
The Glanzmann Thrombasthenia Registry: safety of 
platelet therapy in patients with Glanzmann 
thrombasthenia and changes in alloimmunization status

Glanzmann thrombasthenia (GT) is a rare, inherited, auto-
somal-recessive platelet disorder resulting in absent, re-
duced or defective glycoprotein (GP) IIb/IIIa (also known as 
integrin αIIbβ3).

1 As GPIIb/IIIa is a receptor required for platelet 
aggregation, patients with GT are unable or have reduced 
ability to form clots and are at risk of spontaneous and in-
creased bleeding following trauma and surgery, with poten-
tially serious consequences.1 Standard-of-care GT 
treatment involves platelet transfusion,1 ideally human leu-
kocyte antigen (HLA)-matched single-donor and leukocyte-
reduced apheresis platelets; however, this therapy may be 
associated with alloimmunization leading to refractoriness 
to future platelet transfusion and/or allergic reactions.1 This 
report describes the safety of platelet-based therapy in pa-
tients with GT included in the Glanzmann Thrombasthenia 
Registry (GTR) (clinicaltrials gov. Identifier: NCT01476423). 
Platelet-refractoriness is a variable term generally referring 
to the failure of platelets to increase after transfusion or 
platelet functional ineffectiveness to control bleeding.1 Anti-
platelet antibodies against HLA and/or GPIIb/IIIa may cause 
platelet ineffectiveness.1 The presence of anti-platelet anti-
bodies does not always lead to platelet-refractoriness, 
whilst the absence of antibodies may occur in patients ex-
periencing platelet-refractoriness.1 
Recombinant activated factor VII (rFVIIa, NovoSeven®, Novo 
Nordisk A/S, Bagsværd, Denmark)2 is an alternative therapy 
in patients with GT with refractoriness to platelet trans-
fusions and/or platelet antibodies, or where platelets are 
not readily available.1 The GTR was a prospective, observa-
tional, international registry, which assessed effectiveness 
and safety of available treatment options in patients with 
GT.3,4 Treatment was administered as per local practices and 
included rFVIIa (F7), platelets (P) and antifibrinolytics/other 
hemostatic treatments (OH) alone or in combination. Treat-
ment data were recorded for 218 patients of all ages with a 
diagnosis of congenital GT enrolled from 45 sites in 15 coun-
tries between May 10, 2007 and December 16, 2011.3,4 Fol-
lowing a protocol amendment (January 10, 2008), cases 
generated from 2004 could be registered retrospectively.5 
Patients with acquired thrombasthenia due to medication 
or autoimmune disease were excluded. 
A complementary study from the GTR was performed to 
identify patients with a recorded change in platelet-refrac-
toriness and/or anti-platelet antibody status during the fol-
low-up period, confirmed either as an adverse event (AE) 
during hospital admission, or through data collected at the 

next admission. Clinical criteria for platelet-refractoriness 
have been defined3,4 and include bleeding during surgery 
and/or persistence of bleeding and/or rebleeding within 24 
hours (despite adequate platelet infusion).4 The GTR cap-
tured data which was entered at patient inclusion and, 
where available, relevant historical treatment and platelet-
refractoriness/antibody status data was added. Effective-
ness was assessed using a previously defined three-point 
scale.3,4 Statistical analyses were descriptive. 
Overall, 218 patients were included in this sub-analysis, of 
whom 34 (16%) had ≥1 instance of platelet-refractoriness 
recorded and 65 (30%) had anti-platelet antibodies. 
GPIIb/IIIa antibodies were recorded in 47 (22%) patients, 
HLA antibodies in 21 (10%) patients and 13 patients (6%) had 
both GPIIb/IIIa and HLA antibodies. 
During the GTR study period, a change in platelet refrac-
toriness and/or antibody status was recorded in five (2%) 
registered patients (referred to as patients 1–5) (Online Sup-
plementary Table S1). In these patients, platelet-based 
regimens had been used before the beginning of the study 
and were used in 64 of 77 (83%) of study admissions.  
Patient 1 was an adult male with a negative-to-positive 
change in antibody status for HLA antibodies over three ad-
missions in 10 months. At the first admission, treatment 
with F7POH was evaluated as effective, with a negative fol-
low-up test for HLA antibodies approximately 5 months 
later. At the following two admissions, treated with POH and 
P, the patient tested positive for HLA antibodies. Both treat-
ments were recorded as effective. 
Patient 2 was a male pediatric patient with five admissions 
over 1 year. At admissions 1 and 2, the patient received F7OH 
and F7POH, respectively. Both treatments were effective, 
and the patient was negative for platelet-refractoriness. All 
subsequent admissions were treated with F7OH effectively 
but were declared positive for platelet-refractory status by 
the investigator. Antibody status was negative at admission 
2; however, 5 months after the fourth admission the patient 
was declared GPIIb/IIIa antibody-positive. 
Patient 3 was a male pediatric patient with a previous his-
tory of platelet transfusion and 11 admissions over 7 years. 
Various treatments were administered throughout. Although 
POH was received at the first admission, the patient was 
not positive for refractoriness or antibodies until admission 
7. The patient received platelets for admission 5 that were 
effective but was declared anti-platelet antibody-positive 
5 months later. The nature of the platelet antibodies was 
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Adverse event
Events  

