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ABSTRACT

Background: The growing prevalence of neonatal thrombocytopenia at birth in recent times is a
source of concern. Hence, the assessment of maternal and neonatal risk factors associated with
early on-set neonatal thrombocytopenia to forestall any complications that may lead to lifelong
residual defects or even death among new-borns in this locality. Methods: From a total of 374
newborns at birth, 35 (9.4%) newborns developed thrombocytopenia and served as cases while,
339 (90.6%) were non-thrombocytopenic newborns and served as controls for this study between
April 2016 and November 2016. Platelet count was determined on cord blood immediately after
delivery using Sysmex KX-21N auto-haematology analyzer. Platelet count from the analyzer
correlated with the estimated platelet count from the peripheral blood film evaluation. Results:
Incidence of twin delivery (33.3%) was higher among the risk factors associated with neonatal
thrombocytopenia. Twin gestation was significantly associated with neonatal thrombocytopenia
(P = 0.0062). Conclusion: New-borns from mothers with multiple pregnancies should be
thoroughly evaluated for any possible complications of thrombocytopenia at birth to reduce
perinatal morbidity and mortality.
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INTRODUCTION

There is a growing concern on the increasing
prevalence of neonatal thrombocytopenia at
birth. A recent study in Nigeria indicates a
higher prevalence of thrombocytopenia
(9.4%) among newborns at birth [1]
compared to previous incidence of 0.9%
thrombocytopenia at birth [2]. However,
Sharma and Thapar [3] reported a prevalence
of thrombocytopenia to be between 1% and
5% among high-risk neonates in Sri Lanka.
Thrombocytopenia in a newborn of any
viable gestational age is defined as a platelet
count less than 150x10%L [4, 5] and this may
present within 72 hours of birth (early on-set
thrombocytopenia) or 72 hours after birth
(late on-set thrombocytopenia).

In evaluating neonatal thrombocytopenia, the
clinical presentation of newborn; the severity
of thrombocytopenia; the underlying
mechanism responsible for
thrombocytopenia (consumption, increased
destruction, decreased production) and the
maternal as well as the neonatal risk factors
are important considerations. [6]

Maternal risk factors such as pregnancy-
induced hypertension, premature rupture of
membrane, multiple  gestations, pre-
eclampsia, intrauterine growth restriction
(IUGR) may predispose new-borns to
developing early on-set thrombocytopenia
[7].

Full-term  newborns are those with
gestational age of 37 - 42 weeks and birth
weight of 2.5 - 4.0kg [8] while preterm
newborns are those with gestational age
below 37 weeks and birth weight less than
2.5kg. The gestational ages are determined by
the last menstrual period according to
mother’s statement and record of ultrasound
estimation. Low birth weight newborns
(LBW) are those weighing less than 2.5kg
[9], while birth asphyxia are babies born with
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Apgar score less than 8 at 5 minutes. Pregnant
women with pre-eclampsia are those with
hypertension (systolic pressure elevated
above 140 mmHg and diastolic greater than
90 mmHg) and proteinuria appearing for the
first time after 20 weeks gestation [10].
There is however paucity of information on
risk factors associated with neonatal
thrombocytopenia at birth in our setting. This
study therefore, seeks to evaluate some
maternal and neonatal risk factors associated
with thrombocytopenia at birth in Delta State,
Nigeria to minimise complications associated
with neonates.

MATERIALS AND METHODS
Study population

This is a cross-sectional study conducted on
374 apparently healthy neonates at birth in
Central Hospital, Warri and Federal Medical
Centre, Asaba, Delta State, Nigeria between
April 2016 and November 2016.

The clinical and provisional diagnosis was
provided by the attending consultant
paediatrician and the consultant
gynaecologist attached to the labour ward.
Characteristics of the studied population
included newborns at birth with platelet
counts less than 150x10%/L
(thrombocytopenia) and were considered
cases while those with platelet counts of >
150%x10%L  (non-thrombocytopenia) were
considered as controls.

Ethical Approval

The study was approved by the ethics
committees of Federal Medical Centre,
Asaba and Central Hospital, Warri
(FMC/ASB/28, 20" April, 2016; CHW/ECC
VOL1/095, 4™ August, 2016) while,
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informed consent was obtained from the
mothers of every newborn prior to delivery
and before specimen collection.

