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Abstract

Background: The Glanzmann’s thrombasthenia (GT) is a rare autoso-
mal-recessive bleeding disorder with uncommon neonatal revelation.
It is due to abnormalities of quantitative and/or qualitative oy, 35 inte-
grin. This cell adhesion receptor is essential for platelet aggregation
and allows the formation of a hemostatic plug if the vessel is damaged
by injury. The clinical picture of GT is variable, with mucocutaneous
bleeding due to non-functional platelets. Management requires a good
expertise in bleeding disorders. We describe the clinical and the epide-
miological data of GT in Aziza Othmana Hospital Hemophilia Center.

Methods: This was a retrospective study of all patients with GT
monitored and treated in our hemophilia center during the period of
2011 - 2015.

Results: Twenty-seven patients among the 35 patients included in
our hemophilia center registry were studied. The most common sign
encountered is the gingival bleeding. In our women cohort, one com-
pleted her pregnancy. The consanguinity is present with a frequency
of 62%. Treatments used depending on the case are tranexamic acid,
platelet transfusion, packed red blood cells and rFVIIa, respectively.

Conclusion: GT is relatively frequent in Tunisia and especially in the
North of the country which can be explained by the high consanguin-

ity in our population.
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Introduction

Glanzmann’s thrombasthenia (GT) is an autosomal-recessive
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bleeding platelet disorder characterized by a defective plate-
let integrin o, 3, receptor [1]. Prevalence of GT is unknown
but it is estimated to be about 1.1 million and it is encoun-
tered in populations with a high rate of consanguinity [2]. A
slight female predominance (58% vs. 42%) is reported, similar
to other inherited platelet disorders (IPDs) [3]. Mucocutane-
ous bleeding starting in childhood is the major clinical find-
ing and includes epistaxis, gingival bleedings, and easy bruis-
ing. Bleeding severity is quite variable. Three types of GT are
described: patients with severe o3, deficiency (expression
levels < 5%), moderate oy, 3, deficiency (10-20% expression)
and with higher expression (> 20%) but with a dysfunctional
o;,B5- They are respectively classified as having type I GT,
type II GT and the variant form of GT [4]. Patients with GT
do not need therapy on a regular basis, but will always require
treatment during surgical procedures, controlling bleeding af-
ter injury, and during spontaneous bleeding episodes. The cur-
rent standard of treatment of bleeding episodes in patients with
GT is the use of local measures alone or in conjunction with
anti-fibrinolytic therapy first, followed by platelet transfusion.
rFVIla is restricted to patients with failure to control bleeding
after platelet transfusion, due to immunization [5].

Among 80 patients with GT reported in Tunisia (annual
global survey WFH, 2014) [6], our Hemophilia Center in
Aziza Othmana Hospital (AOHHC) follows 35 patients who
represent 43.75% of all reported patients.

The aim of this study was to describe the demographic,
clinical and biological features of GT patients recruited in
AOHHC.

Methods

The AOHHC follows patients with bleeding disorders living in
the North of Tunisia. In this context, our study is interested in
patients with GT diagnosed in our hemophilia center or sent to
us for management. Data were extracted from the hemophilia
center registry [7]. For each patient, we raised demographic
and clinic information such as age, sex, geographical origin,
bleeding history, type of bleeding events, presence of similar
family living or deceased cases and a potential consanguinity.

Testing was carried out using peripheral blood samples
stored in tubes containing EDTA as an anticoagulant for the
platelet numeration and platelet glycoprotein expression with
flow cytometry. Peripheral blood samples were stored in tubes
containing sodium citrate for platelet function. The platelet
function exploration was carried out using platelet aggrega-
tion to different agonists (ristocetin, epinephrine, adenosine
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Figure 1. Clinical data of patients with GT followed in AOHHC.

diphosphate (ADP) and collagen). Peripheral blood smear was
performed directly at fingertips in order to appreciate morphol-
ogy and presence or absence of platelet clumps.

Results

Our cohort comprises a total of 35 patients with GT belong-
ing to 32 families. Data for analysis were available only for
27 patients. The age at the diagnosis is ranging from 0 to 4
years, with a median of 18 months. The median actual age is
22 years. The sex ratio is 0.928 (13/14). For Tunisian patients
whose origin is known (11/27), the majority of them are from
the North of Tunisia (7/11). The consanguinity was observed
in 17 cases and 10 patients were sporadic cases. Thirteen pa-
tients had a family history of a bleeding disorder. All patients
are still alive except one who died at the age of 31 years. The
easy bruising is the major cause of the diagnosis circumstances
in our cohort. The diagnosis was done using platelet aggrega-
tion, flow cytometry or both of them, respectively in 29%, 55%
and 18%, respectively. The clinical data of our cohort are very
heterogeneous as follows: gingival bleeding (81%), epistaxis
(77%), easy bruising (55%), hematoma 14%, gastrointestinal
bleeding 11%, post-dental extraction bleeding 14%, hematuria
3% and hemarthrosis 3%. Our cohort comprises 14 women, 10
of whom reached the age of puberty. Five women (35%) de-
veloped menorrhagia and two (14%) developed metrorrhagia.
One woman completed her pregnancy to term with a success-

ful delivery and two women presented problems of sterility.
One woman benefited from Higham score and she was under
hormonal treatment in order to prevent bleeding (Fig. 1).
Biological data showed a normal platelet count, with ab-
sence of platelet clumps in the blood smear. Platelet function
analyzer (PFA) is prolonged in three patients tested for this
assay. The light transmission aggregometry (LTA) showed an
impaired aggregation using all physiological agonists (adrena-
line, ADP, collagen and arachidonic acid). Among the 15 pa-
tients who beneficiated of flow cytometry, nine had a total
deficiency of oy, B; (< 5% of oy, f3; expression), two had a
moderate deficiency and four had a normal level of a3, for
whom the diagnosis was confirmed with aggregometry.
Tranexamic acid was used for 54% of our patients, and
platelet transfusion was used for 13 patients. Only four pa-
tients were treated with rFVIla and three for intensive gastro-
intestinal bleeding not controlled. The fourth patient developed
platelet inhibitors with no efficacy of platelet transfusion. Hor-
monal therapy was used for four women with menorrhagia.
For 17 patients, we needed packed red blood cells (PRBCs).

Discussion and conclusion

In the last data (2011) concerning bleeding disorders in our he-
mophilia center, we reported 23 patients with GT [7]; between
2011 and 2015, we identified 12 novel cases. Despite of the
rarity of this pathology, the statistics revealed that GT is less
rare in our country. Like an autosomal rare bleeding disorder,
the GT is common in ethnic groups that exhibit higher inci-
dence of consanguinity, such us Palestinian, Jordanian, Iraqi
Jews, and South of India [8]. In our cohort, 68% of the cases
are from consanguineous marriages which explain higher in-
cidence of this pathology in our center and in second time in
our country. Consanguinity was reported in 82% of cases in
the South [9]. According to the annual global survey 2014,
Tunisia reported 80 cases with GT and our center followed
35 of them (43.75%). In other studies concerning autosomal
bleeding disorders (FVII deficiency, FV + FVIII deficiency
and FXIII deficiency), we also reported higher incidence in our
country resulting from the consanguineous marriage [10-12].
These data give us specificity for bleeding disorders. When
we compare our data with countries that have a population
number near to the Tunisian population or with countries from
the North of Africa having the same situation, we found that
only one patient and 19 patients are reported respectively from
Portugal and Belgium with population numbers of 10,813,837
and 10,449,361, respectively, while we reported as mentioned
above 35 patients in our hemophilia center and 80 cases in
Tunisia with a population number of 10,937,521 according
to the hemophilia global survey 2014 [6]. We can explain the

Table 1. Demographic Data According to Global Survey 2014 and Tunisian Census 2014

Country Tunisia AOHHC Algeria Egypt Belgium Portugal
Population number 10,937,521 4,294,831 38,813,722 86,895,099 10,449,361 10,813,834
Number of GT patients 80 35 19 439 19 1
Prevalence, 104% 7.31 8.14 4.89 5.05 1.18 0.09
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Table 2. Comparison Between Demographic and GT Data in Tunisia and in Our AOHHC

