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Review Article

Glanzmann’s thrombasthenia (defective platelet integrin aul,-[3;):
proposals for management between evidence and open issues
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Summary

Glanzmann’s Thrombasthenia (GT) is a rare autosomal recessive
bleeding disorder, characterized by a quantitative or qualitative
defect of platelet surface ooy,-P3; integrin. Presently, no specific
guideline/algorithm for clinical management for GT is available.
Due to the rarity and heterogeneity of inherited platelet abnor-
malities, recommendations and guidelines are based on reports
from opinions and clinical experience of panel of experts, and
refer to the general management of platelet disorders. Based on
the few evidence in the area and on the strategies in clinical set-
tings of inherited/acquired platelet defects, proposals for man-
agement of minor bleeding;moderate/major bleeding unrespon-
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sive to conservative management; major surgery, minor surgery
and dental procedures for GT patients without, or with platelet
isoantibodies are reported. In addition to life-style advices and
continuous patient education programs, when and how to em-
ploy/combine local measures, antifibrinolytic agents, hormone
treatment, platelet transfusions and recombinant activated Fac-
tor VIl is described. The prospective collection of treatments in
GT patients recently established (Glanzmann’s Thrombasthenia
Registry, GTR), based on a careful definition of clinical settings
and outcomes, is likely to provide newer insight for optimizing
clinical management in GT.
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Introduction

Glanzmann’s Thrombasthenia (GT) is a rare (~600 cases world-
wide so far described) autosomal recessive bleeding disorder,
characterized by a quantitative or qualitative defect of platelet
surface oy;,-B5 integrin (GpllIbllla, fibrinogen receptor) leading
to the failure of platelets to bind fibrinogen, retract a fibrin clot
or aggregate after stimulation by agonists such as ADP, throm-
bin, epinephrine, or collagen alone or in combination (1-3). At
variance with its usual incidence (about 1 in a million), higher
figures are reported in certain populations where consanguin-
eous marriages are frequent, particular in the Middle East (4-7).
Most patients (>2/3) require blood and/or platelet transfusions at
least once in their life (7-8). GT is therefore considered a severe
haemorrhagic disease. However, bleeding phenotype is dramati-
cally variable, some patients having only minimal bruising,
others frequent, severe, potentially fatal haemorrhages.

Presently, no specific guidelines or algorithms for clinical
management of GT are available. On the basis of a review of the
literature, we briefly discuss clinical features and the available
strategies for treatment of GT patients, with the aim of proposals
for the management of the different clinical conditions in this
setting.

Clinical features

Typelsites of bleeding

Heterozygous subjects, showing about 50% of the surface o;,-B5
integrin, are asymptomatic (8, 9). Homozygous (or compound
heterozygous) GT patients show a mucocutaneous pattern of
bleeding. Epistaxis, menorrhagia, gingival haemorrhage, easy
bruising and ecchymoses are very frequent features; gastrointes-
tinal bleeding and haematuria are less common. Haemarthroses
and deep haematomas, common in severe haemophilia, seldom
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occur (7, 8). Most GT newborns have no signs of excessive
bleeding, however diffuse petechial haemorrhage (4, 8) or um-
bilical cord bleeding (7) have been reported. This bleeding pat-
tern is similarly reported in the two largest published series (7, 8)
of GT patients (Table 1), with some discrepancies in the frequen-
cy of symptoms (probably due to the duration of patients’ clini-
cal observation).

Among the bleeding symptoms in GT, epistaxis is the most
common cause of severe bleeding, often requiring blood trans-
fusions. Epistaxis occurs particularly in children, but usually de-
creases in frequency and severity in adults. Gingival bleeding,
often reflecting poor dental hygiene, is seldom associated with
major acute blood loss, but may frequently lead to iron deficien-
cy. Menorrhagia is often a critical challenge in female GT pa-
tients. Bleeding at menarche may be severe enough to require
transfusions, and in some cases, may be the first bleeding symp-
tom, leading to the diagnosis (8). Only few GT patients experi-
enced intracranial haemorrhage, mostly following trauma. On
the whole, spontaneous, unprovoked bleeding, typical of dis-
orders of coagulation and leading to haemarthroses or deep hae-
matomas, is uncommon in GT patients, in which most haem-
orrhages may be considered an exacerbation of normal bleeding
associated with physiologic or pathologic predisposing con-
ditions.

