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Background: Thrombocytopenia is one of the most common hematologic disorders affect-
ing neonates admitted to the neonatal intensive care unit. The aim of this study was to 
determine the incidence and associated risk factors of neonatal thrombocytopenia in neonates 
admitted with surgical disorders.
Methods: An observational prospective cohort study was conducted and all neonates 
admitted to neonatal intensive care unit of Tikur Anbessa Specialized Hospital with 
surgical disorders were included. Data were collected using a checklist and analyzed 
by SPSS version 23. Chi square test and independent sample t- test were used to assess 
the association among different variables.
Results: A total of 210 neonates were included in the study, out of which 56.2% were 
males. The incidence of thrombocytopenia was 55.8%. Among neonates with thrombo-
cytopenia, 90.9% had late onset thrombocytopenia and half were in the severe range 
(<50,000/µL). The presence of sepsis (P = 0.000) and atresia (P = 0.000) were found to 
be significantly associated with the development of thrombocytopenia. The mean non 
feeding hours were found to be significantly longer for patients with thrombocytopenia 
(t [199], 5.81, P = 0.000).
Conclusion: The incidence of thrombocytopenia is high in our institution. Prevention 
methods towards neonatal sepsis should be given due emphasis.
Keywords: thrombocytopenia, incidence, risk factors

Background
Platelets first appear in the human fetus at five weeks post conception and 
progressively increase in number attaining the normal adult range in 
the second trimester around 22 weeks of gestation.1,2 Hence, in the neonate 
thrombocytopenia is defined as a platelet count of less than 150,000/μL similar 
to adults, which also corresponds to values at or below the fifth percentile.3 The 
severity of thrombocytopenia can also be graded as follows: mild (a platelet 
count of 100,000–150,000/μL), moderate (a platelet count of 50,000–100,000 / 
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μL), severe (a platelet count of 30,000–50,000/μL) and 
very severe (a platelet count of < 30,000/μL).4

Thrombocytopenia in healthy term neonates is uncom-
mon, with a reported incidence of 1–5% and warrants 
evaluation only in case of a platelet count less than 
50,000 per µL, bleeding diathesis, persistent thrombocyto-
penia, or subsequent worsening of the degree of 
thrombocytopenia.5–7

Unlike healthy neonates, thrombocytopenia in the 
setup of neonatal intensive care unit is quite common 
being one of the most common hematologic disorders 
with a reported incidence of 18–35%.8–10

Several maternal, perinatal and neonatal factors risk 
factors are identified for neonatal thrombocytopenia. 
Maternal factors include age, number of pregnancies, 
maternal auto immune disease, malignancies, maternal 
medication including nonsteroidal anti-inflammatory 
drugs and heparin, and pregnancy-induced hypertensive 
disorders. Perinatal factors include multiple birth, prema-
turity, being small for gestational age, and intrauterine 
growth restriction. Neonatal factors include gender, sepsis, 
necrotizing enterocolitis (NEC), toxoplasmosis, rubella, 
cytomegalo virus, and herpes viruses (TORCH) infections, 
asphyxia, neonatal immunologic disorders, chromosomal 
disorders and metabolic diseases.11

Based on the timing of development after birth, throm-
bocytopenia can be classified as early onset (<72hrs of 
life) and late onset (>72hrs) thrombocytopenia. This clas-
sification can possibly indicate the underlying cause for 
thrombocytopenia as early onset thrombocytopenia is 
usually considered to be due to antenatal and maternal 
factors while late onset thrombocytopenia is most likely 
associated with postnatally acquired infection. Moreover, 
this classification also helps to predict the course and the 
severity of thrombocytopenia as early onset thrombocyto-
penia tends to be mild or moderate in range and resolves 
spontaneously whereas late onset thrombocytopenia 
usually tends to be more severe and prolonged.3,12

The clinical consequences of thrombocytopenia can be 
followed both clinically and with laboratory monitoring by 
assessing haemostatic function. The main clinical concern 
for neonates with severe thrombocytopenia is the occur-
rence of major bleeding especially intracranial hemorrhage 
into the intraventricular and periventricular space (IVH- 
PVH). The risk of major IVH-PVH is particularly high in 
premature neonates with a reported incidence of more than 
25%.10,13,14

This study is aimed to generate an objective data about 
the incidence of thrombocytopenia in neonates admitted to 
neonatal intensive care unit of Tikur Anbessa Specialized 
Hospital with surgical disorders. Thrombocytopenia is 
a common finding in these neonates and is one of the 
major causes delaying surgical intervention in our institu-
tion from our observation. This study has also evaluated 
the associated risk factors for the development of throm-
bocytopenia in these neonates so that some preventive and 
therapeutic measure can be taken before the development 
of complications. There has been no study done on the 
incidence and associated risk factors of neonatal thrombo-
cytopenia in the Ethiopian setup so far. Thus, this study 
will be helpful to understand this common condition better 
in order to improve the outcome of neonates with this 
disorder.

