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Abstract

Preeclampsia is a serious disease, is one of a potentially fatal com-plication of
pregnancy, it can lead to eclampsia and may result in maternal and neonatal
mortality and morbidity.This is a case control study conducted at hematology lab in
Omdurman maternity hospital and central lab in Ibrahim malik teaching Hospital,
Khartoum Sudan. The study aimed to estimate the hematological parameters
among neonate of Sudanese women with pre eclampsia/eclampsia . Fifty neonate
of women with pre eclampsia/eclampsia utilized as a cases and fifty neonate
of apparently health women were used as a control. Three ml of cord blood
samples were collected from each subject in EDTA for analysis.When compared
the results between case and control groups reveled that; there was a significant
decrease in WBCs (p.value 0.000), significant increase in relative lymphocytes
(p.value 0.000), significant decrease in absolute lymphocytes count
(p-value0.002), significant decrease in relative neutrophils count (p.value 0.000)
and insignifi-cant decrease in absolute neutrophils count (p.value0.111).significant
decrease in RBCs and HGB (p.value0.002 ), in significant decrease HCT%
(p.value 0.1750, significant increase in MCV and RDW-SD (p.value 0.029), in
addition to that there was insignificant decrease in RDW-CV(p.value 0.444),
significant decrease in MCH (p.value0.110) but there was significant decrease in
MCHC (p.value0.017).there was a significant decrease in platelets count(p.value
0.000) , also there was a significant increase in platelets distribution width PDW
(p-value 0.001). There was clearly variation between neonate of preeclampsic
mothers and neonate of eclampsic mothers , the result showed; sig-nificant
decrease in WBCs /RBCs/HGB/ and HCT% of neonate of preeclampsic
mothers compared with neonate of eclampsic mothers with (p.value 0.000) for
WBCs, (p.value 0.010) for RBCs, (p.value 0.003) for HGB and ( p.value
0.0150 for HCT%), while there was in significant decrease in platelets count of
neonate of preeclampsic mothers when compared with neonate of eclampsic
mothers (p.value 0.104), also there was significant increase in MCV/MPV and RDW-
SD (p.value 0.00100, (p.value 0.000), (p.value 0.00 ) respectively. There was
significant direct correlation ( positive correlation ) between age and relative
lymphocytes/ absolute lymphocytes with (p.value 0.030) ( p.value 0.010), and there
was significant inverse correlation ( negative correlation ) between age and MXD /
relative neutrophils with (p.value 0.000, p.value 0.030), also there was there was
significant inverse correlation ( negative correlation ) between age and MCV /
MCH / RDW-SD and MPV with (p.value 0.002, p.value 0.001, p.value 0.005 and
p-value0.000) respectively.

Keyword:Preeclampsic, eclampsic, neonate, WBCs,RBCs,HCT,MCV,MCH and
platelets.
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1 | INTRODUCTION

cation of pregnancy identified by an increase

in blood pressure (>140/90 mmHg) and pro-
teinuria (>300 mg/24 hrs), usually accompanied by
edema. Symptoms of PE begin after 20 weeks of ges-
tation, If remains untreated , it can lead to eclampsia
, it 1s affect 2-10% of pregnancies worldwide, and
claims the lives of over 75,000 mothers and 500,000
newborns yearly . No therapeutic agents have been
progressed to prevent or cure PE, because of the
absence of a complete understanding of the patho-
genesis of this disease. PE has long been considered
as a “disease of theories”, and the path physiology of
PE continues to be the subject of argument. (1)

P reeclampsia (PE) is a certainly fatal compli-

The cytotoxic environment present in PE affects the
development of fetal cell lineages neutropenia is
observed in 50% of neonates and is correlated with
mortality, this disruption alters the immune system
response into a pro inflammatory profile and can
be correlated to neonatal necrotizing enterocolitis.
An antiangiogenic environment is also part of the
preeclampsia presentation and can be responsible for
the enhancement of bronchopulmonary dysplasia (2)
. Infants exposed to preeclampsia had remarkably
higher systolic (SBP), diastolic (DBP) , and mean
blood pressure (mbp) on the subsequent days up to
the fourth postnatal week (3) Background events in
pregnancy play an essential role in predisposing the
newborn to the risk of developing congenital heart
disease CHD (4)

Preeclampsia/eclampsia has remained a significant
public health problem inSudan. The effect of
preeclampsia on neonate/infant hematological
parameters is still controversial, also there is no
publisheddata inSudan regarding this topic. This
study is designed to determine the effect of ma-
ternalpreeclampsia/ eclampsia in the hematological
parameters of theirfetus.

