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Abstract: Thrombocytopenia is defined by a number of circulating platelets less than 150 G/1. Realization of a blood smear is
necessary to find out its reality and to study platelet morphology. Several mechanisms may be involved: peripheral
thrombocytopenia by destruction, consumption or hypersplenism and central thrombocytopenia dominated by haematological
malignancies. The aim of this study is to describe thrombocytopenia in children received at our hospital. This is a prospective
study, including all thrombocytopenic children from 0 to 15 years old who received a blood count at the Hematology Laboratory
for 1 month. A blood smear will be systematically performed for false thrombocytopenia and for the study of platelet morphology.
The etiological determination will be made by the exploitation of the files at the level of clinical services. The average age of
patients was 4 years with extremes ranging from 2 daysAt 15 years old, predominantly female, 53% (24 girls/21 boys), with a sex
ratio of 0.87. Of the 45 cases, 42% were from a completed follow-up pregnancy, 15% had the concept of consanguinity in their
antecedents. The myelogram showed AML in 7% of cases, ALL in 4%, 9% in leishmania, LMMC in 2% and myelofibrosis in 2%.
Infection, leukemia and leishmaniasis with 39%, 25% and 11% are the most implicated causes in the development of
thrombocytopenia in children in the study population. Thrombocytopenia is defined in children by a platelet count of less than
150 G/L, normal values before the age of 15 years are 95% of children between 165 and 473 G/L with a median value 0f 299 G/L
[1]. The discovery of a fortuitous thrombocytopenia during a hemogram or when the child presents to the emergencies with
cutaneo-mucous haemorrhagic manifestations must initiate a rigorous diagnosis.
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hemogram or when the child presents in the emergency room
with cutaneous and mucous hemorrhagic manifestations
must initiate a rigorous diagnostic procedure. The
microscopic control of the colored blood smear must verify
the reality of the thrombocytopenia and eliminate the
existence of a platelet mass by activation during the

1. Introduction

In the event of a vascular rupture, the platelets adhering to
the subendothelium initiate primary hemostasis. The
quantitative reduction of platelets is revealed by a
hemorrhagic syndrome. Thrombocytopenia is defined by in - s
children with a platelet count of less than 150G/L, normal ~ Sampling or an underestimation of the figure by the

values before the age of 15 are 95% of children between 165  dutomatic counters when the platelets are of high volume;
and 473G/L with a median value of 299G/L [1, 4]. The pseudothrombopenia by in vitro agglutination is linked to the
’ existence of antibodies dependent on the anticoagulant

discovery of a fortuitous thrombocytopenia during a PER - ] °
EDTA (ethylene diamine tetraacetic acid) from which the
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blood is drawn, directed against cryptic platelet antigens in
the presence of the anticoagulant, and this false
thrombocytopenia disappears when the count is performed
on sodium citrate [2, 4]. This pseudothrombopenia is not
associated with any clinical problem. The very wide variety
of etiologies of thrombocytopenia, depending on the
mechanism involved, of central origin due to a lack of
production dominated by malignant or peripheral
hemopathies by consumption, anomaly of the distribution or
by an immunological mechanism, undoubtedly the easiest
common thread for the practitioner: specific treatment is
adapted to each cause, stressing that the risk of bleeding is
undoubtedly low if the platelet count is greater than 20G/L.
The aim of this work is to describe thrombocytopenia in
children in the pediatric departments of the Mohammed VI
university Hospital in Marrakech and to determine the
different etiologies. We aimed at demonstrating the
diagnosis algorithm with simple clinical and biological data
among a moving spectrum of diseases. However, nowadays
half constitutional thrombocytopenias remain genetically
undiagnosed. This proportion should be decreased in the
next years, which will lead to a better management of the
patients [18].

2. Results
2.1. Epidemiological Data

The average age was 4 years with extremes ranging from 4
days to 15 years. 24 cases (53% of all cases) were female
versus 21 (47%) male.

The sex ratio was 0.87.

