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Abstract
Qualitative platelet function defects may be congenital, e.g., Glanzmann thrombasthenia, or acquired. Acquired platelet function
disorders are more common than reported. Glanzmann thrombasthenia, an inherited platelet function disorder, is caused by
mutations in the ITGA2B and ITGB3 genes encoding the αIIbβ3 integrin. An acquired form of GT is also seen, which is caused
by antibodies to platelet integrinαIIbβ3. This affects fibrinogen binding and blocks platelet aggregation. These patients have low
platelet count with a moderate-to-severe bleeding tendency, while some patients may have normal platelet counts. It is commonly
found in association with autoimmune disorders, hematological malignancies, and infections. Glanzmann thrombasthenia-like
state can also be seen in immune thrombocytopenic purpura (ITP) due to presence of antibodies toαIIbβ3. These patients present
with severe bleeding even with mild thrombocytopenia. We describe a patient of ITP with borderline low platelet count and
severe bleeding, who posed a diagnostic challenge. However, an accurate diagnosis and suitable management helped to avoid
catastrophic bleeding.
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Introduction

Inherited Glanzmann thrombasthenia (GT) is an autosomal
recessive bleeding disorder with absent or dysfunctional plate-
let integrin alphaIIbbeta3 (αIIbβ3), previously known as
GPIIb/IIIa, causing failure of platelets to bind to fibrinogen
resulting in blocking of platelet aggregation. It is caused by
mutations encoding the integrin αIIbβ3 [1]. Clinical manifes-
tations range from easy bruising to severe life-threatening

hemorrhages [2]. In contrast to this, acquired GT (aGT) is a
rare hemorrhagic disorder caused by autoantibodies, alloanti-
bodies, or paraproteins directed against platelet αIIbβ3 [3]. It
is usually associated with autoimmune conditions, pregnancy,
various hematological malignancies, previous platelet transfu-
sions, and some drugs; e.g., quinidine and quinine are known
to form antibodies to αIIbβ3 [3, 4]. Abciximab, eptifibatide,
and tirofiban act by blocking αIIbβ3 function [5]. Acquired
GT is usually accompanied by thrombocytopenia [6]. Patients
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may present with spontaneous moderate-to-severe bleeding
tendency in the form of mucosal bleeding, menorrhagia or
gastrointestinal bleeding [3, 7].

In primary immune thrombocytopenia (ITP), antibodies are
formed to various platelet receptors including anti-αIIbβ3
producing a GT-like state leading to severe bleeding.
Though splenectomy normalizes platelet count, the bleeding
diathesis persists in these patients [5].We report one such case
of a patient who presented with life-threatening bleeding and
posed a diagnostic and therapeutic challenge.

Case history

A 40-year-old female presented with severe menorrhagia
since 2 years. She had 2 uneventful pregnancies with no
past/family history of bleeding or of blood/platelet transfu-
sion. A complete hemogram (CBC) showed a reduced platelet
count of 93 × 109/L. Prothrombin time, activated partial
thromboplastin time, thrombin time, serum fibrinogen, and
von Willebrand factor (vWF) antigen were normal.
Ultrasonography of abdomen and pelvis did not reveal a local
cause for menorrhagia. Tests to rule out autoimmune condi-
tions such as ANA, anti-ds DNA, and antiphospholipid anti-
body syndrome screen were negative. In view of bleeding
disproportionate to a platelet count of 93 × 109/L, a bone mar-
row examination was performed which showed a
normocellular marrow with adequate megakaryocytes.
Hence, she was diagnosed as a case of ITP, started on steroids,
and discharged.

Few months later, the patient came back with no improve-
ment in menorrhagia and was advised therapeutic hysterecto-
my. She was referred to a hematologist for preoperative work-
up. The CBC showed a platelet count of 95 × 109/L, but her
hemoglobin (Hb) had dropped from 110 to 65 g/L due to
severe menorrhagia. At this stage, she was advised to undergo
a platelet function test (PFT) which was performed on Helena
Platelet Aggregometer using platelet rich plasma (PRP) of the
patient. A normal control PRP was also run along with patient
sample. The result showed markedly low aggregation re-
sponse to both high and low concentrations of ADP
(10 mmol/L and 5 mmol/L, respectively), epinephrine
(10 μM/L), collagen (4 μg/mL), and 500 μg/mL of arachidon-
ic acid (AA) as compared to normal control. The aggregation
pattern to high and low concentration of ristocetin (1500 and
300 μg/mL) was normal, thus ruling out vWD 2B (Fig. 1a, b,
b, d). Platelet count for patient’s PRP was 120 × 109/L and for
control was 200 × 109/L.

