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Abstract

Objective: To research the occurrence of
thrombocytopenia in the newborn and to establish the
connection of thrombocytopenia with risk factors.

Materials and methods: The study encompassed 136
newborn, to whom thrombocytopenia diagnosis was
confirmed in laboratory test, and who were treated at the
neonatal intensive care unit (NICU) at the Clinic for
Children’s Diseases at the University Clinical Hospital in
Mostar (SKB) in Mostar.

Results: Out of the total number of 1164 newborn who
were treated at the NICU during a two-year period,
2013/2014, at the University Clinical Hospital in Mostar,
136 (11.7%) newborn had thrombocytopenia. Risk factors
from mother’s side that affected development of
thrombocytopenia were medications 53.7%, cigarettes
consumption 56.6% and complications at delivery 34.6%.
Placental insufficiency occurred in 32.4% newborn. Out of
the total number of the newborn with thrombocytopenia,
38.2% suffered from some kind of infection (sepsis,
urinary system infection, bacteraemia...), which is one of
the main risk factors for development of
thrombocytopenia on the side of the newborn. The most
frequently isolated cause was Escherichia coli, which was
isolated in 19.9% examinees.

Conclusion: This study shows that the most important risk
factors for development of thrombocytopenia in the
newborn at the NICU are the risk factors on the side of
the mother.
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Introduction

Thrombocytopenia of the newborn is defined by
thrombocytes count under 150 x 10%/L, equally in preterm and
full-term newborn [1]. About 30% of the newborn at the time
of hospitalization at the NICU has one episode of

thrombocytopenia  [2].  Accelerated consumption  of
thrombocytes and their sequestration from blood are the main
causes of 25% to 35% neonatal thrombocytopenia. Out of all
thrombocytopeniae manifested at birth, 15% to 20% are result
of transplacental transmission of mother’s antibodies, and
disseminated intravascular coagulation, which is responsible
for the remaining 10% to 15% cases, almost always occurs in
the newborn with poorer clinical status and is connected with
prenatal asphyxia and infection [3-5]. The newborn may
develop thrombocytopenia due to various neonatal
complications, such as: infection, perinatal asphyxia,
respiratory distress syndrome, polycythaemia and necrotizing
enterocolitis. In such cases, it is justified to treat the
underlying  condition, and  thrombocytopenia  only
symptomatic. In case that after being cured thrombocyte,
number does not elevate, the possibility exists that this is the
immune-mediated thrombocytopenia. Necrotizing
enterocolitis (NEC) ad sepsis are the main causes of late
thrombocytopenia, which in both cases appears about 8 days
upon birth. After causal therapy, normalization of
thrombocytes value should occur within 5 to 7 days, and if not,
that is a warning to the doctor to look for another cause of
disease. In majority of sick newborn, despite diagnostic
processing, the cause of thrombocytopenia remains unknown
[1,6,7]. Transfusion of thrombocytes for now represents the
only currently available therapy for most children with
thrombocytopenia. Except as therapy indication, thrombocyte
transfusion can be administered prophylactically in the new-
born who do not bleed, and that actually represents the most
common indication for application of thrombocytes
transfusion, even though no studies exist that would show
whether transfusion lowers the risk of bleeding and improves
the outcome of the newborn treatment [7]. A study published
in 2012 shows that on global level criteria for thrombocytes
transfusion are lowering and application of recombinant
thrombopoietin in the newborn who require more frequent
application of thrombocyte concentrate is to be considered
[2]. On the other hand, complications connected with
application of thrombocytes concentrate are insufficiently
known. It was proven that out of all blood preparations, risk of
infection is the highest precisely in thrombocytes, which,
unlike other blood derivatives, are storaged at a temperature
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of 20°C to 25°C, and by that, they represent the most favorable
medium for bacteria development [8].

Materials and Methods

We conducted a retrospective study at the Clinic for
Gynecology and Obstetrics and at the NICU at the clinic for
children’s diseases of the university clinical hospital Mostar
(UHC) during the two-year period of time, 2013 and 2014. The
study encompassed 136 newborn with thrombocytopenia. At
the Institute for Laboratory Diagnostics at the UHC Mostar the
referential interval of thrombocyte values is from 150 to 450 x
10%/I. All samples were tested at hematological analysator
Sysmex XT 2000i (Sysmex, Canada). Therefore, out of the total
of 1164 newborn treated at the NICU at the Clinic for
Children’s Diseases of UHC Mostar in the period from January
1st, 2013 to December 31st, 2014, 136 newborn had
thrombocyte values <150 x 10%/L and were diagnosed with
thrombocytopenia. This study excluded newborn and mothers
with a diagnosis of autoimmune thrombocytopenia. Data on
the mothers were collected from medical documents and
health charts of pregnant women during their stay at the Clinic
for Gynecology and Obstetrics. Data on the newborn were
collected from medical history and protocol-taking of the
newborn in the course of hospitalization. To test statistical
significance, x?test and Fisher’s exact test were used where
necessary. Level of probability p<0.05 was taken as statistically
significant.

Results

During the two-year period, 2013/2014, at the NICU of the
UHC Mostar the total of 1164 newborn were treated. Out of
1164 newborn, thrombocytopenia was found in 136
examinees (11.7%).

Of the total number of infants with thrombocytopenia 36 of
them (26.5%) were born before 37 weeks’ gestational age, 99
of them (72.8%) were born in the period from 37th to 42nd
week of gestational age and 1 infant after 42 weeks of
gestational age (0.7%) (Figure 1).