In contrast, bleeding after trauma or invasive procedures, in-
cluding such minor procedures as circumcision and dental pro-
cedures, is common and may be severe (7, 8). Pregnancy itself
does not appear to be associated with a serious risk of bleeding,
but appropriate interventions may be required at delivery and for
at least a week post-partum when high risk of acute or delayed se-
vere vaginal haemorrhage may occur. No excessive bleeding was
reported after Caesarean sections when covered by platelet trans-

Table I: Bleeding pattern in the largest published series of GT
patients.

George et al, | Toogeh et al,
Blood, 1990 | 2004
Patients: n, origin 64, France; 113,| 382, South Iran
literature
Symptom
Epistaxis 55% 50%
Menorrhagia 98%* | 39%**
Bruising/ purpura/ ecchymosis 86% 15%
Gingival bleeding 55% 23%
Gastrointestinal bleeding 12% 5%
Excessive bleeding at surgery? n.r. 6.4%
Haematoma/ haemarthrosis 3% 5%
Haematuria 6% n.r.
CNS bleeding 2% 0.3%
Visceral haematoma 1% n.r.
Umbilical cord bleeding nr. 0.3%
Key: n.r., not reported; CNS, central nervous system;*54/55 women;*17/13| women, age 15-45;
Aincluding circumcision.

fusions until complete wound healing (7, 8). An unexpected low
number of pregnancies has been reported in GT women (7), sug-
gesting a possible association with placental problems and re-
duced fertility.

Severity of bleeding

In contrast to the well-defined sites of bleeding, the severity is
unpredictable in GT. Some patients never have serious bleeding
and are free of bleeding complications once they reach adulthood
(8). Such clinical heterogeneity minimally reflects the residual
ou,-P; integrin detectable on the platelet surface or the type of
genetic defect. Therefore the classification of patients according
to the oyy,-B5 integrin molecular abnormality (8, 10) into type I
(virtually absent, <5%), type II (detectable but significantly re-
duced, 5-15%) and variant (low-to-normal, dysfunctional) is not
useful for predicting bleeding phenotype.

On the other hand, the genetic background in GT is extremely
heterogeneous: new mutations have been increasingly reported
(11) and well over 100 different putative mutations in either the
oy, (ITGA2B) or B integrin (ITGB3) genes have been collected
in the GT database (12). The unpredictability of a severe bleed-
ing phenotype is emphasized by the inconsistency between sib-
lings, who are likely to share the same genetic defect. No evi-
dence is so far available to support the hypothesis that thrombo-
philic gene polymorphisms, e.g. Factor V Leiden (Arg506Gln)
or the prothrombin gene mutation in the 3’-UT region (20210
G>A), provide a protective effect with either less bleeding or an
increased survival in individual patients. On the other hand, the
rare coexistence of GT with other inherited bleeding disorders
(e.g. mild von Willebrand disease) could influence the clinical
severity of bleeding. As in other clinical settings, bleeding is
likely to be the net result of gene-gene and gene-environment in-
teraction in GT patients. In this respect, the human platelet al-
loantigen 1 (HPA-1) distribution (13) or a polymorphism in the
0,,-integrin gene coding sequence, affecting 0,3, density on pla-
telets (14), have been correlated to the tendency to bleed in GT
patients.

Although prospective data are not available, it has been ob-
served that severity of bleeding decreases with age (1, 8). How-
ever, associated conditions predisposing to bleeding, such as an-
giodysplasia, chronic liver or kidney disease, may result in se-
vere bleeding tendency in elderly patients (15, 16).

Management

There is a general lack of rigorous evidence from randomized or
controlled trials concerning treatment of patients with inherited
platelet function abnormalities. Therefore, data on clinical man-
agement of GT patients can only be derived from case reports or
from few, mainly retrospective, case series. In some cases, rec-
ommendations are extrapolated from data obtained in other set-
tings (mainly acquired) of platelet disorders. Taking into account
the available evidence and current recommendations/guidelines
based on expert committee reports (17-20), in the following
paragraphs we report the available strategies for treatment in GT
patients and proposals for the management of minor bleeding;
moderate/major bleeding unresponsive to conservative manage-
ment; major surgery; minor surgery and dental procedures for
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Table 2: General principles for manage-

ment of GT patients. Strategy

Principles of management

Conservative measures

Alone only for minor bleeding (when applicable)