2 | MATERIALS AND METHODS

This is a case-control descriptive studyin
neonate of Sudanese women,withpre eclamp-
sia/eclampsiaconducted at Omdurman maternity

hospital, Khartoum,Sudan, during the period Febru-
ary 2021 to may2021.neonate of preSudanesewomen
withpre eclampsia/eclampsia were used as a cases(
17-45 years ) and apparently healthy neonate from
health womenNeonate of 17-45 years Sudanesewere
used as a control.

women that suffering from other complication like
diabetes , or have other confounding factors like
smoker women were excluded from the control , as
well as the women withpre eclampsia /eclampsiaand
t other medical complication like diabetes were ex-
cluded from the cases.

The samples were collected from the vein cord
blood after delivery by nursing staff or registrar or
other medical person on operation staffin EDTA
anticoagulant container for hematological parame-
ters analysis .Data collectedby used; secondary data
collection from mothers file used data sheet, results
of vein cord blood analysis byautomated cell an-
alyzer counter sysmex KX-21las laboratory result.
SPSS13.0 statistical software (SPSS Inc., USA) was
used for statistical analysis. The study approved by
the ethical committee of the National University ,
also approved by ministry of health and then the
study finally approved by research department of
Omdurman maternity hospital.

3 | RESULTS

In the present study 50neonate of mothers with pre
eclampsia/eclampsia were included as case group. In
addition, 50 neonates of apparently healthy women
were selected as control group, for both the women
age between (17-45years) (Table 1).This result re-
vealed that is in significant association between age
of mother and neonate of case and control neither
positive ( direct ) nor negative ( inverse ) (mean 27.4
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supplementary material, which is available to autho-
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TABLE 1: Frequency of age group in case and control

Variable N
Case 50 18 39
Control 50 19 39

Minimum Maximum Mean

Std. Deviation
274 +6.1 27.4
29.5+£5.3 295

+ 6.1 ,9.545.3 respectively) ( p.value0.062) ( table
2)

3.1 | White blood cell result

When compared the WBCs between case and control
groups; there was a significant decrease in WBCs (
mean9.143.7, 14+£5.6respectively) (p.value 0.000).

For the differential result when compared between
case and control our result showed that; there was
significant increase in relative lymphocytes ( mean
52.9+8.5 % , 43.3£5.6 % ) (p.value 0.000), sig-
nificant decrease in absolute lymphocytes count(
mean 4.8+2.1, 6.3+2.7 ) (p.value0.002), significant
decrease in relative neutrophils count (mean 38.9
+8.9 %, 47.1£7.8 % ) (p.value 0.000) and insignifi-
cant decrease in absolute neutrophils count ( mean
4.5+0., 6.1£1.5 ) (p.value0.111) (tables 3,4,and

S)(fig 1)

3.2 | Red blood cell and indices

The result revealed significant decrease in RBCs
and HGB When compared between case and
control (3.740.8, 4.2+0.4) (p.value0.002 ) and
(13.0+£2.7, 13.941.3) 9p.value 0.044 ) respectively.
Also showed in significant decrease HCT% (
40.2+£8.0, 41.944.5 ) (p.value 0.1750, significant
increase in MCV and RDW-SD ( 110.9+4.6 /
99.1+4.6 (p.value 0.000) (67.9£6.8, 63.8£11.5)
(p.value 0.029) respectively. in addition to that
there was insignificant decrease in RDW-CV (
16.942.0, 17.5+5.2) (p.value 0.444).There was in
significant decrease in MCH (34.7+2.3, 34.0+£1.8)
(p-value0.110) but there was significant decrease in
MCHC (32.0£1.5, 32.7+1.3) (p.value0.017).(table
6) (fig 2, 3, and 4)

3.3 | Platelet

there was a significant decrease in platelets coun-
twhen compered between the case group and control
group ( 84.0+61.9, 276.94+74.3) (p.value 0.000) ,
also there was a significant increase in platelets
distribution width PDW ( 19.2+11.9/ 12.943.8 )
(p.value 0.001).( table 7) (fig 5,6 )

Additionally our result showed clearly variation be-
tween neonates of mothers with pre eclampsia and
neonates of mothers with eclampsia , the result
showed there was significant decrease in WBCs
/RBCs/HGB/ and HCT% of neonate of mothers with
pre eclampsia compared with neonate of mothers
with eclampsia (p.value 0.000) for WBCs, (p.value
0.010) for RBCs, (p.value 0.003) for HGB and (
p.value 0.0150 for HCT%), while there was in sig-
nificant decrease in platelets count of neonate of pree
mothers with pre eclampsiawhen compared with
neonate of mothers with eclampsia (p.value 0.104 ),
also there was significant increase in MCV/MPV and
RDW-SD (p.value 0.00100, (p.value 0.000), (p.value
0.00 ) respectively. (tables 8,9,10,11 and 12)