In our series, 36% of the patients were in the neonatology
department followed by the pediatrics department (22%),
pediatric emergencies (20%), oncology hematology (15%)
and pediatric surgery (7%).

2.2. Clinical Data

2.2.1. History

The antecedents are classified according to the notion of
consanguinity, pregnancy history and personal history. Only
15% of the patients came from consanguineous marriage. As
for the history of pregnancy, 42% of pregnant women
benefited from a follow-up carried out with predominance of
hospital deliveries. Furthermore, 43 patients (95%) had no
pathological history.

Table 1. Distribution according to history.

History number Percentage

Inbreeding concept 7 15%
Concept of follow-up 19 42%

History of Places Hospital 33 TT7%

pregnancy Childbirth Home 10 2o
track Lower 36 80%
caesarean 2 20%
Personal med'ical 43 95%
i surgical 43 95%

Recent vaccination 40 88.8%

2.2.2. Circumstances of Discovery

26 patients (57%) thrombocytopenia  appears
immediately. Whereas in 19 patients (42%) it appears after
48 hours of hospitalization with extremes ranging from 3 to
10 days.

In our series, 19 patients (42%) had a hemorrhagic
syndrome including 26% in hematological oncology and
neonatology, 21% in pediatric emergencies, 15% in surgery
and 10% in pediatrics.

The clinical examination found disturbances of
consciousness in 4% of the cases, a tumor syndrome in 29%,
fever in 42%. (table 2)

Table 2. Distribution according to data from the clinical examination.

Physical examination Number Percentage
Consciousness (drowsiness) 2 4%

Tumor syndrome 13 29%

Fever 19 42%
Normal psychomotor development 45 100%

3. Biological Data
3.1. Blood Count

Isolated thrombocytopenia was in 23 patients or 57%, 10
patients had anemia associated with thrombocytopenia 25% of
which 2 patients had HUS then 6 had pancytopenia or 15%
and finally 6 patients presented with a leukocytosis associated
with thrombocytopenia.

3.2. Blood Smear

The blood smear was an important diagnostic tool, it made
it possible to object leukemia in 14% of the cases and to
eliminate a false thrombocytopenia by presence of platelet
aggregates in 25% of the cases.

The study of erythrocyte morphology noted the presence of
schizocytes in 4%, poikilocytosis in 9% and Joly's bodies in
11%.

The grainy line study noted myelemia in 9% of cases and
the presence of vacuolated PNN in 31%. (Table 3)

Table 3. Distribution according to the blood smear data.

Blood smear Number Percentage
True 34 75%
Thrombocytopenia  False (Presence of o
platelet aggregates) 1 25%
Schizocyte 2 4%
GR abnormalities poikilocytosis 4 9%
Jolly body 5 11%
granular line Vacuolated PNN 14 31%
abnormalities myelemia 4 9%
blasts 6 14%

3.3. Myelogram

In our series, the myelogram objectified AML in 7% of
cases, ALL in 4%, 9% had leishmanian bodies, LMMC in 2%
and myelofibrosis in 2%.
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4. Discussion
4.1. Epidemiology

4.1.1. Distribution by Age

The average age of our patients was 4 years, but age does
not represent a risk factor for the development of
thrombocytopenia [1].

4.1.2. Distribution by Gender

In our study, we note a slight predominance of the female
sex, with 52% of cases. Sex does not present a risk factor for
the development of thrombocytopenia [1].

4.1.3. Distribution According to Services

TNN are frequent, representing 20% of hospitalized in
neonatology and intensive care units [3], which is consistent
with our series where 36% of our patients were in the
neonatology department.

4.2. Diagnostic Approach

Thrombocytopenia in children, present at admission or
developed during the stay is a frequent event, the poor prognostic
value of which has been underlined by numerous studies. The
definition of thrombocytopenia is defined according to studies by a
platelet count <150 G/L or <100 G/L. The significant decrease
(generally 50%) in the platelet count compared to a reference value
has the same meaning, and the common pathophysiological
mechanisms justify a similar diagnostic approach. [4]

The diagnostic approach to thrombocytopenia includes the
following steps:

1. Confirm the reality of thrombocytopenia.

2. Appreciate the clinical context and the risk of bleeding.

3. Identify the central or peripheral mechanism.

4.2.1. Confirmation of the Reality of Thrombocytopenia
The diagnosis of thrombocytopenia is easy thanks to the

frequent prescription of blood counts. But this thrombocytopenia
must always be confirmed by ruling out a false
thrombocytopenia by in vitro agglutination of the platelets by
carrying out a blood smear.

