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Abstract: Patients with rare qualitative platelet disorders or platelet function disorders (PFDs) 

may present to the hospital physician with severe bleeding episodes or excessive surgical bleed-

ing. Although standard treatment consists of platelet transfusions, repeated transfusions may 

result in the development of antiplatelet antibodies (APA) or clinical refractoriness, rendering 

further platelet therapy ineffective. In such settings, an approved treatment option for patients 

with Glanzmann’s thrombasthenia (GT), one of the well-known rare PFDs, is recombinant 

activated coagulation factor VII (rFVIIa). Data regarding the efficacy of rFVIIa in patients with 

GT and platelet refractoriness are available from a large patient registry, an international survey, 

and multiple case reports and demonstrate efficacy in patients with and without refractoriness 

or APA. This article reviews the rFVIIa clinical data in patients with GT and platelet refrac-

toriness and discusses clinical implications relevant to the hospital-based physician. Because 

uncontrolled bleeding can be life-threatening, hospital physicians should be alert to the signs of 

platelet refractoriness, be able to recognize continued internal or external bleeding, and know 

how to adapt treatment regimens for the effective management of bleeding. The management 

of patients who receive rFVIIa should occur in consultation with a hematologist with experi-

ence in PFDs, and patients with suspected platelet refractoriness should be referred to such a 

hematologist as early as possible. A critical unmet need is the development of a definition of an 

adequate response to platelet transfusion, which would facilitate early recognition of platelet 

refractoriness in patients with PFDs who exhibit a normal platelet count.

Keywords: platelet function disorder, Glanzmann’s thrombasthenia, alloantibodies, antiplatelet 

antibodies, platelet refractoriness, bleeding management

Glanzmann’s thrombasthenia – clinical 
presentation and diagnosis
Inherited platelet function disorders (PFDs) are a group of rare bleeding disorders 

characterized by qualitative defects in platelet adhesion, aggregation, secretion, or 

hemostatic activity.1,2 Bleeding associated with PFDs varies in frequency and intensity, 

although typical manifestations include predominantly mucocutaneous symptoms, 

such as epistaxis, gingival hemorrhage, menorrhagia, and easy bruising. Bleeding in 

response to trauma can also be severe, and therefore, surgical procedures often require 

careful hemostatic management.

Glanzmann’s thrombasthenia (GT) is one of the well-known rare PFDs, occurring 

in an estimated 1 per 1 million individuals and is associated with abnormalities in 
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glycoprotein IIb/IIIa (GPIIb/IIIa), the integrin glycoprotein 

complex responsible for platelet aggregation through binding 

to fibrinogen. Because of the autosomal recessive nature of 

GT, its prevalence is highest among ethnic groups in which 

consanguinity is common.3 Unlike other rare PFDs, literature 

on GT extends beyond case reports to include an interna-

tional survey and a large patient registry, and therefore GT 

often serves as a prototype for broader discussions of PFD 

diagnosis and management.

Coagulation disorders may be considered in cases of 

unexplained bleeding or in patients with an individual or fam-

ily history of severe bleeding or easy bruising. Diagnosing 

GT can be challenging because of the similarity in bleeding 

patterns across a variety of platelet disorders and the absence 

of diagnostic indicators revealed through initial laboratory 

assessments.4 Unlike quantitative platelet disorders (thrombo-

cytopenias), patients with GT have normal platelet counts and 

a normal prothrombin time (PT) and partial thromboplastin 

time (PTT). In most institutions, assessment of closure time 

(a screening test performed via platelet function analyzer 

[PFA-100]) can be used to detect abnormalities in platelet 

function; however, this tool lacks disease specificity and may 

be most effectively used as a screening tool or to exclude 

severe platelet defects.5 Advanced hematologic assess-

ments necessary to diagnose GT require consultation with a 

hematologist and include platelet aggregometry (the “gold 

standard” diagnostic tool) or flow cytometry for GPIIb/IIIa.

Bleeding management and platelet 
refractoriness
The standard treatment for severe bleeding and perioperative 

management in patients with GT is platelet transfusion,1,2,6 

although less severe episodes may be controlled with local 

measures such as fibrin sealants and topical thrombin, 

or with antifibrinolytics or desmopressin.7,8An important 

limitation in the use of platelet transfusions is the potential 

for platelet refractoriness after repeated transfusions, which 

often involves development of antiplatelet alloantibodies 

(APA) targeting human leukocyte antigens (HLAs) or defi-

cient glycoproteins (GPIIb/IIIa in patients with GT).2,7,9,10 

Interestingly, APA have been reported in patients who have 

not received platelet transfusions, suggesting that alternative 

mechanisms for sensitization may occur, such as molecular 

mimicry, partial GP expression, or exposure to platelets/plate-

let microparticles via red blood cell transfusions.11 Because 

of the rarity of GT, consistent epidemiologic data regarding 

the incidence of refractoriness or typical number of exposures 

associated with the development of APA or refractoriness 

are lacking; however, the risk of developing refractoriness 

is thought to increase with repeated exposures.7,8

The potential for APA development may be reduced by 

administering platelets obtained from HLA-matched donors1,8 

or by using leukocyte-depleted blood components;12 however, 

platelet availability may be limited because of short shelf life 

and variable blood bank capacity,13 leading to difficulties in 

obtaining HLA-matched platelets in a timely manner when 

faced with severe bleeding, including that occurring in the 

perioperative setting. An additional challenge in patients with 

GT is monitoring hemostatic response to platelet transfu-

sions; unlike thrombocytopenias, which can be followed 

with platelet counts, response in patients with GT must be 

assessed functionally, either through clinical improvements in 

bleeding or through laboratory testing of platelet function.14 

However, these assessments may be difficult to perform, 

may take several hours, and are not available at all hospitals.

An important alternative therapeutic option is recombi-

nant activated coagulation factor VII (rFVIIa, NovoSeven® 

RT; Novo Nordisk A/S, Bagsvaerd, Denmark).7,8 rFVIIa was 

approved by the European Medicines Agency (EMA) in 2004 

for the treatment of bleeding episodes and prevention of bleed-

ing during surgery in patients with GT who are refractory 

to platelets and have APA15 and was approved by the Food 

and Drug Administration (FDA) in 2014 for the treatment of 

bleeding episodes and perioperative management in adults 

and children with GT with refractoriness to platelet transfu-

sions, with or without APA.16 Here we review data regarding 

the clinical experience with rFVIIa in patients with GT and 

platelet refractoriness and discuss the importance of rapidly 

recognizing refractoriness and initiating alternative treatments.

Clinical experience with rFVIIa in 
patients with GT
Following early investigations into the use of rFVIIa in Von 

Willebrand’s disease and thrombocytopenia, the first reported 

use of rFVIIa for GT was in 1995 for refractory epistaxis in 

a 2-year-old child.17 Subsequent reports include case reports 

and series,18 an international survey regarding the use of 

rFVIIa in patients with GT,19 an open-label Iranian study 

including clinical responses to rFVIIa,20 and a multinational 

GT registry (GTR).21,22

The largest source of data regarding rFVIIa in patients 

with GT and APA or refractoriness is the GTR, a multina-

tional registry study initiated as an EMA postmarketing 

surveillance commitment, which evaluated use of systemic 

hemostatic treatments in GT.21,22 At the request of the FDA, 

APA status, refractoriness, and rFVIIa efficacy data from the 
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GTR were independently evaluated by a hematology expert 

panel, which reviewed data on a case-by-case basis using all 

available patient information. Of 266 rFVIIa-treated bleed-

ing episodes and 160 rFVIIa-treated surgical procedures 

evaluated by this panel, most bleeding episodes were in 

children aged 16 years or younger (65%), and most surgical 

procedures were in adults more than 16 years of age (86%).16 

The most common types of bleeding episodes were epistaxis 

(44%), gum bleeding (18%), menorrhagia (14%), tooth or 

dental extraction related (11%), and gastrointestinal (9%), 

and the most common types of surgical procedures were 

dental (66%), endoscopic (8%), nasal (5%), excision related 

(4%), gastrointestinal (4%), and orthopedic (4%). Overall, 

rFVIIa was considered effective in 251 (94.4%) bleeding 

episodes and 159 (99.4%) surgical procedures (Table 1). 