Population number

Number of GT patients in Tunisia Number of GT patients in AOHHC

Data according to global survey 2011 10,673,800 62

Data according to global survey 2014 10,937,521 80

23
35

data with the high consanguineous marriage in our country.
Comparing to countries with high consanguinity such us our
neighbor, Algeria in the North of Africa, we also have higher
prevalence for GT since we had 1.81 times patients more than
Algeria while it has 3.5 times population more than Tunisia.
Comparing Algeria to Belgium, we found that the incidence
of GT in Algeria is lower, which may be explained by the
presence of non-identified or underdiagnosed patients, so the
necessity of establishing a patient register is very useful [13,
14]. On the other side, the high prevalence in Belgium can be
explained by the foreign origin of elevated number of Belgians
[6]. Concerning GT data from Morocco, it seems that it has
also a relatively higher prevalence, the most cases are from
the North of country and the consanguinity was reported in
54.5% of cases [15]. When we explore Egyptian data for GT,
439 cases were reported in a population of 86,895,099 which
means that the prevalence of GT in Egypt seems to be less
frequent than Tunisia while it has 7.9 times more in population
[6] (Table 1). This difference in prevalence of GT between our
country and the other two North African countries mentioned
above can be explained by our screening strategies concerning
bleeding disorders such us GT, especially if we compare our
current results with the lasted published in 2012 concerning
our AOHHC [7], or mentioned in the hemophilia global survey
2011 (Table 2). In this context, we must mention that the pres-
ence of a patient register is a valuable tool which enabled us
to collect all necessary data concerning patients and to identify
the novel cases.

According to the global survey 2014, 80 patients were
reported from Tunisia (data collected from three centers),
43.75% of them are followed in our hemophilia center which
means that GT is most frequent in the North of Tunisia, since
25/27 patients live in the North of Tunisia and only two pa-
tients are from Gafsa (South of Tunisia) (Fig. 2). Since 50%
of the Tunisian population lives in the North, we have almost
50% of the patients in our center.

Some studies revealed sex ratio of about 1 which is veri-
fied in our cohort with 14 women against 13 men (51% versus
49%) [2].

All patients were diagnosed at childhood, in age <4 years.
As reported it is the corresponding period of clinical expres-
sion of GT [5].

Clinically, the most common sign encountered in our co-
hort is gingival bleeding followed by epistaxis and easy bruis-
ing respectively which are also the most reported in the lit-
erature. The hematoma is one of the rare signs described in
patients with GT but we reported four patients (14%) suffering
from them and in one patient the hematoma is post-traumatic.
Hemarthrosis is reported in the literature [16], but was not ob-
served in our cohort. Only two patients suffered from bleeding
after circumcision while it is a frequent sign described in other
cohorts [17]. The same observation is carried out, concerning
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dental extraction bleeding in only four patients (14%). Con-
cerning bleeding in women, we can conclude that menorrha-
gia has a low frequency (35%), since it occurs only in five
women in our cohort, compared to the described frequency
in GT [18]. One woman achieved her pregnancy with natural
delivery under platelets, while it is rare in a thrombasthenic
patient since it often results in important hemorrhage requiring
sometimes blood transfusions and threatening the vital prog-
nosis of the mother [19]. For the diagnosis of GT, we use in
our laboratory more than one specific test such us LTA which
is extremely specific for GT, since platelet fails to aggregate
with any agonist [20]. We use also flow cytometry in order to
identify a platelet receptor dysfunction and/or deficiency us-
ing specific monoclonal antibodies. In the case of GT, CD41
and CD61 levels are much reduced or absent against normal
levels of CD42 [21]. In our protocol patient care and since the

A

()

’./ Méditérrande
—&\
L 2

Figure 2. Repartition of GT patients according to their residence. The
maijority of patients (21) with GT followed in AOHHC are from the North
of Tunisia. Only two of the patients are from the South of Tunisia.
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use of antifibrinolytic is coming available, the use of platelet
transfusions or rFVIla is limited. In the case of active bleeding
episode, the first treatment used is tranexamic acid and if nec-
essary we used platelet transfusion. rFVIla is used only in four
situations where the above modalities fail to control bleeding
episodes [22].

We demonstrate that GT is relatively frequent in our coun-
try. This is due to the high consanguinity in our population. GT
is a disease, requiring a rigorous and multidisciplinary care be-
cause hemorrhagic syndromes can be severe and fatal. That’s
why the analysis of the clinico-epidemiological data is a use-
ful tool for monitoring and improving their quality of care. In
order to offer for our patients a genetic counseling, our future
perspective is to identify the molecular defect for this pathol-
ogy with a probability of a founder effect since the majority of
our patients belong to the North and the North East of Tunisia
(Fig. 2) and this can be explained with the derive effect.
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