Adjunctive measures

o Early treatment important for all therapy forms

 Fibrin glue application to active bleeding sites where accessible
o Antifibrinolytic agents (mainly for mucosal bleeding)
Tranexamic acid (not licensed in the US):

oral 10-25mg/kg q8h; intravenous 10-15 mg/kg q8h
€-aminocaproic acid: oral/intravenous 50-60 mg/kg q4h

Platelet transfusions

o For severe bleeding or cases in which other measures fail and for invasive
procedures

o One single donor aphaeresis unit (or 6-8 random donor units) represents

the standard dose for adult patients; in children 10-I5 ml/kg are given.

HLA-compatible and leukocyte depleted platelets where available and pos-

sible.

e Continue until resolution of bleeding and/or wound healing

rFVila

o Early treatment is important

e Priority of use:

I) history of anti-otor,-Bp; and/or anti-HLA antibodies together with history

of platelet refractoriness;

) prevention of development of iso-antibodies (e.g. women before and during

fertile life)

o Bolus injection: dosage: >80 pg/kg at interval of <2.5h, for 3 or more doses
for moderate/severe bleeding. After bleeding stops, additional consoli-
dation dose may decrease recurrences.

o Continuous infusion: not effective to stop bleeding, effective to prevent sur-

gical bleeding (but without saving rFVlla doses or shortening length of

treatment).

Antifibrinolytic agents can be used in conjunction

o If bleeding persists despite rFVIla:
higher dosage
patients with platelet antibodies: plasmapheresis or inmunoadsorption to
remove antibodies, followed by adequate dosage of platelets.

N

GT patients without, or with platelet isoantibodies are summar-
ized in the Tables 2—4.

Patient education

Life-style advice and a continuous patient education program are
crucial general measures to be implemented. These include the
avoidance of trauma and of drugs interfering with platelet func-
tion (e.g. acetylsalicylic acid and non-steroidal anti-inflamma-
tory drugs, NSAIDs), emphasis to dental hygiene and regular
dental care to prevent gingival bleeding, and vaccination against
hepatitis A and B (8, 17, 18).

Not all bleeding episodes in GT require systemic therapy, as
many minor bleedings can be handled by conservative means.
The latter are also often effectively used in association with pla-
telet transfusions and/or haemostatic agents.

Conservative treatment and local measures

Early treatment is important for all forms of therapy in GT (Table
2). Local measures (pressure on bleeding site, tampons for nose-
bleeds, topical haemostatics, fibrin glue, Yag laser for nasal mu-
cosal bleeds, endoscopic electrocoagulation for gastrointestinal
bleeding lesions) may be effective alone for mild bleeding. Epis-
taxis and gingival bleeding are successfully controlled in most
patients by nasal packing or the application of gelfoam soaked in
topical thrombin and/or tranexamic acid. Patients with recurrent,

severe nasal haemorrhage may require embolic occlusion of the
internal maxillary artery (8). Maintaining adequate humidity of
the room, using saline sprays several times a day, and/or appli-
cation of simple lubricants to nasal mucosa to retain moisture,
may help decrease the frequency of epistaxis. For dental extrac-
tions, or for haemorrhage accompanying the loss of deciduous
teeth, individually prepared plastic splints provide physical sup-
port for improving haemostasis. The use of fibrin glue (auto-
logous, if available; otherwise plasmaderived components
should be virus-inactivated) is suggested. Similarly, other seal-
ants may be useful for improving local haemostasis during invas-
ive procedures as shown in other patients with coagulation dis-
orders (21).

Antifibrinolytic agents

They act by limiting the endogenous lysis of fibrin clots and have
been reported to be effective in controlling mild/moderate muco-
sal bleeding, including menorrhagia, upper gastrointestinal
haemorrhages and bleeding related to thrombocytopenia
(22-25). Antifibrinolytic agents have also been used success-
fully as an adjunct to factor concentrates for dental extraction in
haemophilia (26-27). Systemic €-amino-caproic acid (EACA)
or tranexamic acid (not available in the US) should be consider-
ed in GT patients, alone or as an adjunct to local measures or to
haemostatic agents, including platelet transfusion and recombi-
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Table 3: Management of GT patients

bleeding unresponsive to
conservative manage-

cally indicated, until bleeding stops or wound healing.
o In the event of concealed bleeding, must following haemoglobin level.