Finally our result reveled that; there was significant
direct correlation ( positive correlation ) between
age and relative lymphocytes/ absolute lymphocytes
with (p.value 0.030) ( p.value 0.010) respectively,
and there was significant inverse correlation ( neg-
ative correlation ) between age and MXD / relative
neutrophils with (p.value 0.000, p.value 0.030), also
there was There was significant inverse correlation (
negative correlation ) between age and MCV / MCH
/ RDW-SD and MPV with (p.value 0.002, p.value
0.001, p.value 0.005 and p.value0.000) respectively.
(tables 13,14 and 15) (fig7,8,9,10,11,12,13 and 14)

Tabl (14): Correlations between age, Red Blood
Cells count and indices
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TABLE 2: Table (2) Comparison of mothers' age between case and control

Variables Study population
Mean £SD  P.value

Case (n=50) Control (n=50)
Age (years) 27.4t6.1 29.5+5.3

N Minimum Maximum Mean

0.062

TABLE 3: Descriptive Statisticsof variables in case group

Std. Deviation

Age (years) 50 18 39 27.4 6.1
White Blood Cells

WBCs (x10%/1) 50 3.3 16.3 9.1 3.7
Lymphocytes (%) 50 33.0 70.0 529 8.5
MXD (%) 50 0.4 10.3 7.1 1.8
Neutrophils (%) 50 8.1 57.8 389 8.9
Lymphocytes (x10%/1) 50 2.3 8.2 4.8 2.1
MXD (x10°/1) 50 0.2 1.1 0.7 0.2
Neutrophils (x 107/ 50 0.8 48.4 4.5 0.9
Red Blood Cells

RBCs (x10'2/l) 50 1.6 5.0 3.7 0.8
HGB (g/dl) 50 6.0 18.2 13.0 2.7
Hct (%) 50 18.5 53.3 40.2 8.0
MCV (fl) 50 102.0 120.0 1109 4.6
MCH (pg) 50 30.0 38.0 347 23
MCHC (%) 50 29.0 34.6 320 15
RDW-SD 50 59.3 82.1 67.9 6.8
RDW-CV 50 13.0 21.1 169 2.0
Platelets

Platelets (x10%/l) 50 16.0 260.0 84.0 61.9
PDW (%) 50 10.5 81.1 19.2 119
MPV (f1) 50 6.9 12.0 9.142 1.2

4 | DISCUSSION:

This study was carried out to estimate the hematolog-
ical parameters among neonate of Sudanese women
with pre eclampsia/eclampsia in Khartoum statedur-
ing the period of February to may 2021.0ne hundred
(100) EDTA vein cord blood sample collected from
the cases (mothers with pre eclampsia/eclampsia )
and from the control ( Healthy mothers ) ; so fifty
(50) were neonate of Sudanese women with pre
eclampsia and eclampsia whereas fifty (50) were
neonate of apparently health women .

Our results contribute a clearer understanding of
effect of preeclampsia/eclampsia on hematological
parameters of neonate.

There was new insightrevealed by this study clearly
showed in insignificant association between age of
mother and neonate of case and control neither pos-
itive (direct) nor negative (inverse). When compared
the WBCs between cases and controls groups; there
was a highly significant decrease in WBCs of cases
our results supports Mosayebi Z et al study which
was done in Iran reported that ; Leucopenia was
found in 28.5% of the babies in the study, which
was more common in babies of gestational age of
32-37weeks (5) . Harms K et al study in Germany
demonstrated leucopenia in 21% of the affected in-
fants (6)

Our study indicated that there was a highly signifi-
cant increase in relative lymphocytes count of cases
( neonate ofmothers with pre eclampsia/eclampsia) ,
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TABLE 4: Descriptive Statistics of variables in control group

N Minimum Maximum Mean

Std. Deviation

Age (years) 50 19 39 295 53
White Blood Cells

WBCs (x10%/1) 50 7.1 27.7 140 56
Lymphocytes (%) 50 31.5 54.8 43.3 5.6
MXD (%) 50 1.1 18.2 8.4 4.6
Neutrophils (%) 50 5.7 57.2 47.1 7.8
Lymphocytes (x10%/) 50 3.2 11.7 6.3 2.7
MXD (x10°/1) 50 0.2 2.6 1.1 0.6
Neutrophils (x10%/I) 50 4.7 10.4 6.1 1.5
Red Blood Cells