Pseudo-thrombocytopenia is divided into two main groups:
dependent EDTA pseudo-thrombopenia and independent EDTA
pseudo-thrombopenia (Table 1). Hematology machines are
particle counters that only count free particles (white blood cells,
red blood cells and platelets). For various reasons if the figured
elements of the blood are arranged in aggregates, the circulating
free particles decrease and the device will systematically give a
false determination of the real level of these particles. [5]

Table 4. Causes of false account of thrombopenia.

Pseudothrombocytoses: Pseudothrombopenia
1) Schizocytes EDTA dependent:

2) Microcytes (VGM <60 fL) 1) aggregates

3) Cytoplasmic debris 2) orbiting

4) Bacteria Independent EDTA:

1) autoimmune in nature
2) physical in nature
3) chemical in nature

5) Parasites (Plasmodium sp.)
6) Yeasts
7) Cryoproteins

The average frequency of pseudo thrombocytopenia is
estimated at 0.1% [5]. In our series, false thrombocytopenia
was estimated at 25%, hence the need to avoid preanalytical
errors (such as difficult sampling, a defect in anticoagulant by
overfilling the tube and a lack of agitation).

In the absence of aggregates, the reality of
thrombocytopenia is confirmed, the causes potentially visible
on the smear will then be sought in order to guide the
diagnosis: schizocytes during HUS, blasts during acute
leukemias but also PNN vacuolated during infections [6]
hence the need to carry out a careful examination, which is the
case in our studies where we objectified 4% of schizocytes, 31%
of vacuolated PNN and 14% of blasts.

Table 5. Drugs involved in the occurrence of thrombocytopenia.

Therapeutic family Drugs involved

Heparin unfractionated heparin, high molecular weight heparin
Antiplatelet agents (anti-GplIB/Iia) Abciximab, aspirin, eptifibatid, tirofiban, ticlopidin
quinidine Quinin, quinidin

antibiotics Amphotericin B, ethambutol

antiFungal

Antihyperteurs
antiarrhythmics

Alpha-methyl-dopa, alprenolol

Amiodarone, captopril, digoxin

Fluconazole, linezolid, nalidixiqu acid, rifampicin, trimethoprim-sulfamethoxazol, vancomycin

diuretics minoxidil, oxprenolol

analgesics Diclofenac, D. penicillamin, ibuprofen
Nonsteroidal anti-inflammatory drugs Naproxen, paracetamol, gold salt
antirheumatic Sulfasalazine

Chemotherapies and immunosuppressants .
tamoxifen

psychotropic
antiepileptic
antihistamines
antiulcer

Lithium Valpoic acid

Cimetidin, ranitidin, omeprazol

All Chemotherapies and specially fludarabin, ciclosporin, alpha interferon, oxaliplatin, anti-bodies anti-CD20,

Diazepam, carbamazepin, haloperidol,

4.2.2. Assess the Clinical Context and the Risk of Bleeding
The data from the interrogation make it possible to appreciate

the importance of the hemorrhagic syndrome and to look for
signs of gravity (cutaneous-mucous bleeding, headache causing
fear of a cerebromeningeal hemorrhage, digestive hemorrhage,
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etc.), to assess the age of the thrombocytopenia which will indeed
guide the diagnosis; may evoke constitutional thrombocytopenia;
and thus partially condition the therapeutic indications. The
ingestion of certain drugs can conventionally be complicated by
thrombocytopenia (Table 2) [7].

Médicaments impliqués dans la survenue d'una thrombopénie.

Midicaments tmpligués (TXC1)

Famille thérapeutigue
Hiépurinies Fleparine noen Trsctbomnee, THRPM

Abciximab, aspirine, eptilibatide,
tirofiban, ticlopidine

Antiagregants plwquettaines
Anti-Gplihf [ a
Cuinidinlgues Chuinine, guinidine

Antibiotigues
Antilongiques

Artiphotéricine B, éthambwitol,
HNoconazoke, lindzolide, aclde
nalidixique, rifampicine,

prbtme thoprime-sul Buméthoxasole,
Voo e

Antihyperienseurs
Antiarythmigues

Alpha-rmethyldopa, alprenolol,
smdodarone, captopril, digexine,

IViiretigues mitoxidil, oxprenalol
Antalglgues Dhiclolénas, D-penbcillimine, iaprodéne,
ATNS (IR} rl[nM'-nl_'_, |u|t.|u"l.|m|1|-I s ||'L|(I
Mdcdicanments S| FESTIFATTS
antirhuimatismaux
Chimiotheéragies e Towtes les chimiotherapies, et en
Immumosppresseurs particulier Mudaratine, clclosporine,
imterfiron alpha, oxaliplstine, anticorps
An-CER0, X e
Psychotropes Diaeparn, carbamasepine, haloperidol,
Aritbcomil g I
Acide valproique
Antihlstamindguass

Anthlecreux Chmtidioe, ranitidine, omeprazobe

Figure 1. Drugs involved in the occurence of thrombocytopenia.

The existence of organomegaly on clinical examination
(hepato-splenomegaly, lymphadenopathy) points to central
thrombocytopenia, a satellite of malignant hemopathy, or to
thrombocytopenia associated with HIV infection or certain
immune deficits (immune deficits common variable,
autoimmune lymphoproliferative syndrome) [7]. In the
presence of splenomegaly, suggests hypersplenism. Finally,
any serious infectious syndrome can be accompanied by
sometimes severe thrombocytopenia, essentially linked to a
mechanism of consumption [7].

4.2.3. Etiologies

Thrombocytopenia is the most frequent hemostatic disorder
in intensive care where the mechanisms and etiologies are
often multiple, with a large predominance of peripheral causes
[8]. Sepsis remains the main cause of thrombocytopenia in
intensive care, most often associated with disseminated
intravascular coagulation (DIC) [9].

(i). Peripheral Thrombocytopenia

a. Sepsis:

Sepsis is an important risk factor for thrombocytopenia in
intensive care. There is a correlation between the importance
of thrombocytopenia and the severity of sepsis [9].
Thrombocytopenia in intensive care - 9- The main
mechanisms are the decline in production, destruction or

sequestration of platelets in the spleen. But during sepsis, the
peripheral mechanisms are very preponderant, making the
appreciation of the medullary richness in megakaryocytes
useless in daily practice in the patient's bed. The three main
mechanisms are disseminated intravascular coagulation (DIC),
immunological mechanisms and macrophagic activation
syndrome (SAM).

b. leishmaniasis

Leishmaniases are diseases caused by parasites of the
genus Leishmania or leishmanias which include many
species. Common to humans and some animals, they are
transmitted by the bite of the female of a small gnat called
sandfly or "sand fly" found in forests, rural areas and around
cities. These vector-borne diseases therefore experience the
same seasonal variation as those of sandfly populations and
occur in different clinical forms depending on the parasitic
species involved.

Visceral leishmaniasis is favored by deficits in cellular
immunity, whether of wviral origin (HIV infection) or

iatrogenic (immunosuppressants, corticosteroids,
chemotherapy...), as is the case here. The cardinal signs are
fever, splenomegaly, skin-mucous pallor, frequent

deterioration of the general state and sometimes hepatomegaly.
Pancytopenia is a classic sign and visceral leishmaniasis is
sometimes even revealed by a macrophagic activation
syndrome. It can be accompanied by manifestations of an
autoimmune appearance (arthralgia, purpura, positive
autoantibodies) which may be necessary for an outbreak of
disease. Liposomal amphotericin B is the gold standard. It
must be prolonged in the immunocompromised because
relapses are frequent. [10].

