, should be avoided. Immuni-
zations for hepatitis B should be given due to
the infectious risks of frequent transfusion. Oral
contraceptives may be taken to treat menor-
rhagia [5]. Regular dental visits are encouraged
to avoid gingivitis and gingival bleeding, and
supplements are suggested during early child-
hood and adolescence to avoid iron deficiency
anemia which is commonly caused by such
bleeding [5]. Desmopressin (dDAVP) has been
attempted as therapy but has not shown any
proven clinical usefulness [26]. Bone marrow
transplants have been used successfully in rare
cases, though this remains a drastic treatment
[27, 28].

In summary, Glanzmann’s thrombasthenia is a
rare inherited bleeding disorder. It is primarily
found in a limited number of populations in
which consanguineous marriage is common.
Patients usually present with easy bruising and
bleeding from epistaxis and dental extractions.
Patients have a normal platelet count but in-
creased bleeding time and abnormal platelet
function assays. Genetically, Glanzmann’s
thrombasthenia has an autosomal recessive
pattern and may arise from a number of muta-
tions that affect GPIIb, GPllla, and/or the GPIlb/
Illa complex. The classification of type | and type
II Glanzmann’s thrombasthenia is based upon
the amount of GPllb/Illa complex present on the
platelet surface, whereas the variant form is
classified by an abnormal GPlib/llla complex
present at normal or subnormal amounts. Sup-
portive treatment is the best means for care,
and bleeding is managed by platelet transfu-
sions. Bone marrow transplants have been used
successfully in rare cases. With proper suppor-
tive care Glanzmann’s thrombasthenia has a
very good prognosis.
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