RBCs (x 10'2/1) 50 3.3 4.9 4.2 0.4
HGB (g/dl) 50 12.2 16.1 139 13
Hct (%) 50 35.7 48.7 419 45
MCV (fl) 50 92.0 109.0 99.1 4.6
MCH (pg) 50 29.9 36.2 340 1.8
MCHC (%) 50 30.7 35.5 32.7 1.3
RDW-SD 50 474 88.4 63.8 11.5
RDW-CV 50 11.7 49.1 17.5 5.2
Platelets

Platelets (x10°/1) 50 100.0 370.0 276.9 74.3
PDW (%) 50 9.4 20.1 12.9 3.8
MPV (fl) 50 8.1 11.0 9.2 0.6

TABLE 5: Comparison of White Blood Cells count and deferential between case and control

Study population Mean SD

Variables Case (n=50) Control(n=50) P. Value
WBCs (x 10%/1) 9.1+3.7 14.0+ 5.6 0.000
Lymphocytes (%) 52.9 4+ 8.5 433+ 5.6 0.000
MXD (%) 7.1+18 8.4+ 4.6 0.076
Neutrophils (%) 38.9+8.9 471 +7.8 0.000
Lymphocytes(x10%/1) 4.8 +2.1 6.3+2.7 0.002
MXD (x 10%/1) 0.7 +0.2 1.1+ 0.6 0.000
Neutrophils (x 107/l 46+0.9 6.1+1.5 0.111

in contrast there was significant decrease in absolute
lymphocytes count with , This finding agree with-
KalavakuruMouna et al which was done in India re-
ported ; Lymphocyte count was reduced with 43.03%
and p<0.001 (7).

In this study there was significant decrease in relative
neutrophils count and insignificant decrease in abso-
lute neutrophils count in cases (Neonate of mothers
withpre eclampsia/eclampsia) , Our result disagree

with the result of Sivakumar et al which done in
Belgium reported ; insignificant change in neutrophil
count , while KalavakuruMouna et al which done
in India said ; neutropenia caused decrease in ab-
solute neutrophil count and was statistically signif-
icant (7).Bolat A et al. reportedin the study done in
turkeythat; the total count of lymphocyte, eosinophil,
monocyte, andneutrophil was significantly lower in
babies of women withpreeclampsia in comparison to
babies born to healthy normotensivewomen (8)
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TABLE 6: Comparison of Red Blood Cells count and indices between case and control
Study population Mean SD

Variables

Case (n=50) Control (n=50) P.value
RBCs (x10'2/l) 3.7 +0.8 42+04 0.002
HGB (g/dl) 13.0 £ 2.7 139+1.3 0.044
Hct (%) 40.2 £ 8.0 419+ 4.5 0.175
MCV (f1) 1109 +4.6 99.1+4.6 0.000
MCH (pg) 347+ 2.3 340+ 1.8 0.110
MCHC (%) 32.0+ 1.5 32.7+1.3 0.017
RDW-SD 67.9 + 6.8 63.8 £11.5 0.029
RDW-CV 169+ 2.0 17.5+5.2 0.444

Red Blood Cells count and hemoglobin

RECs (x1012/1)

HGE (g/dh

mCase mContro

Chart 3: red cell count and hemoglobin

TABLE 7: Comparison of Plateletscount and indices between case and control

Variables Study population Mean £ SD

Case (n=50)  Control (n=50) P. Value
Platelets (><109/|) 84.0+61.9 27694743 0.000
PDW (%) 19.2 +£119 129+3.8 0.001
MPV (fl) 9.1+1.2 9.2 +0.6 0.701

As mentioned in study that was done in Iran by
Mosayebi Z, Nariman S Preeclampsia is a common
known risk factor for neonatal neutropenia with the
incidence of 50% and is the cause for neonatal sepsis
mainly in premature newborns (5) . It is a tran-
sient hematologic alteration which lasts for days and
weeks. Koenig TN and Christensen RD study which

done in USA stated that neutropenia and leucope-
nia was caused by decrease in Granulocyte Colony
Stimulating Factor (G-CSF) which is an important
haematopoietic growth factor for granulocyte differ-
entiation and proliferation. Neutropenia associated
with maternal preeclampsia is also associated with
uteroplacental insufficiency which inhibits foetal
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TABLE 8: Comparison of White Blood Cells count and deferential between Pre-eclampsia and Eclampsia
Case group Mean + SD