c. Hemolytic uremic syndrome:

Hemolytic uremic syndrome (HUS) is defined by the
simultaneous occurrence of microangiopathic hemolytic
anemia, thrombocytopenia, and renal disease. It is the main
cause of acute kidney failure in children under the age of three.
In its typical form, HUS occurs during the summer period
after an episode of diarrhea, often bloody. The typical HUS is
secondary to an enteropathogenic Escherichia coli infection,
in particular the serotype O157: H7, producer of venotoxin
(VT). Other infections can cause HUS.

Besides the typical form, some patients have a different
presentation. The atypical forms of HUS occur without
prodromes and have a more chronic course, frequently leading
to chronic renal failure. Atypical HUS can occur at any age
and can develop by pushing. [11]

d. Post-transfusion purpura:

Post-transfusion purpura (PPT) is a rare but severe cause
of life-threatening thrombocytopenia due to patients' deep
thrombocytopenia. The pathophysiology of this syndrome is
complex. PPT is linked to alloimmunization during the
transfusion of red blood cells. Thus it occurs within two to
fourteen days post-transfusion, and is linked to sensitization
to HPA antigens (an alloimmunization linked to the presence
of Anti-HPA-1a). Alloimmunization against platelet antigens
can occur during pregnancy, after transfusion or after
transplantation. It is the consequence of the presence in the
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circulation of the recipient of platelets carrying foreign
antigens. The antibodies are directed against these antigens
present on these foreign platelets and absent on the
recipient's platelets. Allo-antibodies against human platelet
antigens are responsible for the clinical forms of alloimmune
neonatal thrombocytopenia, post-transfusion purpura,
alloimmune passive thrombocytopenia, alloimmune
thrombocytopenia associated with transplants and for
therapeutic efficacy. of a state refractory to transfusions. The
occurrence of severe thrombocytopenia 5 to 10 days after a
transfusion is suggestive. Any transfusion containing
platelets or platelet antigens can induce PPT: platelet
concentrates obviously, but also CGR or plasma, which may
contain residual platelets. [12]

(ii). Central Thrombocytopenia

They are objectified by a myelogram finding little or no
megakaryocytes and are often associated with damage to other
lines and they are frequent in pediatrics. The main causes are:
-Malignant hemopathies (lymphoid hemopathies, acute
leukemias)

1. Idiopathic bone marrow aplasia or secondary to exposure

to a toxic agent (radiotherapy, chemotherapy, drugs) or to
a viral infection.

2. Invasions by metastatic cells.

3. Constitutional central thrombocytopenia is rarer.

Acute leukemia (AL) is a heterogeneous group of
malignant hemopathies characterized by the uncontrolled
clonal proliferation of hematopoietic precursors blocked in
their differentiation. They represent between 10 and 15% of
malignant hemopathies with an incidence rate standardized
to the world population of less than 6/100,000
inhabitants/year [13] and an age of onset which varies
according to the type of leukemia [14]. In children, acute
myeloid leukemia (AML) is rare and occurs before the age
of 2 years or after 15 years. Conversely, Acute
lymphoblastic leukemia (ALL) is the most common cancer
in children and accounts for about a quarter of all cancers in
people under the age of 15 [15] and is also about 5 times
more prevalent than the LAM [16]. Leukemia is the most
common pediatric cancer and there are two main types of
LA; LAL and LAM. The abnormalities in the hemogram in
our study were mainly represented by thrombocytopenia
followed by anemia and then hyperleukocytosis. These
results are similar to those in the literature [17]. The
intensity of thrombocytopenia and the risk of bleeding are
frequent signs in leukemia [17].

5. Conclusion

Thrombocytopenia is a very common situation in
children. With thrombocytopenia, it is necessary to
eliminate a false thrombocytopenia by agglutination in
platelets by performing an examination of the blood film
and, if necessary, on citrate.

Thrombocytopenia is often indicative of an unknown
situation.
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