N
Patients  

N*

Admissions  
N†

Treatment
Platelet  

refractoriness‡

P, N POH, N Pos, N Neg, N NR, N
All events 14 7 10 4 6 0 3 4

Serious 
Generalized hives

1 1 1 0 1 0 0 1

Non-serious 
Urticaria 
Itching 
Intestinal infection 
Febrile reaction 
Post-transfusional allergy 
Fever 
Chills 
Hyperthermia 
Pneumonia

 
2 
2 
1 
2 
1 
1 
2 
1 
1
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1
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1
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0
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0
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1
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1 
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0

Multiple adverse events could be recorded for a patient during a single admission. Antibody status was not recorded for all patients experi-
encing an adverse event. *One patient experienced both a non-serious adverse event and a serious adverse event. †Related to treatment for 
a bleeding event. ‡Platelet refractoriness was defined as: bleeding during surgery despite an adequate amount (as determined by the treating 
clinician) of platelet infusion, and/or persistence of bleeding despite an adequate amount (as determined by the treating clinician) of platelet 
infusion, and/or rebleeding within 24 hours despite an adequate amount (as determined by the treating clinician) of platelet infusion.3,4 OH: 
other hemostatic treatment (mostly antifibrinolytics); P: platelets; Pos: positive; Neg: negative; NR: not recorded; POH: platelets and other 
hemostatic treatments.

Table 1. Adverse events occurring during hospital admissions of patients in the Glanzmann Thrombasthenia Registry receiving 
platelet-based hemostatic treatment not including recombinant activated factor VII either for a bleeding episode or for 
treatment related to surgery.

unavailable. F7POH was administered during admissions 8 
(effective) and 9 (partially effective). 
Patient 4 was a male pediatric patient with three admis-
sions over <1 year, treated effectively with OH and POH at 
first and second admissions, respectively, without refrac-
toriness. At the third admission, POH was administered but 
platelet transfusion was ineffective (platelet refractoriness 
positive) and the patient underwent surgical repair for 
hemostasis. The nature and status of the platelet antibodies 
were unavailable. 
Patient 5 was a female pediatric patient with 55 admissions 
over 3 years and a history of platelet transfusion. Refrac-
toriness status was recorded for 34 of 55 admissions and 
was positive at the first admission (POH treatment). Despite 
this, P and POH-based regimens were administered in 52 of 
55 admissions; F7POH was administered during admission 
12. At admission 50, the patient was negative for platelet-
refractoriness. At admission 51, she was positive, switching 
to negative at admissions 52–54. Treatment effectiveness 
was recorded as ineffective on one occasion of platelet 
transfusion (admission 32) and only partially effective or ef-
fective in multiple admissions treated with P or POH. Anti-
body status was documented at admissions 5–21; the 
nature of platelet antibodies was unavailable, and a positive 
result was observed in all instances except admission 16, 
which was entered as negative. 
Of 581 hospital admissions in 152 patients who received P 
or POH, 14  AE (13 minor) related to treatment for bleeding 
events were reported in seven patients. A single serious AE 