Variables Pre-eclampsia (n=28) Eclampsia (n=22) P. value
WBCs (x10%/1) 73421 11.4 +3.9 0.000
Lymphocytes (%) 52.2 +£9.8 53.8 £ 6.6 0.521
MXD (%) 7.8 +1.7 6.44+1.5 0.004
Neutrophils (%) 39.8£9.3 37.9 £ 8.7 0.485
Lymphocytes (x10%/1) 3.7+ 1.1 6.2+21 0.000
MXD (x10°/1) 0.6 +0.2 0.7+0.2 0.153
Neutrophils (x 107/l 3.1+1.2 6.5+ 9.5 0.067

TABLE 9: Comparison of Red Blood Cells count and indices between Pre-eclampsia and Eclampsia
Case group Mean =+ SD

Variables Pre-eclampsia (n=28) Eclampsia (n=22) P. value
RBCs (x10'2/I) 3.5+0.9 4.1+0.6 0.010
HGB (g/dl) 12.1+£2.9 142+ 1.8 0.003
Hct (%) 37.8+9.2 432 +5.1 0.015
MCV (f1) 112.6 + 3.9 108.6 4 4.5 0.001
MCH (pg) 35.4+2.2 33.8+2.1 0.018
MCHC (%) 321+1.5 319+ 1.6 0.727
RDW-SD 71.7 £6.3 63.2 +3.8 0.000
RDW-CV 17.3+2.4 16.5 + 1.3 0.163

TABLE 10: Comparison of Plateletscount and indices between Pre-eclampsia and Eclampsia

Variables Case group Mean =+ SD

Pre-eclampsia (n=28) Eclampsia (n=22) fkalie
Platelets (><109/|) 96.7 £ 71.4 67.9 +43.8 0.104
PDW (%) 21.3 £+ 155 16.6 = 2.8 0.162
MPV (f1) 9.7+ 0.9 84+1.0 0.000

TABLE 11: Comparisonsof White Blood Cells count and deferential among study group

Variable Group (I) Group (II) Mean (I) Mean (II) P. value

WBCs (x109/1) Control Pre-eclampsia 14.0 + 5.6 7.3+2.1 0.000
Eclampsia 114+39 0.025

Lymphocytes (%) Control Pre-eclampsia 43.3 = 5.6 522+9.8 0.000
Eclampsia 53.8 £ 6.6 0.000

MXD (%) Control Pre-eclampsia 8.4 + 4.6 7.8+1.7 0.440
Eclampsia 6.4+1.5 0.024

Neutrophils (%) Control 39.8+9.3 0.000

Eclampsia

Pre-eclampsia 47.1 + 7.8
379 +8.7 0.000

Lymphocytes (x109/1) Control Pre-eclampsia 6.3 £ 2.7 3.7+1.1 0.000
Eclampsia 62+21 0.835
MXD (x109/1) Control Pre-eclampsia 1.1 + 0.6 0.6 +0.2 0.000
Eclampsia 0.7£0.2 0.001
Neutrophils (x109/1) Control Pre-eclampsia 6.1 + 1.5 3.1+1.2 0.007
Eclampsia 6.5+9.5 0.748
JMCRR 04 (08), 972—989 (2021) MANUSCRIPT CENTRAL 978
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TABLE 12: Comparison of Red Blood Cells count and indices among study group

Variable Group (I) Group (II) Mean (I) Mean (II) P. value

RBCs (x1012/1) Control Pre-eclampsia 4.2 + 0.4 35+09 0.000
Eclampsia 41+0.6 0.625

HGB (g/dl)  Control Pre-eclampsia 13.9 + 1.3 12.1+2.9 0.000
Eclampsia 142 +1.8 0.447

Hct (%) Control Pre-eclampsia 41.9 + 4.5 37.8+9.2 0.006
Eclampsia 432 +5.1 0.425

MCV (1) Control Pre-eclampsia 99.1 + 4.6 112.6 £3.9  0.000
Eclampsia 108.6 +4.5  0.000

MCH (pg) Control Pre-eclampsia 34.0 + 1.8 354+22 0.006
Eclampsia 33.8+2.1 0.718

MCHC (%) Control Pre-eclampsia 32.7 + 1.3 32115 0.069
Eclampsia 319+ 1.6 0.036

RDW-SD Control Pre-eclampsia 63.8 £ 11.4  71.7 £6.3 0.000
Eclampsia 63.2+38 0.793

RDW-CV Control Pre-eclampsia 17.5 £ 5.2 17.3+2.4 0.787
Eclampsia 16.5+1.3 0.299

TABLE 13: Comparison of Plateletscount and indicesamong study group

Variable Group (I) Group (II) Mean (I) Mean (II) P. value

Platelets (x109/1) Control Pre-eclampsia 276.9 £ 74.3 96.7 £71.4  0.000
Eclampsia 67.9+43.8  0.000

PDW (%) Control Pre-eclampsia 12.9 + 3.8 21.3+155  0.000
Eclampsia 16.6 +2.8 0.103