Materials and Methods
Study area: Addis Ababa University, School of Health 
Sciences, Tikur Anbessa Specialized Hospital, Addis 
Ababa, Ethiopia. This study was conducted in Tikur 
Anbessa Specialized Hospital which is the largest referral 
hospital and teaching center in Ethiopia. The paediatric 
Surgery Unit in this hospital is the major center in the 
country providing surgical care for neonates and has been 
the sole center for the country providing neonatal surgical 
care until recently.

A prospective observational cohort study was con-
ducted to assess the incidence and risk factors associated 
with neonatal thrombocytopenia. All neonates with surgi-
cal disorders who were admitted to NICU of TASH for 
one-year period (January 1, 2019–December 31, 2019) 
were included in the study. All neonates were followed 
daily from their day of admission to discharge or death 
using various clinical and laboratory parameters.

Data were collected by structured interview and chart 
review using a checklist developed for the study by the 
principal investigators. Written informed consent was 
taken from parents of enrolled neonates and each neonate’s 
clinical data was kept in confidential manner using 
a coding system. Ethical clearance for this study was 
obtained from institutional review board of the 
Department of Surgery of Addis Ababa University. This 
study was conducted in accordance with the Declaration of 
Helsinki.

Data were analyzed using SPSS 23. The association of 
different variables with regard to the development of 
thrombocytopenia was tested for significance by chi 
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square analysis and independent samples t-test. 
Considering a confidence interval of 95%, a P-value of 
<0.05 was considered significant in all statistical 
comparisons.

Operational Definitions
Sepsis is defined as systemic inflammatory response to 
infectious cause and diagnosed based on the following 
parameters and also a positive acute phase reactant like 
the c reactive protein.15

Two or more of the following conditions:

● Temperature instability <35°C (101.3°F) or >38.5°C 
(101.3°F),

● Respiratory dysfunction: Tachypnea >2 SD above the 
mean for age, Hypoxemia (PaO2< 2 SD above the 
mean for age),

● Cardiac dysfunction: Tachycardia >2 SD above the 
mean for age, Delayed capillary refill >3 sec 
Hypotension >2 SD below the mean for age,

● Perfusion abnormalities: Oliguria (urine output 
<0.5 mL/kg/hour), Lactic acidosis (elevated plasma 
lactate and/or arterial pH), altered mental status.

Necrotizing enterocolitis (NEC) is an acquired inflamma-
tory disease that affects the gut of newborns. For this 
study, The Bell’s criteria was used to define NEC which 
is graded as follows.16

Stage 1, suspected NEC

● Temperature instability, apnea, bradycardia, lethargy, 
gastric retention, abdominal distention, emesis, 
heme-positive or grossly bloody stool, plain abdom-
inal X-ray normal or intestinal dilation.

Stage 2, definite NEC

● Features of stage one plus absent bowel sounds, 
abdominal tenderness with or without abdominal cel-
lulitis or right lower quadrant mass, ascites, mild 
metabolic acidosis and thrombocytopenia, plain 
abdominal X-ray Intestinal dilation, pneumatosis 
intestinalis.

Stage 3, complicated NEC

● Features of stage 2 plus hypotension, bradycardia, 
severe apnea, combined respiratory and metabolic 

acidosis, DIC, and neutropenia, ascites, signs of peri-
tonitis like marked tenderness and abdominal disten-
tion, plain abdominal X-ray as stage 2 plus 
pneumoperitoneum.

Result
A total of 210 neonates who were admitted to the NICU of 
TASH with surgical diagnosis were included in the study. 
The neonates were followed from their admission to their 
discharge day via various clinical parameters and platelet 
count.

Maternal Characteristics
The mean maternal age was 27.17±4.9 years with a range 
of 16 to 38 years. Primiparous mothers accounted for 40% 
of the maternal population. A great majority (96.67%) of 
the mothers claimed that they had antenatal follow up 
among whom 9 (4.4%) were diagnosed to have gestational 
hypertension, 2 (0.96%) type 2 diabetes mellitus, 1 
(0.49%) gestational diabetes mellitus and 1 (0.49%) retro-
viral infection. Among the mothers who were hyperten-
sive, three were taking methyl dopa in the third trimester 
and one was on magnesium sulphate. The rest of the 
mothers claimed that they had not taken any medication 
during pregnancy.