(generalized hives) occurred in a patient receiving POH 
(Table 1). The limited number of patients in this sub-study 
and the limited records on platelet refractoriness status 
after platelet transfusion means safety data must be inter-
preted with caution. 
The development of anti-platelet antibodies after P or POH-
based treatments may change the platelet refractoriness 
status and lead to the inefficacy of platelets to prevent or 
stop a bleed. This was observed in patient 4 at admission 3 
where POH treatment failed to achieve hemostasis and sur-
gical intervention was required. Additionally, anti-HLA anti-
bodies may either decrease with time in the absence of a 
new P or POH treatment,6 or may persist even without 
transfusion. Anti-HLA antibodies may result in serious post-
transfusion complications including lung injury.7 Therefore, 
to facilitate optimal treatment decisions from the available 
therapeutic tools, identifying platelet refractoriness/anti-
body status is crucial. Analogous to inhibitor assessment in 
hemophilia patients, baseline testing for antibodies to HLA 
and GPIIb/IIIa should be performed upon GT diagnosis, and 
periodically monitored following exposure to blood prod-
ucts containing platelets, which may include unwashed 
red-cell concentrates.1,8 Thus, treatment choices can be 
adapted to minimize the risk of uncontrolled bleeding. The 
follow-up of anti-GPIIb/IIIa is also particularly important for 
women, as anti-platelet antibodies may lead to fetal/neo-
natal thrombocytopenia. 
Despite limited data, several studies have reported anti-
GPIIb/IIIa antibodies in patients with GT.3,4,9-12 To date, the 
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GTR has the largest GT cohort in which alloantibody pro-
portion was assessed.3,4 Nevertheless, as a change in anti-
body/platelet-refractoriness status was not an objective of 
the GTR, it was not recorded for every admission, making 
interpretation difficult.3,4 Additionally, the GTR was not spe-
cifically designed to record platelet-related AE. 
Not all centers participating in the GTR conducted platelet 
antibody studies due to the specialized nature, and poten-
tially restricted availability, of testing. Indeed, in patients 3–
5, the nature of the platelet antibodies (anti-HLA or GPIIb/IIIa) 
was unavailable. Thus, antibody status is likely underre-
ported.10 Additionally, as antibodies can be cleared if no 
further transfusions are received, delayed assessment may 
give misleading negative results.12 Conversely, platelet trans-
fusion may remain effective in previously alloimmunized GT 
patients as transfused platelets may not be removed im-
mediately (potentially dependent on antibody isotype).10,11 
Non-neutralizing antibodies (detected by immunological as-
says) that do not inhibit platelet aggregation may explain 
some persistent clinical efficacy of transfused platelets.  
Fluctuations in platelet refractoriness status, as observed 
in patient 5, suggest that some database entries may be in-
accurate. Therefore, misinterpretation of the platelet refrac-
toriness definition or incorrect data entry cannot be 
excluded. 
Despite positive platelet refractoriness/antibody status, ad-
ministration of platelet-based regimens continued in most 
admissions instead of transitioning to rFVIIa-based 
regimens. rFVIIa may not have been readily available during 
the timeframe of the GTR, either because of not yet being 
locally approved, or not being approved by the hospital or 
the patient’s insurance. Notably, rFVIIa was administered in 
patients 3 and 5 when platelet antibodies were positive. On 
two of these occasions in patient 3 and once in patient 5, 
treatment with F7POH was effective/partially effective. 
Hence, rFVIIa could have contributed to the outcome. 
Due to the real world nature of the database, admission 
records were often incomplete, making interpretation dif-
ficult. Importantly, bleeding event type and/or platelet re-
fractoriness/antibody status can affect treatment efficacy 
and impact the patient treatment journey. This highlights 
the importance of comprehensively recording patient data, 
outcomes, platelet efficacy and antibody testing in patients 
with GT. Hence, there is an unmet need to initiate clinical 
practice changes to ensure routine antibody testing is per-
formed within weeks of transfusion to improve patient 
management decisions. 
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