MPV (f]) Control Pre-eclampsia 9.2 + 0.6 9.7+0.9 0.011
Eclampsia 84+1.0 0.000

TABLE 14: Correlations between age, White Blood Cells count and deferential

WBC¢ Lympho- MXD  Neu- Lymphocytes MXD Neutrophils
cytes (%) trophils (x10°/1) (x10%/1)  (x10%/I
(%) (%)
Pearson 215 .307* - -.308" .361* -.049 .090
Age Correlation 478*
P. value .135 .030 .000 .030 .010 734 .536
N 50 50 50 50 50 50 50
TABLE 15:
RBCs HGB Hc¢t MCV MCH MCHC RDW-SD RDW-CV
Age (years)  Pearson Correlation .259 .189 .195 -.425* -.452* -188 -.388% .072
P. value 069 189 .174 .002 .001 .192 .005 .617
N 50 50 50 50 50 50 50 50
MANUSCRIPT CENTRAL JMCRR 04 (08), 972—-989 (2021) 979
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Chart 4: red blood cell indices in case and control
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Chart 5: platelet count in case and control

TABLE 16: Correlations between age, Plateletscount and indices

Platelets PDW MPV
Age (years)  Pearson Correlation .133  -.139 -.554*
P. value 358 334 .000
N 50 50 50
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Chart 6: platelet indices in case and control

bone marrow production of the myeloid lineage (8, 9)

On the other hand our study revealed significant de-
crease in RBCs and HGB of neonate ,here our results
contradict the claims of Other study done in India
that was showed ; RBC, reticulocyte count , reticulo-
cyte production Index (RPI) were found to be higher
in neonatal cord blood from preeclamptic females
than those from normal pregnancies , hemoglobin
and hematocrit were found to be lower in neonatal
cord blood from preeclamptic pregnancies (10) ,
and also our result disagree with the study done in
Argentina by Kurlat I et al., the risk of polycythemia
in babies born to hypertensive mothers compared to
general population was 12.6 fold and was proven that
maternal hypertension constitutes a significant risk
for polycythemia independent of foetal growth (11)

There is a hypothesis which has been proposed for
increased number of nucleated RBC’s in preeclamp-
sia. It states that the cytotrophoblasts are unable to
differentiate correctly and this leads to failure of in-
vasion of cytotrophoblasts and its arterioles into the
uterus. This relatively leads to hypoxic environment
in the placenta which results in increased production
of erythropoietin which in turn leads to stimulation
of erythropoiesis and thereby increased number of
nucleated RBC. Therefore, increased count of nRBC

is considered as a marker of hypoxia (12) .

On the other part of variables in this study there
was insignificant decrease HCT %, significant in-
crease in MCV and RDW-SD, insignificant decrease
in RDW-CV, insignificant decrease in MCH and
significant decrease in MCHC of neonate respec-
tively. One of the studies done in India reveled that;
hemoglobin and hematocrit were found to be lower
in neonatal cord blood from preeclamptic pregnan-
cies (10)

Study that was done in finland by Saarinen UM
and Siimes MA reported; As hemoglobin increases
hematocrit also increases. Also said there was in-
creased in MCV and this increase may be due to
increase in the size of RBCs in preterm babies (13)
. There was insignificant difference found in MCH
and MCHC which was comparable to Sivakumar S
et al., Bolat A et al., and Prakash PL et al., (7, 8) .

This analysis supports the theory of HELLP syn-
drome by showing there was highly significant de-
crease in platelets countofneonate , which is agree
with Mohammad etal reported that ; there was a pos-
itive association between preeclampsia and neonatal
thrombocytopenia in the Qatari population. Also our
result showed significant increase in platelets distri-
bution width PDW ofneonate respectively.
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FIGURE 1: Correlations between age and relative lymphocytes

KalavakuruMouna et al study which done in India
said ; the most significant feature found in our study
was the presence of thrombocytopenia in the babies
born to preeclamptic mothers and it was 94,250/mm3
when compared to babies of normotensive moth-
ers having mean platelet count of 2 lakh/mm3
with p<0.001(18). In newborns born to preeclamp-
tic mothers, the incidence of thrombocytopenia was
found to be higher compared to the newborns of
normotensive mothers. The underlying pathophysio-
logic mechanism for thrombocytopenia is not clear
but there are studies which states that pathology
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 vessels in the placenta of preeclamptic
mothers leading to thrombocytopenia (14) .