Setting Management without platelet isoantibodies and not
Minor bleeding o Conservative and local measures refra'ctor.y to.plat.eloit transfu§|qn (to be
« Fibrin glue, antifibrinolytics as needed read in conjunction with “General Principles of
I . A . Management” in Table 2).
o Platelet transfusions if bleeding persists. Single dose usually required, but
more if bleeding persists.
Moderate and major o Standard treatment: platelet transfusions once to more times daily as clini-

ment o Adjunctive management: fibrin glue, antifibrinolytic agents as indicated.
Major surgery*® o Platelet transfusions immediately before procedure
 Platelet transfusions daily or as required post-op for the first 3 days, lower
frequency thereafter until resolution of bleeding and wound healing.
Minor surgery* o Conservative — fibrin glue application, antifibrinolytics

o Platelet transfusions: a pre-op dose + a post-op dose in about 6-8 h if
bleeding continues. Continue if persistent severe bleeding

Dental procedures*

lation anesthetics (e.g. nitrous oxide)
o Oral antifibrinolytics: for 5-10 days

before;

required.

Accurate local anaesthetic infiltration technique; fibrin glue application
o General anesthesia — care that endotracheal tubes may cause post-op ex-
cessive bleeding. The need for intubation could be circumvented by inha-

General anaesthetics: dose before patient to be on no oral intake the night
Local anaesthetics: dose the morning before procedure

Antifibrinolytic rinse — liberal use during and after procedure
o Platelet transfusions: as for minor procedures; single dose generally

M In children and women before and during fertile age consider rFVila;
* For all invasive procedures, careful surgical technique to minimize trauma/bleeding.

gery and prolonged hemostatic treatment.

° Consider indication to thromboprophylaxis in patients with thromboembolic/cardiovascular risk factors, in particular after major sur-

nant activated Factor VII (rFVIla) (8, 17-20). However, with the
exception of the management of dental procedures (Table 3),
specific data in GT patients are anecdotal (8, 16, 28), with re-
ported use in association with platelet transfusions or rFVIla.

Platelet transfusions

They are presently considered the standard treatment for severe
haemorrhage in GT, when conservative measures and other
agents are unable to control bleeding, and for prophylaxis in sur-
gery (8, 17-19) (Tables 3 and 4). However, also for this thera-
peutic approach, only few anecdotal cases of management of
bleeding or of dental procedures specifically refer to GT patients
(28-30) and modality of treatment is still poorly standardized
(doses, interval and duration of administration, follow-up).

As the risk of bleeding is poorly predictable by the history in
GT patients, platelet transfusions before an invasive procedure
should be indicated even in patients with minimal past haemor-
rhagic symptoms. Sufficient platelet dose should be adminis-
tered to overcome the interfering effect of dysfunctional thromb-
asthenic platelets. In the lack of adequate evidence in this setting,
clinical experience continues to play a major role. One single
donor aphaeresis unit (or 6-8 random donor units) is considered
the standard dose for adult patients; in children 10—15 ml/kg are
usually given (17, 19, 28-30). For the same reasons, haemostatic
efficacy of treatment is often assessed on the basis of general
clinical and laboratory data (estimation of blood loss, monitor-

ing haemoglobin levels), more than of any platelet function tests.

Platelet aggregometry is not easily available and time con-
suming, whereas the evolving thromboelastographic technol-
ogies using whole blood analysis are promising approaches in
this setting. Because of the ability to measure time of clot
formation and its viscoelstic properties, which are sensitive to
plasma and platelets, thromboelastography/thromboelastometry
is a point-of care device largely used to guide blood component
transfusion in trauma patients and during cardiac surgery (31).
The specific contribution of platelets during clot formation may
be assessed by inhibiting their function (31, 32).

Although studies in larger samples of GT patients and clini-
cal settings are needed, interesting data have been already re-
ported in the management of peripartum (33) or during lapar-
oscopic surgery for endometriosis and bleeding (32). Consump-
tion due to surgery or bleeding and the presence of anti-platelet
antibodies may significantly reduce the survival of transfused
platelets (32, 34), therefore platelets are transfused daily or gen-
erally with higher frequency than according to the theoretical
platelet survival. In this respect, checking for the presence of
anti-platelet antibodies may be not worthwhile before planning
treatment, whereas history of platelet refractoriness should be
carefully taken into account. Platelet transfusions should con-
tinue until wound healing is complete in cases of surgery (8, 35).

Platelet transfusions carry the residual risk for transfusion-
transmitted bacterial and viral infections, along with a risk for
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Table 4: Management of GT patients
with history of platelet isoantibodies Setting

Management

and/or history of refractoriness to pla-

telet transfusion particularly when HLA-
matched platelets are ineffective/unavail-
able (to be read in conjunction with “General Prin-

Minor bleeding

o Conservative and local measures

o Fibrin glue, antifibrinolytics as needed

o rFVlla if bleeding persists. Single dose (>80 pg/kg) usually required, but
more if bleeding persists.

ciples of Management” in Table 2).
Moderate and major

bleeding unresponsive
to conservative manage-
ment

e rfVila

Bolus injection: 280 pg/kg at interval of <2.5h, for 3 or more doses. After
bleeding stops, additional -2 consolidation doses may decrease recurrences.
Adjunctive: Antifibrinolytic agents, particularly in mucosal bleeds.

Major surgery*

o rFVIlla regimen not well established: few data available
Bolus injection: >80 pg/kg immediately pre-pop and intra-op if abnormal
bleeding.
- rFVila 280 pg/kg q2h for the first [-2 days (?)
- Q34 hfor the next 2-5 days as indicated (?)
- Q3-6h thereafter as indicated (?)
- In any of above, should be increased to every 2-2.5h if persistent bleed-
ing occurs.
Continuous infusion: effective, but no saving of rFVlla or shortening of du-
ration of treatment.
Caution for patients with coexisting thromboembolic risk.
o Adjunctive therapy:
Application of fibrin glue to surgical site
Antifibrinolytic agents have been used safely

Minor surgery and den-
tal procedures*

o rFVila: dosage usually >80 pg/kg immediately pre-op; a second post-op
dose 2-2.5h after the first dose; new doses every 2-2.5h until bleeding
stops

o Adjunctive therapy

Application of fibrin glue to surgical site

Antifibrinolytic agents

Major/life-threatening
bleeding not stopped by
rfVila

o consider high-dose HLA-matched platelets with or without removal of pla-
telet antibodies by apheresis/immunoadsorption

** For all invasive procedures, careful surgical technique to minimize trauma/bleeding.
° Consider indication to thromboprophylaxis in patients with thromboembolic/cardiovascular risk factors, in particular after major sur-
gery and prolonged haemostatic treatment.

immunologic reactions such as allergy/anaphylaxis, haemolysis
due to anti-A or anti-B if transfused across ABO groups and the
fearful transfusion-related acute lung injury (TRALI) (36). Ad-
ditionally, the theoretical risk of transmission of the agent associ-
ated with the variant Creutzfeld-Jakob Disease (CJD), should be
taken into account, especially in countries with exposure to
prions through the food chain. This CJD risk, moreover, is
thought to be higher with cellular products and for multiple
donor exposures (17, 37).

Therefore, the recommendation in the UK is to give platelet
transfusions only if essential, especially in children born after
1996 and otherwise not exposed to prions (17). Patients under-
going repeated platelet transfusion are at risk of developing
isoantibodies against oyy,-B; integrin and/or human leukocyte
antigens (HLA), with possible refractoriness to future platelet
transfusion (8, 38).

The actual incidence, genetic/acquired predisposing factors
and clinical impact of anti-platelet isoimunization in GT are
poorly investigated. In this respect, in spite of the lack of rigorous
studies, aphaeresed single donor, possibly HLA-matched (and,
according to some evidence, also pre-storage leukocyte de-
pleted) platelets should be preferred (if available and possible
without delay to compromise clinical situation) to prevent the

formation of multiple HLA-antibodies (8, 17, 19). Successful
use of HPA-1-typed platelets from previously screened donors
for elective dental surgery has been also reported in this setting
(39). Isoantibodies specific to the missing oyy,-B; integrin may
also cross placenta to result in harm to the foetus/newborn in
pregnant women, causing thrombocytopaenia and/or bleeding
(8, 17,40, 41). Although the relationship between the presence/
titre of such isoantibodies and the foetal/neonatal outcome is un-
clear, cases of in utero death and intracranial haemorrhage have
been reported (41).