Sample collection and processing

Five millilitres (5mL) of cord blood was
collected from the umbilical cord of every
neonate using vacutainer, immediately after
delivery by a trained hospital phlebotomist
attached to the labour room, and dispensed
into ethylene di-amine tetra-acetic acid
(EDTA) container and mixed. Platelet counts
and mean platelet volume were analysed
within 3 hours of sample collection at the
hospital medical laboratory, according to the
manufacturer’s instruction using
haematology auto-analyser model Sysmex
KX-21IN, manufactured by  Sysmex
Corporation, Kobe, Japan. Platelet count
from the analyzer correlated with the
estimated platelet count from the peripheral
blood film stained by Leishman staining
technique [10]. The examination of the thin blood
film was to rule out platelet clumping that may
result in pseudo-thrombocytopenia.

Statistical analysis

The association between risk factors and
neonatal thrombocytopenia was determined
by Chi-square test using the statistical
software INSTAT® (Graph Pad Inc., La
Lolla, CA, USA). The level of significance
was set at p < 0.05.

RESULTS

Out of the 374 newborns studied, 35 (9.4%)
had thrombocytopenia (platelet count < 150 x
10°/L) while 339 (90.6%) newborns were not
thrombocytopenic (platelet count above 150
x 10%L). Among the 35 newborns with
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thrombocytopenia, 19 (54.2%) had mild
thrombocytopenia (platelet count 100 — 150
x 10% L) while 16 (45.7%) had moderate
thrombocytopenia (platelet counts 50 — 99 x
10%/L). No severe thrombocytopenia (platelet
count below 50 x 10%L) was recorded in this
study.

Table 1.0 shows the incidence of pregnancy
induced hypertension (21.4%), low birth
weight (19.4%), birth asphyxia (25.0%),
premature rupture of membrane (22.2%),
twin delivery (50%), placenta abruption
(20.0%), preterm delivery (9.6%), pre-
eclampsia (25.0%) and other unidentified risk
factors (2.6%) as probable risk factors for
neonatal thrombocytopenia. The incidence of
twin delivery was higher, followed by
preeclampsia and birth asphyxia among the
risk factors studied.

The associations between pregnancy induced
hypertension, low birth weight, birth
asphyxia, premature rupture of membrane,
placenta abruption, preterm delivery, pre-
eclampsia and other unidentified risk factors
and neonatal thrombocytopenia in the study
population was not statistically significant (p
> 0.05) as shown in table 2.0. However, there
was a statistically significant association
between twin delivery and neonatal
thrombocytopenia (p = 0.0062).

In table 3.0, the incidence of maternal and
neonatal risk factors associated with severity
of neonatal thrombocytopenia are shown.
The incidence of twin delivery (33.3%) was
significantly higher among newborns with
moderate thrombocytopenia (platelet count
between 50 — 100 x 10%L), while pre-
eclampsia (25.0%) was significantly higher
among newborns with mild
thrombocytopenia (platelet count between
100-150 x10%L). However, case of severe
thrombocytopenia (platelet count <50 x10°
/L) was not observed in this study.
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Table 1.0: Incidence of maternal and foetal clinical conditions associated with neonatal
thrombocytopenia.

Maternal and neonatal risk Number of subjects Neonatal thrombocytopenia
factors (n) n (%)
Pregnancy induced 14 3(21.4)
hypertension

Low Birth Weight (LBW) 36 7 (19.4)
Birth Asphyxia 16 4 (25)
(PROM) 9 2 (22.2)
Twin Delivery 6 3 (50.0)*
Placenta Abruption 5 1 (20.0)
Preterm 94 9 (9.6)
Pre-eclampsia 4 1 (25.0)
Unidentified causes 190 5 (2.6)

KEY: PROM= Premature Rupture of Membrane
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Table 2.0: Association of maternal and neonatal risk factors with neonatal thrombocytopenia