Because it was not cohort study It is beyond the
scope of this study to follow up the effect of med-
ication that use to manage or to avoid eclampsia
on hematological parameters of the neonate but for
Addition to above results our results contradict the
claims of other study that was done in turkey showed
there was no statistically significant difference be-
tween neonate of preeclamptic/severe preeclamptic
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/eclamptic (15)

Our study demonstrates clearly variation between
neonate of mothers with pre eclampsiaand neonate
of mothers with eclampsia , the result showed there
was significant decrease in WBCs /RBCs/HGB/ and
HCT% of neonate of mothers with pre eclampsi-
acompared with neonate of mothers with eclamp-
sia, Furthermore there was insignificant decrease
in platelets count of neonate of mothers with pre
eclampsiacompared with neonate of mothers with
eclampsia, also result showed additional variation
between neonate of mothers with pre eclampsiaand
neonate of e mothers with eclampsia in MCV/MPV
and RDW-SD , the result showed there was sig-

nificant increase in MCV/MPV and RDW-SD of
neonate of mothers with pre eclampsiacompared
with neonate of mothers with eclampsia.

Finally we found that as you can observe in correla-
tion found as X and Y axis in chapter three there was
significant direct correlation ( positive correlation
) between age of mother and relative lymphocytes/
absolute lymphocytes , and there was significant
inverse correlation ( negative correlation ) between
age of mother and MXD / relative neutrophils. Also
there was significant inverse correlation (negative
correlation ) between age of mother and MCV /MCH
/ RDW-SD and MPV .
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5 | CONCLUSION:

For the complete blood cell count in the neonate
of Sudanese mothers with pre eclampsia/eclampsia
there was a significant decrease in WBCS , signif-
icant increase in relative lymphocytes , significant
decrease in absolute lymphocytes count , significant
decrease in relative neutrophils count , insignificant
decrease in absolute neutrophils count , significant
decrease in RBCs and HGB , insignificant decrease
in hct% , significant increase in MCV and RDW-SD
, insignificant decrease in RDW-CV, insignificant
decrease in MCH , significant decrease in platelets

count and significant increase in platelets distribu-
tion width PDW ofneonate of Sudanese mothers with

preeclampsia/eclampsia.

Also there was clearly variation in the hematological
parameters between neonate of mothers with pre
eclampsia and neonate of mothers with eclampsia.

Conflict of interest
There was no conflict of interest
Author’s contribution

All authors equally contributed to this manuscript,
included wrote, corrected and

Approved this manuscript.

JMCRR 04 (08), 972—989 (2021)

MANUSCRIPT CENTRAL 984



MUHANAD FAISAL HAROUN ET AL.

MANUSCRIPT CENTRAL

o 0
L8] O 8]
3.0 © ©
o
o
= Q
=
=)
=
=
4
— 5.0
W
[ 1]
=
o
o
L
o
£
-
-l

=
[}
1

O o o O
8 o o Q
a8 o o R SgLlinear =013
2.0
1 | | I T T
15 20 25 30 35 40

Age (years)
F. value (0.010)

FIGURE 4: Correlations between age and absolute lymphocytes

ACKNOWLEDGMENT Hartman TE, Hackett NR, Crystal RG, Witte

L, Hicklin DJ, Bohlen P, Eaton D, Lyden D,
The authors acknowledge the staff ofOmdurman ma- de Sauvage F, Rafii S. Chemokine-mediated
ternity hospital and Ibrahim malik teaching Hospi- interaction of hematopoietic progenitors with
tal,Sudan for their helpful and support. the bone marrow vascular niche is required for

thrombopoiesis. Nature Medicine2004;6(10).;.

REFERENCES 3. Christopher S ,victor C, Olukemi o ige , AtieneS

, Augustine Odili, Ayuba I, profile of congenital

1. Kedia , Komal . Placental Omics Study to Un- heart disease in infants born following exposure

derstand the Pathogenesis of Preeclampsia .2016 to preeclampsia , PLOS ONE Journal . 2020 ;
,5876.;. 15(3).:.

2. Avecilla ST, Hattori K, Heissig B, Tejada R, 4. Lina R.Marins , leonardo B , How does

Liao F, Shido K, Jin DK, Dias S, Zhang F, preeclampsia affect neonates?, The journal

MANUSCRIPT CENTRAL JMCRR 04 (08), 972—989 (2021) 985



ESTIMATION OF HEMATOLOGICAL PARAMETERS AMONG NEONATE OF SUDANESE WOMEN
WITH PRE ECLAMPSIA/ECLAMPSIA

120.0 o

115.05

—
=
= 110.0
o
=

105.07 o Q o Q

o
O o
R Sg Linear =018
100.07

15 20 25 30 35 40
Age (years)
F. value (0.002)

FIGURE 5: Correlations between age and MCV

of maternal fetal & neonate medicine. 2019 Krishnamurthy4changes in Haematological

;7(32).;.