These findings were suggestive of GT. Platelet receptor/
antigen study was performed on BD FACSCanto II flow
cytometer (FC) using antibodies CD41/61 and CD42b. This
revealed a normal expression of CD41/CD61 and CD42b,

thus ruling out hereditary GT and posing a diagnostic dilem-
ma (Fig. 2).

In view of above findings of significant platelet dysfunc-
tion by aggregometry along with normal antigen expression
on flow cytometry, a mixing platelet aggregation study was
performed to rule out presence of inhibitors. Normal control
platelets were mixed with patient’s platelet poor plasma (PPP)
in a ratio of 1:4, and PFT was performed along with a control
using normal PRP. Result of mixing study showed poor ag-
gregation response to ADP, epinephrine, collagen, and AA as
compared to the control (Fig. 3a, b, c) indicating the presence
of antibodies in the patient’s plasma causing inhibition of
aggregation in normal platelets. The patient received one unit
of single donor platelets, yet her platelet count did not rise,
further suggesting platelet destruction by antibodies.
However, studies to isolate antibodies could not be performed
due to non-availability of these tests.

Thus, she was best regarded as ITP with possible presence
of antibodies producing GT-like state, i.e., ITP with aGT. She
was further investigated for an underlying malignancy but no
primary focus was detected. In view of severe bleeding, ther-
apeutic hysterectomy was deferred. She was discharged from
the hospital and advised to take progesterone tablets,
tranexamic acid, and eltrombopag. The patient had significant
withdrawal bleeding after stopping progesterone tablets and
was re-admitted. In order to alleviate her distressing symp-
toms, it was decided to perform an alternative, less conven-
tional procedure, a hysteroscopic transcervical resection of
endometrium with ablation. She responded to this procedure
and continues to remain asymptomatic.

Discussion

Acquired GT is a rare hemorrhagic disorder. Patients often
present with sudden onset of severe bleeding history [3, 7].
This is due to the formation of auto-antibodies to platelet
integrin αIIbβ3 causing failure of fibrinogen and other adhe-
sive proteins binding, leading to reduced aggregation and thus
absence of thrombus formation [1, 5]. Usually, these patients
present with reduced platelet count and prolonged bleeding
time [3, 6]. Our patient presented with thrombocytopenia
and bleeding disproportionate to platelet count. This prompted
us to investigate her further, including performing PFT which
showed reduced aggregation with all agonists (ADP, epineph-
rine, arachidonic acid) except ristocetin [3], as was noted in
our patient.

PFA-100 (R) closure times, with either collagen or epi-
nephrine, and collagen/ADP cartridges are not measurable in
these patients (> 300 s) [8].

Platelet membrane glycoproteins (GPIIb/IIIa) are
expressed normally, which can be studied by expression of
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CD41-61, on platelets by flow cytometry as was noted in our
patient.

Platelet count can be reduced due to antiplatelet antibody
binding to platelets causing destruction of opsonized platelets
with Fc fragment recognition by phagocytic cells in the spleen
[5, 8, 9]. Gianni et al. studied that IgG1 and IgG3 antibodies
have a higher capacity to interact with IgG-Fc receptors than
IgG2 and IgG4 [8]. Additionally, these antiplatelet antibodies
can also act on megakaryocytes in the bone marrow and in-
terfere with platelet production, resulting in low platelet
counts [10].

In primary ITP, the observed bleeding phenotype is
variable due to antibodies to platelet αIIbβ3 [11, 12].
However, loss of platelet aggregation occurs only if there

is extensive blockade of active sites on surface αIIbβ3 by
autoantibodies [11]. Close proximity of epitope on
αIIbβ3 with regard to fibrinogen binding domain [1]
and class and density of antibody have a bearing on se-
verity of bleeding [7, 8]. Frelinger et al. emphasized sig-
nificance of performing platelet function in ITP to predict
bleeding [13]. Ghosh et al. suggested antigenic mimicry
of viral/bacterial peptides to platelet glycoproteins as a
possible mechanism of autoantibody formation resulting
in ITP and GT-like state [14]. However, the exact molec-
ular mechanisms in this condition remain unknown.

