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Background: Pre-eclampsia (PE) can cause hematological abnormalities that can further
exacerbate the existing morbidity in newborns. This study aimed to investigate neonatal
hematological abnormalities associated with maternal pre-eclampsia at the time of birth.

ABSTRACT

Methods: This cross-sectional was conducted from January 2023 to July 2023, involving 122 neonates
born at the Department of Pediatric Medicine, Sohail Trust Hospital in Karachi, Pakistan. It analyzed
neonates of either gender, aged from birth to 24 hours of life, and born to pre-eclamptic mothers,
and their demographic details were recorded. At delivery, 2 ml of umbilical venous blood was
collected by a trained pediatric nurse and then sent fo the institutional laboratory. Hematological
changes like leukopenia, thrombocytopenia, or neutropenia were noted. To assess the influence of
various factors on hematological outcomes, chi-square tests were applied, with a significance
threshold set at p<0.05.

Results: In a total of 122 neonates, the mean age was 8.14+6.49 hours. The mean gestational age
was 38.87+3.15 weeks. There were 68 (55.7%) neonates who were male. Low birth weight (LBW) was
less than 2500 grams in 45 (36.9%) newborns. Thrombocytopenia, leukopenia, and neutropenia were
identified in 32 (26.2%), 25 (20.5%), and 23 (18.9%) neonates respectively. Stratification of leukopenia
concerning study variables revealed that gestational age and LBW had a significant association
(p=0.0036, p=0.0072) with leukopenia. Moreover, neutropenia also had an association with LBW
(p<0.0001).

Conclusion: These findings underscore the importance of early hematological screening for
neonates born to pre-eclamptic mothers to facilitate timely diagnosis and care.
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INTRODUCTION

In 2020, around 2.4 million children worldwide lost
their lives within the first month of being born. This
equates to around 6,700 newborns dying daily,
constituting 47% of all child deaths below the age of
5. This percentage has increased from 40% in 1990'.
The main confribution to this burden of mortality
(over 65%) is from 10 countries (mostly Asian
countries), and Pakistan stands in third place.
Pakistan accounts for nearly 7% of global neonatal
deaths?

Pre-eclampsia (PE), which further leads to eclampsia,
prevails in 2-10% of pregnant females and has varying
occurrence rates internationally®. PE is believed to
contribute to maternal and neonatal morbidity as well
as mortality. It is estimated that underdeveloped
countries have higher rates of PE (2.8% of live births)
than developed countries (0.4%)*. The precise etiology
of PE sfil needs to be investigated. Abnormal
placentation, maternal immune response, genetic
predisposition, and maternal vascular disease are
some of the important factors that might contribute to
PE>S. Eclampsia, premature labor, and unintentional
hemorrhage are acute consequences of PEZ. PEhas a
significant impact on neonatal outcomes while
different implications include low Apgar score, IUGR,
low birth weight (LBW), intrauterine death ( IUD),
neonatal respiratory distress syndrome (RDS), and
increased need for neonatal intensive care unit
admission®?.

Babies born to mothers having PE are more at risk of
developing hematological abnormalities that can
further exacerbate the existing morbidity'°. Maternal
PE can also cause thrombocytopenia in neonates,
which is labeled when the platelet count falls below
150,000/ul". Sivakumar et al reported that 22% of
preeclamptic mothers gave birth to infants who had
thrombocytopenia. The literature  describes
neutropenia (ANC<500) as another common
complication that develops in neonates with a 50%
occurrence rate'®. A study found neutropenia,
leukopenia, and anemia to be present among 37%,
39%, and 28% of newborns to pre-eclamptic
mothers respectively'.

Neonates born to PE mothers may present with huge
variations in hematological changes. Not much
local literature exists regarding details about the
spectrum of hematological abnormalities among
newborns of pre-eclamptic mothers. The findings of
this study were thought to help us estimate the
existing problems of hematological abnormalities
among newborns of PE mothers that can further
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help us in improving the healthcare and outcome of
these neonates. This study evaluated the
hematological abnormalities at birth in neonates
born to preeclamptic mothers.

METHODS

This descriptive cross-sectional study was conducted
at the Department of Pediatric Medicine, Sohail Trust
Hospital, Karachi, Pakistan, from January to July 2023.
The sample size of 122 was determined using the WHO
sample size calculator, considering a 95% confidence
level and an 8% margin of eror based on an
estimated frequency of neonatal leukopenia in infants
born to mothers with PE'. Additionally, the study
received prior approval from the Ethical Review
Committee with protocol number 000239/22.