Adjudicated rFVIIa efficacy was also high across treatment 

categories (rFVIIa ± platelets ± other hemostatic agents) 

and across APA or refractory groups. Among patients with 

refractoriness, rFVIIa was considered effective in 94.9% of 

bleeding episodes and 98.6% of surgical procedures. The 

recommended dosing for severe bleeding episodes is 90 µg/kg 

every 2–6 hours and for surgery 90 µg/kg every 2 hours.16

Additional clinical information was provided by an inter-

national survey including physician reports from 37 hospitals 

in 14 countries across Europe, North America, Australia, and 

Asia.19 Use of rFVIIa was reported in 142 events (108 bleed-

ing episodes and 34 invasive procedures) which occurred in 

59 patients; most of these patients were female (59%) and 

median age was 22 years (range, 1–72 years). Reasons for 

using rFVIIa included prevention of antiplatelet immuniza-

tion (43%), history of APA (42%), prevention of blood-borne 

pathogen transmission (37%), and platelet inefficacy for 

previous bleeds (35%) or for the current bleed (14%). Among 

103 evaluable bleeding episodes, rFVIIa was reported as 

effective (defined as the cessation of bleeding and a lack of 

rebleeding within 48 hours) in 69  episodes (67%); further-

more, investigators reported comparable efficacy between 

patients with and without APA or refractoriness. Among 

31 evaluable surgical procedures, rFVIIa was considered 

effective in 29 procedures (94%); however, the number of 

surgeries in patients with APA and/or refractoriness was not 

reported. Two serious adverse events possibly related to rFVIIa 

were reported by the investigators (deep venous thrombosis 

with pulmonary embolism and clotting in one ureter).

Table 1 Adjudicator evaluation of GTR rFVIIa efficacy data

Adjudicator evaluation of efficacy – bleeding episodes16

Treatment group Number of 
patientsa

Number of 
episodes

Success
n (%)

Failure
n (%)

Insufficient data
n (%)

No consensus
n (%)

All rFvIIab 92 266 251 (94.4) 4 (1.5) 6 (2.3) 5 (1.9)
By treatment regimen

rFvIIa only 44 109 101 (92.7) 2 (1.8) 4 (3.7) 2 (1.8)
rFvIIa ± platelets ± other hemostatic agents 69 157 150 (95.5) 2 (1.3) 2 (1.3) 3 (1.9)

By antibody/refractory group
refractoriness ± platelet-specific antibodiesc,d 31 79 75 (94.9) 2 (2.5) 2 (2.5) 0 (0.0)
Platelet-specific antibodiesc,d 8 10 10 (100.0) 0 (0.0) 0 (0.0) NA
Neither or unknownd,e 57 177 166 (93.8) 2 (1.1) 4 (2.3) 5 (2.8)

Adjudicator evaluation of efficacy – surgical procedures16

Treatment group Number of 
patientsa

Number of 
procedures

Success
n (%)

Insufficient dataf

n (%)

All rFvIIab 77 160 159 (99.4) 1 (0.6)
By treatment regimen

rFvIIa only 35 66 65 (98.5) 1 (1.5)
rFvIIa ± platelets ± other hemostatic agents 57 94 94 (100.0) 0 (0.0)

By antibody/refractory group
refractoriness ± platelet-specific antibodiesc,g 33 70 69 (98.6) 1 (1.4)
Platelet-specific antibodiesc,g 11 24 24 (100.0) 0 (0.0)
Neither or unknowne,g 36 66 66 (100.0) 0 (0.0)