Maternal Category Thrombocytopeni  Non-thrombocytopenia 2 p-value
and neonatal a > 150x10%L
risk factors <150x10%/L n (%)
n(%)
Pregnancy-  Present 3(8.6) 11 (3.2)
Induced 1.238 0.2658
Hypertensio  Absent 32 (91.4) 328 (96.8)
n
Present 1(2.9) 3(0.9)
Pre-elampsia 0.04705 0.8283
Absent 34 (97.1) 336 (99.1)
Low 7 (20.0) 29 (8.6)
Birth 3.552 0.0595
Weight Normal 28 (80.0) 310 (91.4)
Present 4 (11.4) 12 (3.5)
Birth 3.087 0.0789
asphyxia Absent 31 (88.6) 327 (96.5)
Present 3(8.6) 3(0.9)
Twin 7.504 0.0062
gestation Absent 32 (91.4) 336 (99.1) *
Preterm 9 (25.7) 85 (25.0)
Gestational 0.006917 0.9337
age Full term 26 (74.3) 254 (75.0)
Present 2(5.7) 7(2.1)
Premature 0.5807 0.4460
rupture of Absent 33(96.3) 332 (97.9)
membrane
Present 1(2.9) 4(1.2)
Placenta 0.002460  0.9604
abruptio Absent 34 (97.1) 335 (98.8)
*significant
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Table 3.0: Incidence of maternal and neonatal risk factors according to severity of neonatal

thrombocytopenia.

Maternal and neonatal Moderate Mild Normal
risk factors 50-100x10%L 100-150%x10°%/L >150x10%/L
n (%) n (%) n(%)

Pregnancy induced hypertension 2 (14.3) 1(7.1) 11 (78.6)

Low birth weight 5(13.9) 2 (5.6) 29 (80.5)

PROM 0 (0) 2 (22.2) 7 (77.8)

Twin Delivery 2(33.3) 1(16.7) 3(50.0)

Placental Abruption 0 (0) 1 (20) 4 (80.0)

Birth Asphyxia 3(18.8) 1(6.3) 12 (75.0)

Preterm delivery 6 (6.4) 3(3.2) 85 (90.4)

Pre-eclampsia 0 (0) 1(25.0) 3 (75.0)

Unidentified causes 1(0.5) 4(2.1) 185 (97.4)

Total 19 (5.1) 16 (4.3) 339(90.6)
DISCUSSION developed neonatal thrombocytopenia which is

Maternal risk factors such as pregnancy-induced
hypertension, premature rupture of membrane,
multiple  gestations,  pre-eclampsia  may
predispose new-borns to developing early on-set
thrombocytopenia. However, neonatal risk
factors include, birth asphyxia, intra uterine
growth restriction and sepsis [6, 7]. Pregnancy-
induced hypertension (PIH) and pre-eclampsia
are complications following pregnancy, and
could cause neonatal thrombocytopenia as a
result of foetal hypoxia having direct depressant
effects on megakaryocyte [12] or due to disorders
associated with placental insufficiency [13, 14].
This study has shown that 21.4% of neonates born
to mothers with pregnancy-induced hypertension

similar to the reports of Bhat et al. [15] who
observed that 36% of neonates born to mothers
with PIH had neonatal thrombocytopenia.
However, pregnancy induced hypertension from
our study was not significantly associated with
neonatal thrombocytopenia at birth. However,
this is in contrast with the study of Sharma and
Thapar, [3] who reported a significant association
between PIH and thrombocytopenia. The reason
for the difference remains unclear, however, our
study was on new-borns at birth while, Sharma
and Thapar [3] investigated high risk new-borns
in the neonatal intensive care unit (NICU).

Pre-elampsia is a maternal risk factor associated
with neonatal thrombocytopenia. The mechanism
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of neonatal thrombocytopenia resulting from
maternal pre-eclampsia may be attributed to a
possible disruption of the haematopoietic
progenitor cell commitment to megakaryopoiesis
[13]. In this study, the incidence of pre-eclampsia
as a risk factor was higher among newborns with
mild thrombocytopenia (Table 3.0). This is in
agreement with the study by Mouna et al., [10]
who reported a higher incidence of neonatal
thrombocytopenia among pre-eclamptic mothers.
They attributed it to a pathology that arises at the
placental level, in which thrombocytes gets
attached to endothelial cells which are damaged
due to segmental vasoconstriction and dilatation
of the blood vessel in the placenta of pre-
eclamptic mothers leading to thrombocytopenia.
Other studies have also shown that, the severity
as well as the duration of hypertension plays a
vital role in influencing the platelet counts of
babies born to mothers with gestational
hypertension, preeclampsia and eclampsia
syndrome [12]. However, our study did not
determine the duration or severity of these risk
factors. Therefore, more studies need to be done
to verify these assertions.