Based on bleeding history of sudden onset and consolidat-
ed results of all investigations, a final diagnosis of ITP with
aGT was made in our patient.

Fig. 1 a Reduced patient aggregation response to high concentration of
ADP (violet, channel 1), normal control aggregation response to high
concentration of ADP (red, channel 2), normal control aggregation
response to low concentration of ADP (green, channel 3), and reduced
patient aggregation response to low concentration of ADP (blue, channel
4). b Normal control aggregation response to high dose of ristocetin
(violet, channel 1), normal control aggregation response to low dose of
ristocetin (red, channel 2), normal patient aggregation response to high

dose of ristocetin (green, channel 3), normal patient aggregation response
to low dose of ristocetin (blue, channel 4). c Normal control aggregation
response to epinephrine (violet, channel 1), low patient aggregation
response to epinephrine (red, channel 2), normal control aggregation
response to collagen (green, channel 3), low patient aggregation
response to collagen (blue, channel 4). d Low patient aggregation
response to arachidonic acid (violet, channel 1), normal control
aggregation response to arachidonic acid (red, channel 2)
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The result of platelet aggregation mixing study with the
patient’s PPP mixed with normal PRP suggested the possible
presence of antibodies in our patient’s plasma. This mixing
study is not standardized laboratory procedure; however, it
can be used in these patients to further consolidate diagnosis
[3, 15]. Crompton et al. studied platelet aggregometry on
whole blood and performed mixing study with normal whole
blood, showing that the result of aggregometry on whole
blood was comparable to PRP [15]. Additionally, platelet ag-
gregation study can also be performed by flow cytometry.
Binding of PAC-1 against activated GPIIb/IIIA was found to
be absent in these patients.

Also, antibodies to αIIbβ3 on platelet eluates and in plas-
ma or serum can be identified by ELISA. The antigen capture
ELISA, modified antigen capture ELISA, and monoclonal
antibody immobilization of platelet antigens assay are
glycoprotein-specific antigen capture assay which are com-
monly in use [8].

Gangaraju et al. studied platelet associated antibodies using
intact platelets by immunofluorescence detection on FC [16].

Porcelijn et al. also described 2 patients with IgG1 antibod-
ies to αIIbβ3 [7]. Acquired GT may also be observed follow-
ing transfusion, various hematological malignancies or preg-
nancy [3].

Our patient did not have any underlying disease. Tholouli
et al. described 2 cases and reviewed the literature of 12 aGT

cases. They found that 9 of 12 reviewed cases were associated
with malignant lymphoid and autoimmune disorders. Five of
these initially presented with ITP. Similar to these cases, our
patient presented as ITP. The natural history of aGT is vari-
able. Tholouli et al. observed that spontaneous remission oc-
curred in 2 of their reviewed cases, neither of which were
associated with an underlying disorder. Two patients died
from hemorrhage [3].

Successful treatment of the underlying malignancy usually
induces remission of the bleeding diathesis [3]. Resistance to
platelet transfusions and variable response to conventional
immunosuppressive treatments pose a challenge in manage-
ment of aGT, especially those not associated with an underly-
ing disorder, as our patient. Post splenectomy, for refractory
bleeding patients with ITP, displayed a persistent or worsen-
ing hemorrhagic diathesis as destruction of antibody-bound
platelets is inhibited [3]. Factor VIIa (NovoSeven) has been
used as treatment for some patients as in inherited GT [6].
Rituximab has been used in several patients with success [6].

Only a few published case reports are available on this
disorder, thereby suggesting that this might be an under
diagnosed condition. If misdiagnosed, it is life threaten-
ing. These patients are at high risk of bleeding, and even a
minor surgical challenge could cause serious bleeding as
seen by Dinakaran et al. [17]. In our patient, a timely
diagnosis was instrumental in deferring a major surgery.

Fig. 2 Platelet antigen study by
flow cytometry shows normal
surface expression of CD41-61
and CD42b
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Instead, a minimally invasive surgical procedure was
adopted which proved life saving for this patient.

This case highlights a rare complication of a common dis-
order which at present is underreported. Awareness can lead
to correct diagnosis and adequate reporting, thus enabling
building a data base for future reference.
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