Recombinant activated factor VIl (rFVlla)

Because of its ability at high doses to improve the impaired
thrombin generation of GT patients through the direct activation
of FX on platelet surface and to partially restore platelet aggre-
gation possibly through the involvement of other membrane re-
ceptor pathways (42-43), recombinat activated factor VII
(rFVIIa) provides an alternative haemostatic strategy in this set-
ting.

After the first successful use in 1996 in a GT child with se-
vere recurrent epistaxis (44), many case reports and some case
series of rFVIIa for prophylaxis and treatment of bleeding in GT
patients have been published over the last decade (44—47). In
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2004 the results of an international survey evaluating the use of
rFVIla in 59 GT patients (1-72 yrs, median 22, of whom 42%
had anti-HLA or anti-oy;,-B; alloantibodies) for 108 bleeding
episodes (76 severe, 32 moderate; 45 nose, 29 oropharyngeal, 17
gastrointestinal), and 34 invasive procedures (9 major, 12 minor
surgery, 13 dental procedures) were published (16). With the ob-
vious limitations of its retrospective design, this survey repre-
sents the largest collection of treatments in GT patients and pro-
vided broad suggestions for clinical use of rFVIla in this setting:

1) success rates with rFVIIa bolus injections are highest with
‘optimal’ regimens, defined as treatments with dosage >80
ng/kg at intervals of <2.5 hrs, for at least 3 doses;

2) success rates are lower in gastrointestinal bleedings, where
local causes of bleeding often co-exist;

3) continuous infusion is successful for surgical procedures;

4) aspreviously reported n the series published by Almeida et al
(46), regardless of dosing and/or scheduling, rFVIla treat-
ment, if used, should be started early (83% success within 6
hrs);

5) the use of rFVIla is safe, being associated with severe ad-
verse events in 2 cases (1.4%) in the international survey,
both occurring in subjects with risk factors for clotting, in ad-
dition to receiving rF'VIla by prolonged continuous infusion
at high dose (25-30 pg/kg/h) and on simultaneous treatment
with antifibrinolytic agents. Cancer, age and prolonged bed
rest were the risk factors in a subject that developed bilateral
deep vein thrombosis and pulmonary embolism; gynaeco-
logical surgery had been recently carried out in a patient that
developed a clot in the renal pelvis and ureter. Presently,
rFVIla is licensed in the EU for GT patients with platelet al-
loimmunization and history (past or present) of platelet re-
fractoriness (Table 4).

In patients with circulating isoantibodies and severe/life-
threatening bleeding, the combined use of tFVIla with high-dose
HLA-matched platelets and/or removal of isoantibodies by
apheresis/immunoabsorption have been reported (40, 48, 49).

Hormonal treatment

High-dose progesterone is common practice to control severe
menorrhagia in female GT patients with oestrogen dominance
leading to an excessively proliferative endometrium. Bleeding
usually stops within 24 hours, and then the progesterone dose
can be decreased and continued for several weeks. Menstrual
bleeding will occur on withdrawal and is usually not severe.
Maintenance treatment with oral contraceptive pills should then
begin (8, 50). More than one dose daily may be required to pre-
vent breakthrough bleeding (8). Similar to von Willebrand dis-
ease, oestrogen-progesterone combinations have been reported
for the management of bleeding angiodysplasia of the gut in
some GT patients (15).

Desmopressin

1-deamino-8-D-arginine vasopressin, DDAVP has been shown
to be effective in a series of acquired and inherited platelet func-
tion abnormalities (51, 52). In practice, clinical efficacy of
DDAVP in GT patients have not always been observed; in spite
of the lack of clear relationships between correction of bleeding

time and clinical efficacy, a reduction/correction of bleeding
time after DDAVP administration has been seldom reported in
GT (52). Therefore, DDAVP is usually not recommended for GT
patients.

Open issues and research areas

Despite significant advances in the understanding of pathophysi-
ology and the molecular and genetic background of GT, a series
of challenges and open issues remains regarding the treatment
and prophylaxis of bleeding. If the relationships between gen-
etic/molecular defects and bleeding phenotype are poorly under-
stood, possible implications of the molecular basis of the disease
on clinical management, including platelet antigen isoimuniz-
ation and responsiveness to the different therapeutic approaches,
are unknown.

Platelet transfusions remain the first-choice treatment for
persistent or severe bleeding and for haemostatic cover of major
invasive procedures. However, optimal modalities of platelet
transfusions are not well standardized and treatment with HLA/
HPA-1-selected platelets seem promising but few data are pres-
ently available (17, 19, 39). The possible anti-o,-B; or anti-HLA
isoimmunization (and consequent platelet transfusion refractori-
ness), together with the residual risks of blood-borne pathogens
related to blood products, are of concern, especially for younger
patients. Among reasons for giving rFVIla in the international
registry, beyond present or past history of platelet immunization,
the prevention of platelet antigen immunization or of trans-
fusion-transmitted infections was reported in 80% of cases (16).
These objectives are more important in clinical choices for
children (17) and women in fertile age (40, 41, 48). Therefore, in
each case and for each patient, a careful risk- and cost-benefit
evaluation, taking into account the ready availability of the dif-
ferent treatment options, is needed for choosing the best thera-
peutic approach.

Unsolved questions concern the definition of failure of treat-
ment and strategies for patients unresponsive to first-line ther-
apies, especially when alloantibodies are detectable. Higher
rFVIla doses (180-200 ug/kg) have been successfully and safely
used in some patients (16, 53); as shown in haemophilia with in-
hibitors (54), it is conceivable that these or also higher rFVIla
doses may be even more effective than standard doses and that
such regimens can be tried in patients with severe bleeding or
failure after standard treatment, but presently no data support
this notion. Moreover, combined approaches with platelet trans-
fusion and rFVIla may be hypothesized for patients in which, in
spite of a history of alloimmunization, full refractoriness to pla-
telet transfusions is not shown or with non-optimal responsive-
ness to rFVIIa (16). In spite of continuous improvements of pla-
telet function assays (55), these issues reflect the lack of vali-
dated laboratory tests or techniques for monitoring the efficacy
of the different treatment approaches in this setting (32-34, 56,
57). In this respect, as previously mentioned, the recently pro-
posed assays, thromboelastogram and the evolving techniques
using whole blood/platelet rich plasma analysis, including
thrombin generation (32, 33, 56-58), need to be further investi-
gated in GT patients.
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Defining optimal regimens of rFVIla treatment (doses, du-
ration, bolus injections or continuous infusion, and associated
measures), in particular for haemostatic cover of major surgery
in which data are quite limited (16, 59), and the appropriate pa-
rameters for monitoring its efficacy and safety remain the main
open issues. Also in this case, the encouraging thromboel-
astographic data (56, 57) should be validated in this and other
settings of rFVIla treatment.

As in other congenital bleeding disorders, an emerging issue
is represented by indications for thromboprophylaxis in patients
with cardiovascular/thromboembolic risk factors and/or under-
going major surgery. GT patients have been shown to be not pro-
tected from development of atherosclerosis (60) and cases of ve-
nous thromboembolism have been reported in patients with con-
genital (61) or acquired risk factors (62, 63), as spontaneous
events (61-64) or as a complication of haemostatic treatment
(16). Fewer data are available concerning the management of
these thrombotic events (62, 64) and their long-term follow-up.

Due to the rarity and the heterogeneity of inherited platelet
function disorders, the conduct of large and methodologically
rigorous studies in this setting, from which adequate strength
data for evidence-based recommendations for clinical manage-

ment should be drawn, remains an improbable task (17, 19). The
proposals for management reported here are based on the few
available evidence in the area, utilizing also recommendations
employed in other clinical settings of congenital or acquired pla-
telet defects as appropriate. According to the current methodol-
ogy for clinical guidelines (65), these suggestions are necessarily
classifiable as the lowest level of evidence (IV) and in the weak-
est grade of recommendation (C). Nevertheless, a prospective
registry of treatments in GT patients has been recently estab-
lished (http://www.glanzmann-reg.org) to assess the efficacy
and safety of rFVIla and the other systemic haemostatic agents
(66). Employing agreed suggestions for management and a care-
ful definition of clinical settings and outcomes, the prospective
collection of a larger number of treatments and patients is likely
to be the most practical strategy for optimizing clinical ap-
proaches to treatment and defining future guidelines for in-
herited platelet function disorders such as GT.
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