Inclusion criteria encompassed term and preterm
neonates of any gender, within 24 hours of birth,
delivered by mothers diagnosed with
pre-eclampsia. Both primigravida and mulfigravida
mothers were included, while neonates born to
mothers with certain specified conditions were
excluded, such as Rh incompatibility, diabetes
mellitus, and other medical ilinesses, or those who
received drugs like aspirin or who had multiple
pregnancies. Informed written consent was
obtained from the parents or guardians of the
neonates after a comprehensive briefing about the
study's purpose.

Data on neonatal demographics (age and birth
weight), gestational age, and maternal parity were
meticulously recorded. Umbilical venous blood
samples were collected from the neonates
immediately after delivery, and these samples were
analyzed for hematological abnormalities, including
thrombocytopenia, leukopenia, and neutropenia.

Statistical analysis employed SPSS version 26.0,
presenting qualitative variables as frequencies and
percentages, and quantitative variables as means
with standard deviations. To assess the influence of
various factors on hematological outcomes,
chi-square tests were applied, with a significance
threshold set at p < 0.05.

RESULTS

In this study, data from 122 neonates born to
mothers diagnosed with pre-eclampsia with a mean
age of 8.14+6.49 hours ranging between 2 to 24
hours. The mean gestational age was 38.87+3.15
weeks. There were 68 (55.7%) neonates who were
male. Birth weight was less than 2500 grams in 45
(36.9%) newborns (Table 1).
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Table 1: Baseline Characteristics of the Neonates Born to Preeclamptic Mothers.

Characteristics n (%)
Age (hours)
<12 hours >12 hours
55 (45.1%) 67 (54.9%)
Gestational age (weeks)
<37 weeks >37 weeks
31 (25.4%) 91 (74.6%)
Gender
Male Female
68 (55.7%) 54 (44.3%)
Parity
<4 >4
50 (41%) 72 (59%)
Birth weight (grams)
<2500 >2500
45 (36.9%) 77 (53.1%)

Thrombocytopenia, leukopenia, and neutropenia (18.9%) neonates respectively (figure-1).
were identified in 32 (26.2%), 25 (20.5%), and 23
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Figure 1: Frequency of Hematological Abnormalities among Neonates of Pre-eclamptic Mothers (n=122).

Stratification of study variables concerning throm- had having significant association with leukopenia.
bocytopenia showed that no stafistically significant Stratification of neutropenia concerning study
associations (p>0.05) were found. Stratification of variables noted that LBW was associated with
leukopenia concerning study variables revealed neutropenia (p<0.0001) as shown in Table 2.

that gestational age (p=0.0036) and LBW (p=0.0072)
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Table 2: Stratification of thrombocytopenia concerning study variables (n=122).

Age (hours) Gestational age Gender Parity Birth weight
Characteristics (weeks) (grams)
<12 212 <37 237 Male Female <4 24 <2500 22500
Thrombocytopenia
Yes (n=32) 12 20 10 22 21 11 11 21 12 20
(37.5%) (62.5%) | (31.2%) | (68.8%) | (65.6%) | (34.4%) | (34.4%) | (65.6%) | (37.5%) | (62.5%)
No (n=90) 43 47 21 69 47 43 39 51 33 57
(47.8%) (52.2%) | (23.3%) | (76.7%) | (52.2%) | (47.8%) | (43.3%) | (56.7%) | (36.7%) | (63.3%)
p-value 0.316 0.377 0.189 0.376 0.933
Leukopenia
Yes (n=25) 13 12 12 13 18 7 9 16 15 10
(52.0%) (48.0%) | (48.0%) | (52.0%) | (72.0%) | (28.0%) | (36.0%) | (64.0%) | (60.0%) | (40.0%)
No (n=97) 42 55 19 78 50 47 41 56 30 67
(43.3%) (56.7%) | (19.6%) | (80.4%) | (51.5%) | (48.5%) | (42.3%) | (57.7%) | (30.9%) | (69.1%)
p-value 0.436 0.004 0.066 0.569 0.007
Neutropenia
Yes (n=23) 8 (34.8%) | 15 6 17 15 8 12 11 17 6
(65.2%) | (26.1%) | (73.9%) | (65.2%) | (34.8%) | (52.2%) | (47.8%) | (73.9%) | (26.1%)
No (n=99) 47 52 25 74 53 46 38 61 28 71
(47.5%) (52.5%) | (25.3%) | (74.7%) | (53.5%) | (46.5%) | (38.4%) | (61.6%) | (28.3%) | (71.7%)
p-value 0.270 0.934 0.309 0.225 <0.001

*p-value <0.05 is considered significant.