Neonatal Characteristics
Males accounted for more than half of the study popula-
tion (118; 56.2%). Term neonates constituted the majority 
(165; 78.6%), preterm neonates accounted for 39 (18.6%). 
As to the birth weight, 63 (29.9%) of the neonates were 
underweight, of which 40 (19%) had low birth weight, 20 
(9.5%) had very low birth weight and 3 (1.4%) had extre-
mely low birth weight (Figure 1).

Among the neonates, 11 (5.2%) were the result of 
multiple pregnancies with the majority being twins and 
one triplet pregnancy. Intrauterine growth restriction was 
observed in 31 (14.8%) of the neonates. APGAR score 
was not recorded in the referral paper for 174 (82.9%) of 
the neonates but the mothers claimed that the neonates had 
cried immediately after birth.

Perinatal asphyxia was observed in 5 (2.4%) of the neo-
nates all being stage 2. Only one neonate was screened for 
TORCH infection and the rest were not. A diagnosis of 
chromosomal abnormality merely based on gross phenotypic 
characteristics was made in 13 neonates: 11 Down’s syn-
drome, 1 Patau syndrome and 1 turner/Klippel foli syndrome. 
NEC was diagnosed in one preterm neonate. The most 
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common admission diagnosis was gastro intestinal atresia 
accounting for 95 (45.2%) of the cases followed by anorectal 
malformations 48 (22.9%) (Table 1). The diagnosis of neona-
tal sepsis was made in 116 (55.2%) of the study population out 
of which the great majority were of early onset 109 (51.9%) 
while late onset neonatal sepsis was found in 7 (3.3%) of them.

The mean duration of non-feeding (NPO) hours was 
found to be different in the group of neonates with throm-
bocytopenia (114.3±119.14 hours) and without 

thrombocytopenia (33.88±55.07 hours). The duration of 
intravenous drugs excluding maintenance fluid and elec-
trolytes were compared between neonates with and with-
out thrombocytopenia and found to be longer for the group 
with thrombocytopenia. The mean duration of hospital 
stay was 10.2±9.4 days.

Thrombocytopenia
Based on the platelet count determined at admission, 35.2% 
of the neonates had thrombocytopenia and on their subse-
quent days of admission, 43 (20.6%) additional neonates 
were found to be thrombocytopenic making the overall 
incidence of thrombocytopenia 55.8% in the study period.

Among neonates with thrombocytopenia, a great share 
of them had a late onset thrombocytopenia (90.9%). As to 
the degree of thrombocytopenia, 60 (28.4%) had severe, 
29 (13.7%) moderate, and 29 (13.7%) mild 
thrombocytopenia.

Associations
Risk Factors for Thrombocytopenia
A chi square analysis was made considering a confidence 
interval of 95%, to see the association of the various 
maternal, perinatal, and neonatal factors with development 
of thrombocytopenia and the factors which were found to 
have significant association with the development of 
thrombocytopenia were sepsis (0.000) and atresia (P = 
0.000) (Table 2).

An independent samples t-test was done to compare the 
difference in the means of the non-feeding (NPO) hours 
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Figure 1 Birthweight of the study population.

Table 1 Admission Diagnosis Versus Thrombocytopenia

Surgical Diagnosis Thrombocytopenia Total

Yes No

Atresia (Esophageal, stomach, 

small bowel and colonic)

76 19 95

Anorectal malformations 17 31 48

Omphalocele 9 12 21

Hirschsprung disease 7 6 13

Bladder exstrophy 1 5 6

Gastroschisis 3 3 6

Congenital diaphragmatic hernia 2 1 3

Cloacal exstrophy 0 2 2

Sacrococcygeal teratoma 0 2 2

Others 4 11 15

Total 118 92 210
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between the group of neonates with and without thrombo-
cytopenia and the difference was found to be statistically 
significant (t [199], 5.81, P = 0.000).

Discussion
Thrombocytopenia is one of the most common hematolo-
gic findings among neonates admitted to NICU with up to 
30% of them having a low platelet count detected at some 
point during their hospital stay. This study is aimed to 
determine the incidence of this disorder which is com-
monly observed in our institution. The neonates who 

were included in this study were those admitted with 
surgical diagnosis. Thrombocytopenia is one of the factors 
commonly responsible for delaying surgery and also com-
plicates the post-operative course of such patients. To the 
best of our knowledge, there is no published literature so 
far on neonates with surgical diagnosis as a study subject.

The mean maternal age in our study was 27.17±4.9 
years, which was comparable to a study from Saudi Arabia 
in which it was 30±5.5 years.17 The most common mater-
nal comorbidity in our study was pregnancy induced 
hypertension which was found in 4.4% of the mothers. 