Notes: aPatient numbers are not additive. Patients may have episodes with different treatment regimens and have more than one antibody/refractory status. bAll treatment 
regimens that included treatment with rFvIIa. cIncludes GPIIb/IIIa, HLA, and unspecified platelet-specific antibodies. dtreatment was rFvIIa only for 26/79 episodes with 
refractoriness with or without antibodies, 2/10 episodes with platelet-specific antibodies only, and 81/177 episodes with neither or unknown. The remainder received rFVIIa 
with platelets and/or antifibrinolytic agents. eAssumes no platelet-specific antibodies or refractoriness reported or antibody and refractory status unknown. fNo reports of 
failure or lack of consensus were reported. gTreatment was rFVIIa only for 22/70 episodes with refractoriness with or without antibodies, 13/24 episodes with platelet-specific 
antibodies only, and 31/66 episodes with neither or unknown. The remainder received rFVIIa with platelets and/or antifibrinolytic agents.
Abbreviations: GP, glycoprotein; Gtr, Glanzmann’s thrombasthenia registry; HLA, human leukocyte antigen; NA, not available; rFvIIa, recombinant activated coagulation 
factor vII.
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Multiple case reports have also described rFVIIa use 

in patients with GT and were supportive of the FDA 

approval of rFVIIa in GT.18 Of 49 available reports of 

patients with GT who received rFVIIa, 36 bleeding epi-

sodes and 29  invasive, surgical, or dental procedures were 

documented. Patient ages ranged from 1 to 60 years, and 

53% were female. Of reported bleeding events, rFVIIa was 

considered effective in 25 bleeding episodes (69%) and 

28 procedures (97%). This rate of efficacy is comparable 

to that reported among the subset of patients with reported 

APA and/or refractoriness (n=15); within this population, an 

effective response was reported for 4 of 8 bleeding episodes 

(50%) and 9 of 10 procedures (90%). Overall, one serious 

adverse event (jugular vein thrombosis) and two nonseri-

ous adverse events (nausea and vomiting, experienced by a 

single patient) were reported as possibly or probably related 

to rFVIIa administration.

Discussion and clinical 
recommendations
Defining platelet refractoriness in patients with PFDs is a 

significant challenge, as standard assessments for effective-

ness of platelet transfusions have been established only in 

the context of thrombocytopenia.23 Developing a standard 

measurement of platelet transfusion effectiveness indepen-

dent of platelet count is therefore a critical unmet need. For 

hospital-based physicians, persistent external (visible) or 

internal bleeding (ie, a continuous drop in blood hemoglobin 

concentration or continuous drainage from surgical drain) 

after platelet transfusions should be viewed as a potential 

indicator of platelet refractoriness (Figure 1).

Hospital physicians should be aware of alternative treat-

ments such as rFVIIa for patients experiencing an inadequate 

response to platelet transfusions for severe bleeding episodes 

or for surgical management after failing to respond to local 

or topical (eg, gelatin sponges, packing) and antifibrinolytic 

(oral or intravenous) therapies. Bleeding in these patients 

should be managed preferably in consultation with a hema-

tologist with expertise in coagulation disorders, and those 

with suspected platelet refractoriness should be referred to 

an experienced hematologist to ensure optimal long-term 

management.

Because of the risk of alloimmunization with repeated 

platelet transfusions, rFVIIa may be administered as a pre-

emptive alternative to platelet transfusions, even in patients 

without evidence of refractoriness, especially when early 

treatment is important. Interesting data regarding real-world 

use of rFVIIa were obtained from the GTR, which showed 

that despite the labeled indication in Europe of GT with 

refractoriness and APA, 177 of 266 rFVIIa-treated bleeds 

(67%) and 66 of 160 rFVIIa-treated surgeries (41%) in this 

registry occurred in patients with neither refractoriness nor 

APA (or who had unknown status for both).

Because platelet transfusions are standard treatment for 

severe bleeding episodes and perioperative management in 

patients with GT, the potential development of refractoriness 

is an important clinical concern. Uncontrolled bleeding can 

be life threatening, and therefore hospital-based physicians 

should be on alert to identify patients with ongoing bleeding 

suggestive of platelet refractoriness and should be aware of 

the importance of adapting treatment regimens for the effec-

tive management of bleeding.
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Figure 1 Platelet refractoriness management algorithm in severe or postsurgical 
bleeding. aIn postsurgical bleeding, causes of bleeding unrelated to hemostasis should 
also be considered.
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