DISCUSSION

This research revealed the frequencies for thrombo-
cytopenia, leukopenia, and neutropenia as 26.2%
(25). 20.5% (25), and 18.9% (23) respectively. In a
study from Qatar analyzing newborns of pre-ec-
lamptic females, 13% of the newborns developed
neonatal thrombocytopenia, which is lower than
what we found in this study (26.2%)'>. Our findings
are closer to what Kiran et al found from India
(22%)'¢. Harms et al noted the frequency of throm-
bocytopenia among newborns of pre-eclamptic
mothers as 33% which is higher than what we
found!’. Relatively higher proportions of thrombocy-
topenia have been found by Eltink et al (34%), and
Bhat et al (36%)'8'7. The variations observed in these
outcomes may be linked to several factors. One
contributing factor could be the efforts made in the
field of obstetrics fo enhance the assessment and
monitoring of women with a history of PE. Additional-
ly, the economic and social status of diverse popu-
lations may also play a role in these differences.
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The frequency of leukopenia was 20.5% in the
present study. Bayoumi et al found the frequency of
leukopenia among newborns of pre-eclamptic
mothers as 11%. Our findings are very similar to what
was noted by Harms et al (21%)". In a prospective
case-conftrol study, preeclamptic mothers'
neonates were studied with an equal number of
patients in both groups. In newborns of preeclamp-
tic mothers, there was substantial increase in means
of hemoglobin (17.6£1.17 vs. 14.6x0.65 g/dl,
p<0.001), red blood cell count (4.96+0.32 vs.
4.56+0.22 x 10¢/mm?3, p<0.001), mean corpuscular
volume (108.9+4.7 vs. 104.76+1.93 fl, p<0.001), and
reficulocyte count (10.75%2.52 vs. 2.04+0.87 %,
p<0.001). Moreover, total leucocyte count
(89894818 vs. 15382+992 per mm?, p<0.001), mean
neutrophil count (45.9+2.12 vs. 52.2+1.72, p<0.001),
absolute  neutfrophil  count  (4723.15£255  vs.
9233+630, p<0.001), lymphocyte count (43.03+2.29
vs. 4491225 %, p<0.001), and platelet count
(94.2£10.3 vs. 202.6£31.05 x103/mm?3, p<0.001)
showed significantly declined values®. Another
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Nigerian study included 200 neonates, with 100
belonging to mothers with pregnancy-related
hypertensive disorders and 100 belonging to normo-
tensive mothers. A comparison showed that the
neonates of normotensive moms had considerably
lower mean hematocrit and higher neutrophil and
platelet counts compared to the neonates of hyper-
tensive mothers. The neonates of hypertensive
mothers had polycythemia, neutropenia, and
thrombocytopenia of 8%, 15%, and 38%, respective-
ly, whereas the respective findings for the neonates
of normotensive mothers were 0%, 2%, and 8%,
showing a significant variance between the group
findings?'. These findings established that the
frequency of hematological abnormalities among
newborns of pre-eclamptic mothers is significantly
high when compared to controls. Although
newborns of hypertensive mothers show significant
changes in their hematological profiles, these were
not significantly related to rising neonatal morbidity
as has been found by some researchers?.

PEis a maternal disease that affects the placenta and
is linked to problems for the developing fetus®?, The
hematological profiles of babies born to preeclamptic
mothers showed high abnormal proportions. Hemato-
logic follow-ups can be done on these babies for
monitoring and timely identification of the develop-
ment of related abnormalities?>. A relatively small
sample size along with a single study centfer were
some of the limitations of this study. We did not have
any control groups so further local studies are needed
to verify the findings of this study.

CONCLUSION

The frequency of thrombocytopenia, leucopenia,
and neutropenia was found to be high in newborns of
pre-eclamptic mothers. Early hematological screen-
ing of the newborns of pre-eclamptic mothers like
complete blood count and peripheral smear exam-
inations may help in the early diagnosis of hematologi-
cal complications in these babies. There is a need for
further research to vdadlidate these findings and
improve neonatal healthcare outcomes.
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