Table 2 Percentage and Chi Square Test Result for Various Risk Factors of Thrombocytopenia

Variable Thrombocytopenia Total Percentage (%) p- value

Yes No

Gestational age Preterm 20 19 39 18.6 0.473
Term 93 72 165 78.6

Post term 5 1 6 2.8

Pregnancy induced hypertension Yes 5 4 9 4.3 0.450
No 111 84 195 92.8

Unknown 2 4 6 2.9

Maternal drug Yes 4 6 10 5.2 0.859
No 114 86 200 94.8

Low birth weight Yes 37 26 63 30 0.627
No 81 66 147 70

IUGR Yes 18 13 31 14.8 0.820
No 100 79 179 85.2

Multiple pregnancy Yes 5 6 11 5.2 0.461
No 113 86 199 94.8

First minute APGAR score <5 Yes 2 1 3 8.3 0.686
No 18 15 33 91.7

Fifth minute APGAR score <5 Yes 0 1 1 5.56 0.257
No 20 15 33 94.4

Sex Male 63 55 118 56.2 0.354
Female 55 37 92 43.8

Perinatal asphyxia Yes 2 3 5 2.4 0.460
No 116 89 205 97.6

Chromosomal abnormalities Yes 8 5 13 6.2 0.620
No 110 87 197 93.8

Sepsis Yes 80 36 116 55.2 0.000
No 38 56 94 44.8

GI Atresia Yes 76 19 95 45.2 0.000
No 42 73 115 54.8
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This figure is significantly lower compared to other reports 
from India (13.5%), Iran (17.7%), Indonesia (24.3%) and 
Iran (57.1%).18–21

Male neonates constituted for more than half (56.2%) 
of our study population which is comparable to a study 
from Iran (51.3%).19 However, this figure was found to be 
higher than reports from Indonesia (48.6%) and Nigeria 
(42.4%) but lower than a study from Saudi Arabia 
(70.4%).17,20,22 A great majority of our patients were 
born at term (78.6%) which is comparable to a study 
from Turkey (73.6%) and Indonesia (85.7%) but signifi-
cantly higher than that of Iran (34.1%) and Saudi Arabia 
(51.9).17,20,21,23 Neonates with low birth weight consti-
tuted for one fifth of our study population which compares 
well to a study from Indonesia (20.7%) but higher than 
a report from Nigeria (13.6%) and significantly lower than 
India (62.5%).18,20,22

In our study the incidence of thrombocytopenia was 
found to be 55.8% which is comparable to a report from 
Nigeria 53% but significantly higher from studies from 
India (16.7%), Iran (17.9%), Indonesia (12.1%), and the 
Netherlands (27%).11,19,20,24,25 This difference may be 
explained by the variability of the types and magnitude 
of the risk factors involved in the development of throm-
bocytopenia in each set up. In the great majority (90.9%) 
of the neonates with thrombocytopenia, the onset was >72 
hrs from birth. This figure was significantly higher com-
pared to other studies from Nigeria (15.8%), India (56%), 
Iran (24.7%), Indonesia (11.8%).18,20–22 This difference 
may reflect the underlying etiology for thrombocytopenia 
which was sepsis in our study.

The incidence of severe thrombocytopenia (< 50,000/ 
µL) in our study was 28.6% accounting for half of the 
cases of thrombocytopenia. This figure was found to be 
lower than studies from India (37.5%) and Iran (30.5%) 
but higher compared to that of Nigeria (13.6%), the 
UK (6%) and the US (2.4%).18,19,22,26,27 This difference 
may be explained by the difference in the underlying cause 
of thrombocytopenia.

In our study one of the risk factors that was found to be 
associated with the development of thrombocytopenia 
among the various maternal, neonatal and perinatal factors 
analyzed was sepsis. The incidence of neonatal sepsis in 
our study was higher compared to two systematic reviews 
done in Ethiopia.28,29 This association of neonatal sepsis 
with thrombocytopenia was also present in similar studies 
from Nigeria, Turkey, India, Iran, Indonesia and 
Austria.18–20,22,23,30 The other factors like maternal 

hypertension, prematurity and low birth weight which 
were found to be significant risk factors for thrombocyto-
penia in other studies were not significantly associated in 
our study.
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EOS, early onset sepsis; EOT, early onset thrombocytope-
nia; IVH, intraventricular haemorrhage; LOS, late onset 
sepsis; LOT, late onset thrombocytopenia; NEC, necrotiz-
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TORCH, toxoplasmosis, rubella, cytomegalo virus, herpes 
simplex virus; TASH, Tikur Anbessa Specialized Hospital.
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