Infections risk factor for development of thrombocytopenia
was discovered in 38.2% newborn, while 61.8% newborn were
without infection. Statistically significantly higher number of
children did not have an infection along with
thrombocytopenia test result (x2=7.529; df=1; p<0.001) (Figure
2).

One of the risk factors on the side of mother are
complications during labor, such as: narrower pelvis,
intrauterine infection, bleeding in the third stage of labor and
so on. In our study 34.6% mothers had complications during
labor, and 65.4% mothers had delivery with a normal course.
There is a statistically significant difference between the
mothers who had some kind of complication during labor in
relation to those mothers who did not have the same
complications. (x2=12.971; df=1; p<0.001) (Figure 3).
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Figure 2 Infection as a risk factor for development of
thrombocytopenia in newborn.
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Placental insufficiency was risk factor in 32.4% newborn,
while 67.6% newborn did not have placental insufficiency as
risk factor. Statistically significantly higher number of children
did not have placental insufficiency as risk factor for
development of thrombocytopenia. (x?=16.941; df=1;
p<0.001).

The most frequently isolated cause in microbiological
samples (blood, urine, cerebrospinal fluid, tracheal aspirates)
of the newborn hospitalized at the NICU was Escherichia coli
(E. coli), which was isolated in 19.9% newborn. On the second
place by frequency came Klebsiella pneumoniae (K.
pneuminae), which was isolated in 11% newborn hospitalized
at the NICU. In 5.9% Enterococcus species was isolated. The
remaining causes (Candida albicans, Proteus mirabilis, Serratia
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marcescens, Staphylococcus aureus) were detected in 19.9%
examinees (Table 1).
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Figure 3 Complications during labor as a risk factor for
thrombocytopenia of newborn.
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Table 1 Isolated bacteria as a cause of infection of newborn
with thrombocytopenia.

Isolated Bacteria as a Cause of Infection
Frequency Percen Valid Cumulative
t Percent Percent
No infection 59 43.4 43.4 43.4
E. coli 27 19.9 19.9 63.2
K. 15 11.0 11.0 74.3
pneumonia
e
Enterococc 8 5.9 5.9 80.1
us species
Other 27 19.9 19.9 100.0
Total 136 100.0 100.0

Out of the total number of the mothers of the newborn with
thrombocytopenia, 56.6% mothers consumed cigarettes
during pregnancy and 43.4% mothers did not consume
cigarettes during pregnancy. No statistically significant
difference was found in the occurrence of thrombocytopenia
in the children born by the mothers who consumed cigarettes
in relation to children by the mothers who did not consume
cigarettes (x2=2.382; df=1; p=0.132).

Discussion

In the study that we conducted for the two-year period,
2013/2014, at the UHC Mostar, it was shown that occurrence
of thrombocytopenia in the newborn treated at the NICU was
11.7%, which proves that frequency of thrombocytopenia in
our region is still high among the newborn hospitalized at the
NICU. A similar study carried out in Indonesia showed that
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thrombocytopenia in the children hospitalized at the NICU was
12% [9]. On the other hand, a research published in 2009
suggests that thrombocytopenia was confirmed in laboratory
test results in 22% to 35% newborn hospitalized at the NICU
[10]. The implemented study showed that out of 136 newborn
who had thrombocytopenia, 34.6% mothers went through
some type of complication during labor, such as: narrower
pelvis, intrauterine infection, bleeding in the third stage of
labor and so on. Placental insufficiency as risk factor for
development of thrombocytopenia in the newborn in our
study was found in 32.4% examinees, while some authors
reduce the risk of thrombocytopenia development due to
placental insufficiency to 1% [11]. In neonatological literature
the above is explained by the fact that hypoxia in the newborn
triggers abundant erythropoesis, which reduces the amount of
progenitor cells needed for differentiation of megakaryocytes
into thrombocytes [12]. The study implemented by Aman and
Hassan showed that 40.7% newborn had some kind of
neonatal infection [13], which is similar to our results,
according to which 38.2% newborn had an infection. The
mechanism that leads from infection to thrombocytopenia
development has not been sufficiently clarified yet, but a
research conducted by author Lambert et al. suggests that the
answer hides in increased production of thrombocyte factor 4
which is emitted by activated thrombocytes during a septic
condition [14]. Gram-negative bacteria E. coli was isolated as
the most frequent cause of thrombocytopenia in the newborn
in our study (19.9%), which is in accordance with the study by
American authors. They point out that, despite the trend of
predomination of gram-positive infections at Intensive Care
Units of third level, thrombocyte count remains significantly
lower in the newborn with gram-negative infections. In spite
of prevention and recommendation about damaging effects of
cigarette consumption in pregnancy, occurrence of smoking
among pregnant women in our study was 56.6%. Despite that,
there is no increased incidence of thrombocytopenia in the
newborn by the mothers who consumed cigarettes. Taking
into consideration a study by a group of authors implemented
on a group of 58216 pregnant women who consumed
cigarettes, the result of our study is not surprising. It was
proven in the above motioned study that in all groups of
examined women cigarettes consumption reduced the risk of
preeclampsia, which showed to be an important risk factor for
development of thrombocytopenia in the newborn in our
study.

Conclusion of this Study

It is the better prenatal and antenatal prevention of risk
factors in pregnant women is necessary. Apart from that,
attention should be paid on the early detection of
thrombocytopenia in the newborn hospitalized at the NICU,
because development of severe infection and at the same time
high mortality in the risky group of the newborn can be
prevented.
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