Low birth weight infants have been associated
with thrombocytopenia from previous studies
[16, 17]. This agrees with our study, where 19.4%
low birth weight newborns developed
thrombocytopenia. However, low birth weight
was not significantly associated with neonatal
thrombocytopenia at birth. This finding is in
agreement with the earlier report of Sharma and
Thapar [3] which showed that low birth weight
was not significantly associated  with
thrombocytopenia (p = 0.471). In contrast with
our findings, Nadkarni et al. [18] found
thrombocytopenia to be significantly associated
with low birth weight while Tirupathi et al. [19]
reported that low birth weight was significantly
associated  with  moderate to  severe
thrombocytopenia.

Our study has revealed that 25% of newborns
with birth asphyxia developed thrombocytopenia.
This is in agreement with the findings of
Nadkarni et al. [18] who reported that, a quarter
of asphyxiated babies in NICU developed
thrombocytopenia and Castle et al. [20] who
observed that thrombocytopenia occurs more
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frequently among neonates with history of birth
asphyxia than in non-asphyxiated neonates while,
Jeremiah and Oburu [17] observed severe birth
asphyxia as the most common provisional
diagnosis among thrombocytopenic neonates.
The study has further shown that, birth asphyxia
was not significantly associated with neonatal
thrombocytopenia, and this is in agreement with
the findings of Phelan et al. [21] and Tirupathi et
al. [19] who revealed that, thrombocytopenia was
inconsistent with acute birth asphyxia and
therefore, not a sensitive marker in cases of a mild
degree of acute asphyxia. Our result is however
in contrast with Sharma and Thapar [3] who
observed perinatal asphyxia to be significantly
associated with neonatal thrombocytopenia. The
reason for the contrast is unclear, but severity and
duration of birth asphyxia may influence the
degree of thrombocytopenia. One of the
limitations is that our study did not determine the
severity of birth asphyxia among newborns.
Twin  delivery may cause  neonatal
thrombocytopenia following impaired platelet
production secondary to tissue hypoxia, slow
spleen blood flow and decreased plasma fraction
with normal concentrations following inter-twin
placental transfusion before or during delivery
[22, 23]. Twin delivery was significantly
associated with neonatal thrombocytopenia in
this study. This is in contrast with the report of
Sharma and Thapar [3]. The reason for the
contrast is however unclear.

This study also showed that 9.6% of preterm
babies developed thrombocytopenia at birth. This
is however in contrast with the report by Nadkarni
et al. [18] who reported more frequencies of
thrombocytopenia among preterm babies in
NICU. The reason for the difference may be due
to differences in population of newborns studied.
In this study, newborns sampled at birth exhibited
early on-set thrombocytopenia occurring within
72 hours of birth while, Nadkarni et al. [18]
reported on newborns sampled after three days of
birth and exhibits late on-set thrombocytopenia
occurring after 72 hours of birth. Our report of
low frequency of preterm  developing
thrombocytopenia is also in contrast with the
studies by Sharma and Thapar [3] who reported a
frequency of 58.2% newborn preterm babies who
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developed thrombocytopenia. The difference
may again be attributed to the different
population of babies studied. Our study was on
apparently healthy newborns at birth while
Sharma and Thapar [3] studied high risk newborn
in NICU.

Premature rupture of the membrane (PROM) and
placenta abruption were not significantly
associated with neonatal thrombocytopenia at
birth in our study.

CONCLUSION

There was significant association of twin delivery
with neonatal thrombocytopenia at birth. While,
pregnancy induced hypertension, pre-eclampsia,
birth weight, birth asphyxia, gestational age,
premature rupture of membrane and placenta
abruption showed no significant association with
neonatal thrombocytopenia. New-borns from
mothers with multiple pregnancies should be
thoroughly evaluated for any possible
complications of thrombocytopenia at birth
to reduce perinatal morbidity and mortality.
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