. Mosayebi Z, Nariman S, Hosseini L, Movahe-
dian AH. Evaluation of laboratory disorders in
admitted neonates in NICU who were born to
preeclamptic mothers. Journal of comphrehen-
sive pediatrics. 2013; 4(4). ;.

. Harms K, Rath W, Herting E, Kuhn W. Maternal
hemolysis, elevated liver enzymes, low platelet
count, and neonatal outcome. Am J Perinatol.
1995;12(1).;.

. Kalavakuru  Mounal, Shilpa Manigatta
Doddagowda2, Krishnappa Junjegowda3, Latha

Parameters in Newborns Born to Preeclamptic
Mothers , Journal of Clinical and Diagnostic
Research. 2017 ,11(7).;.

. ABolat,Gursel O, Kurekcei E, Atay A, Ozcan O.

Blood parameters changes in cord blood of new-
borns of hypertensive mothers. Eur J Pediatr.
2013; (172).;.

. Koenig JM, Christensen RD. The mechanism re-

sponsible for diminished neutrophil production
in neonates delivered of women with pregnancy

JMCRR 04 (08), 972—989 (2021)

MANUSCRIPT CENTRAL 986



MUHANAD FAISAL HAROUN ET AL.

MANUSCRIPT CENTRAL

35.07

36.09

34.04

MCH (pg)

32.07

30.09

R Sqg Linear = 0.205

o

15 20 25 30 35 40
Age (years)
F. value (0.001)

FIGURE 6: Correlations between age and MCH

induced hypertension. Am J Obstet Gynecol. 13. Saarinen UM, Siimes MA. Developmental
1991;(165).;. changes in red blood cells and indices of infants
10. Farooqui S,Salam A , Anwer E , , Pooja O , aﬂ;er §xclu310n Of. fron deﬁcwncy by laborat.ory
Seema S . effect of maternal preeclampsia on criteria and continuous iron supplementation.
' precclampsia Journal of Pediatr. 1978; (92):412-16.;.
neonatal red cell parameters.Indian journal clin
anatomy physiol2018 ;5(1).;. 14. Kleckner HB, Giles HR, Corrigan JJ. The as-
11. Kurlat I, Sola A. Neonatal polycythemia in ap- s001at.10r.1 Of_ matt?rnal and negnatal trombocy-
propriately grown infants of hypertensive moth- topenia in high risk pregnancies. Am J Obstet
ers. Acta Paediatr. 1992: (81):662—64.;. Gynecol. 1977; 128:235-238.;.
12. Hebbar S, Misha M, Rai L. Significance of ma- 15. Ceyhan t ,beyan ¢, baser I, kaptan k , Giingor

ternal and cord blood nucleated red blood cell
count in pregnancies complicated by preeclamp-
sia. Journal of pregnancy 2014.;.

s , ifran a , the effect of preeclampsia on com-
plete blood count and mean platelets volume .

MANUSCRIPT CENTRAL

JMCRR 04 (08), 972—989 (2021) 987



ESTIMATION OF HEMATOLOGICAL PARAMETERS AMONG NEONATE OF SUDANESE WOMEN
WITH PRE ECLAMPSIA/ECLAMPSIA

832.07
O
) O
30.09 o o 0 o
73.0

70.0

RDW-SD

63.07

60.0

R Sg Linear =015

535.09

15 20 25 30 35 40
Age (years)
F. value (0.005)

FIGURE 7: Correlations between age and RDW-SD

National center for biotechnology information How to cite this article: M.F.H., S.E.B., Merghani

2006 ; 85(5).;. M.M., N.E.B. Estimation of hematological param-
eters among neonate of Sudanese women with pre
eclampsia/eclampsia. Journal of Medical Case Re-
ports and Reviews. 2021;972—989. https://doi.org
/10.52845/JMCRR/2021/4-8-5

JMCRR 04 (08), 972—989 (2021) MANUSCRIPT CENTRAL 988



MUHANAD FAISAL HAROUN ET AL.

MANUSCRIPT CENTRAL

12.07 o

11.09 o o

10.0

9.0+

MPV (fl)

8.0

R Sqg Linear = 0.307

6.0

T 1 T | I |
15 20 23 a0 33 40

Age (years)
F. value (0.000)

FIGURE 8: Correlations between age and MPV

MANUSCRIPT CENTRAL JMCRR 04 (08), 972—989 (2021) 989



	Introduction
	Materials and Methods
	Results
	White blood cell result
	Red blood cell and indices
	Platelet

	Discussion:
	Conclusion:



