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ABSTRACT

Background: Pre-eclampsia is a serious disorder of pregnancy with unknown ethological factors that may occur at
any stage of second or third trimester of pregnancy. The objectives of the present study were to assess changes in
complete blood counts including platelets, liver enzymes and serum uric acid in pre-eclamptic cases compared to
second-half normal pregnant and non-pregnant Sudanese women and their correlations to other biomarkers.

Methods: This was a cross-sectional, case-control study performed from December 2008 to December 2010; in
Omdurman Maternity Hospital, in concomitance with other studies in pre-eclampsia. The sample size included three
groups, 72 up pre-eclamptic cases in their recent pregnancies, 96 normal pregnant in their second half of pregnancy
and 63 non- pregnant (control) women; a total of 231 subjects. Questionnaire Interviews and clinical examination
were done for all participants. Laboratory investigations were done including complete blood picture, liver enzymes
and uric acid.

Results: The mean Hb concentration of the pre-eclamptic (11.3g/dl+1.7) was statistically significantly lower than that
of the non-pregnant (12.1¢/dl+0.2) (P=0.01) but not from that of the normal pregnant (11.4g/dl+0.1) (P=0.882) .There
was no statistical significant difference in the mean WBC count between the pre-eclamptic (7.4x103/mm3+0.3) and
non-pregnant (7.3x103/mm3+0.3) (P=0.797) and between the pre-eclamptic and normal pregnant (7.7x103/mm3+0.2)
(P=0.270). There was a considerable statistical significant decrease in the mean platelets count of the pre-eclamptic
(236.4/mm3+8.3) compared to the non-pregnant group (322.0/mm3+10.4) (P=0.0001) s well as to the normal
pregnant (275.0/mm3x8.9) (P = 0.003). In the pre-eclamptic cases, serum ALT correlated significantly with TWCC
(r=0.26, P=0.03) and serum AST (r=0.65, P=0.000). In the pre-eclamptic cases, serum AST correlated significantly
with Hb (r=0.26, P=0.03), serum ALT and serum uric acid (r=0.36, P=0.01).

Conclusions: There was a considerable statistical significant decrease in mean platelets count of the pre-eclamptic

compared to the non-pregnant group and to the normal pregnant may be explained by hemodilution; whereas further
decrease was due to pre-eclampsia. ALT and AST are strong prognostic indicators of pre-eclampsia.
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INTRODUCTION is highly variable; but generally, includes the
combination of maternal hypertension and proteinuria.

Pre-eclampsia is a diverse, multi-organ group of related
disease processes. Pre-eclampsia occurs in 5%-8% of Pre-eclampsia is described as a new onset of hypertension
pregnancies after 20 weeks of gestation. The presentation (SBP =140 mm of Hg or DBP >90mm of Hg) and
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proteinuria (>0.3g or 300mg protein in a 24-hour urine
specimen or 1+ on dipstick) after 20 weeks of gestational
age; it’s also referred to as toxaemia of pregnancy.t
Severe pre-eclampsia is associated with pitting edema,
headache, visual disturbances, and epigastric pain after
20™ week gestation.?® Pre-eclampsia is a leading cause of
maternal and fetal morbidity and mortality in developing
countries.*® The targeted organs are kidney, liver and
brain which could be attributed to auto-intoxication;
physiological derangement of the organs is self-evident.
Reduction in utero-placental perfusion is considered as a
major cause of fetal distress in pre-eclampsia.”®

Pre-eclampsia is a disorder in which a multitude of
environmental, genetic as well as immunological factors
intersect.’ There are several studies which suggested that
platelets may play a major role in the etiopathogenesis of
pre-eclampsia. Changes in coagulation system, in
established pre-eclampsia, are well documented.©

Among the hematological changes that occur in pre-
eclampsia, thrombocytopenia is the most common.
Thrombocytopenia is classically defined as a platelet
count less than 150,000/cu mm.'* The pathogenesis of
thrombocytopenia in pre-eclampsia is not clear. Although
it is suggested that low platelet count in pre-eclampsia are
associated with abnormal activation of coagulation
system and accelerated platelet consumption.*2

Severe pre-eclampsia has been characterized by one or
more of the following criteria: sustained systolic BP 160
mmHg or diastolic BP  110mmHg while on bed rest,
nephrotic-range proteinuria, sudden oliguria, central
nervous system disturbances, pulmonary edema or
cyanosis, epigastric or right upper quadrant pain, liver
dysfunction, thrombocytopenia, and fetal growth
restriction. 134

Thus, severe pre-eclampsia may be diagnosed even with
mildly elevated BP if there is other evidence of
significant end organ disease. HELLP syndrome may or
may not occur in conjunction with proteinuria or
hypertension, although most patients will also have pre-
eclamptic symptoms.t>16 HELLP syndrome is considered
to be a severe form of disease, so its management may
include prompt delivery of the fetus whether or not
proteinuria or hypertension is present.

Uric acid (UA) has been associated for long time with
pre-eclampsia, and it is of simple and inexpensive
determination. Briefly, UA is the oxidation end product
of purine metabolism in humans and higher primates, and
its serum level results from the balance of endogenous
production, dietary intake and elimination, which occurs
for one-third through the gastro-enteric tract and for the
remaining two-thirds through the kidney, by filtration and
active secretion. Normal values in non-pregnant women
of childbearing age, range from 3.0 to 6.0 mg/dl, lower
than in men, as estrogens have a potent uricosuric effect.
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Maternal mortality due to pre-eclampsia might be
reduced through regular monitoring of platelet count and
serum uric acid as a part of antenatal care routine check-
up. Few studies are done in this area in Sudan. Therefore,
the present study was designed to assess the association
of complete blood count including platelets, liver
enzymes and serum uric acid in pre-eclampsia.

METHODS

This was a cross-sectional, case-control and hospital-
based study performed during a two-year period from
December 2008 to December 2010; in Omdurman
Maternity Hospital, in concomitance with other studies in
pre-eclampsia. The objectives of the study were to assess
changes in complete blood counts including platelets,
liver enzymes and serum uric acid in pre-eclamptic cases
compared to second-half normal pregnant and non-
pregnant Sudanese women and their correlations to other
biomarkers.

The samples selection was done by a systematic random
selection every other day. It included three groups, 72
newly discovered and/or already diagnosed and followed-
up pre-eclamptic cases in their recent pregnancies, 96
normal pregnant in their second half of pregnancy (20
weeks of pregnancy and onwards) and 63 non- pregnant
(control) women; a total of 231 subjects. Selected
participants were informed about the study; and their
written consent was taken prior to admission into the
antenatal ward for one day they were assured about the
privacy of the data.

Inclusion criteria

e All the pregnant participants to be in the second half
of pregnancy with regular follow—up cards and all
the non-pregnant to have no history of diabetes
mellitus, essential hypertension, renal disease or any
other chronic disease.

Exclusion criteria

e Subjects with multiple pregnancies and/or have any
obstetrical abnormality like placenta praevia,
polyhydramnios

The enrolment of pregnant women for the study was
performed by the assigned obstetricians in the antenatal
care clinics. Questionnaire Interviews and clinical
examination were done for all participants. Laboratory
investigations were done including complete blood
picture, liver enzymes and uric acid.

Statistical analysis
The data was analyzed by SPSS software R 9.0 (SPSS,

Inv., Chicago, IL, USA) program Version 20, with the
use of Spearman’s test, t-student, Chi-square,
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Independent sample T-test and Bivariate correlation test.
P<0.05 was considered statistically significant.

RESULTS
Platelets count (/mm?)

There was a considerable statistical significant decrease
in the mean platelets count of the pre-eclamptic
(236.4/mm3+8.3) compared to the non-pregnant group
(322.0/mm®+10.4) (P=0.0001) s well asto the normal
preghant (275.0/mm3+8.9) (P = 0.003) (Tables 1 and 2
respectively) (Figure 1).
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Figure 1: Histogram of platelets count (/mma3) in the
three groups.

Hemoglobin (g/dl) levels

The mean Hb concentration showed limited variation in
values in the three groups. The mean Hb concentration of
the pre-eclamptic (11.3g/dI+1.7) was statistically
significantly lower than that of the non-pregnant
(12.19/d1£0.2) (P=0.01) but not from that of the normal
pregnant (11.4g/dl£0.1) (P=0.882) (Tables 1 and 2
respectively) (Figure 2).

Table 1: Comparisons of means between the non-
pregnant and pre-eclamptic cases.

Non-pregnant  12.1+0.2

ACIE Il Pre-eclampsia  11.3£1.5 0.005
Non-pregnant  322.0+0.4 o
PREEE Pre-eclampsia  236.4+8.3 Gt
Total WBC Non-pregnant  7.3+0.3 0.797
count Pre-eclampsia  7.4%0.3 '

*P-value (< 0.05) is significant.
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Table 2: Comparisons of means between the non-
pregnant and pre-eclamptic cases.

. Pregnant 11.4+0.1
Femeg/lo Pre-eclampsia 11.3+1.5 o
Pregnant 275.0£8.9 o
Pl Pre-eclampsia 236.4+8.3 g
Pregnant 7.7£0.2
Total WBC Pre-eclampsia  7.4+0.3 0.27
count

Pre-eclampsia  0.342+0.01
*P-value (< 0.05) is significant.
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Figure 2: Histogram of hemoglobin levels (g/dl) in the
three groups.

White blood cells count (WBC) (x103/mm?)

There was no statistical significant difference in the mean
WBC count between the pre-eclamptic
(7.4x103/mm3+0.3) and non-pregnant
(7.3x103/mm3£0.3) (P=0.797) and between the pre-
eclamptic and normal pregnant (7.7x103/mm3+0.2)
(P=0.270) (Tables 1 and 2 respectively).

Serum alanine aminotransferase (U/L) activity

Serum ALT of the normal pregnant group correlated
significantly with serum AST (r=0.54, P=0.000). In the
pre-eclamptic cases, serum ALT correlated significantly
with TWCC (r=0.26, P=0.03) and serum AST (r=0.65,
P=0.000).

Serum aspartate aminotransferase (U/L) activity

Serum AST of the normal pregnant group correlated
significantly with serum ALT (r=0.25, P=0.01). In the
pre-eclamptic cases, serum AST correlated significantly
with Hb (r=0.26, P=0.03), serum ALT and serum uric
acid (r=0.36, P=0.01).
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Table 3: The correlations between the variables and displays the r and the p-values for the variables in the study.

cC 0.11 -0.04 0.02 -0.12 -0.18
Hb P 0.381 0.728 0.859 0.325 0.155
value
cC 029 -0.11 -0.24 -0.11 -0.13
platelets P 016 0383 0052 0367 0.332
value
Total CcC 0.12 0.08 011 -0.14 0.03
e P 0.316 0.495 0.358 0.256 0.819
count value
cC 0.06 0.15 010 -0.08 0.13
AU P 0.639 0.227 0.429 0521 0.307
value
Serum CcC 0.11 0.12 0.10 0.12 0.21
aspartate P 0.36
transferase value 3 0.343 0407 0.338 0.1
SUA gC 0.16 0.22 0.22 0.17 0.29
(mmol/L) 0.191 0.066 0.072 0.165 0.023
value

1.00
-0.03
0.792
-0.01
0.942
0.15
0.234
0.26
0.033
0.00
0.986

-0.03 -0.01  -0.13 0.15 0.26 0.00

0.792 0.942 .0268  0.234 0.033 0.986
1.00 029 0.18 -0.11  -0.12 -0.14
- 0.014 0.147 0375 0.331 0.246
0.29 1.00 0.23 0.26  0.00 -0.07
0.014 - 0.059  0.034 0.979 0.535
-0.11 026 031 1.00 0.65 0.07

0.375 0.034 0.009 - 0.00 0.569
-0.12 0.00 0.08 0.65 1.00 0.36

0.331 0979 0499 000 - 0.002
-0.14 -0.07  -0.49 0.07 0.36 1.00

0.246 0.535 0.00 0.569 0.002 -

CC- Correlation coefficient, SBP- Systolic blood pressure, DBP- Diastolic blood pressure, MBP- Mean blood pressure, SAT-Serum
alanine transferase, Hb- Hemoglobin, SUA- Serum uric acid, UTP- Urine total protein, SA- Serum albumin, UP- Urine protein
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Figure 3: Histogram of liver transaminase AST (U/L)
in the three groups.

The correlation coefficient between the hemoglobin and
the serum uric acid was 0.00 which signifies no
correlation between the two variables. On the other hand,
statistical significance between the following variables
was observed. Platelets and systolic blood pressure (p-
0.016); uric acid and serum albumin (p-0.000); uric acid
and AST (p-0.002) and AST and hemoglobin (0.033).
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In reference to the earlier publication which investigated
Cystatin C as a better indicator of the glomerular
filtration rate, which concluded that, an increment in the
levels of Cystatin C correlated positively with pregnancy
and more so with pre-eclampsia. Cystatin C
concentrations also were observed to correlate negatively
with the serum album and positively with serum aspartate
aminotransferase with significance. Serum cystatin C
correlated with serum albumin (r=-0.41, P=0.0001),
serum aspartate aminotransferase (r=0.26, P=0.03) and
serum uric acid (r=0.60, P=0.0001) in the pre-eclamptic

group.
DISCUSSION

Pre-eclampsia is a serious disorder of pregnancy with
unknown ethological factors that may occur at any stage
of second or third trimester of pregnancy.*’*8

There was a considerable statistical significant decrease
in mean platelets count of the pre-eclamptic (236.4 /
mm3+8.3) compared to the non-pregnant group
(322.0/mm3+10.4) (P=0.0001) and to the normal
pregnant (275.0/mm3+8.9) (P = 0.003); this may be
explained by hemodilution; whereas further decrease was
due to pre-eclampsia.®

The mean Hb concentration showed limited variation in
values in the three groups. The mean Hb concentration of
the pre-eclamptic (11.3g/dI+1.7) was statistically
significantly lower than that of the non-pregnant
(12.1¢/d1£0.2) (P=0.01) but not than from that of the
normal pregnant (11.4g/dl+0.1) (P=0.882) this could be
attributed to hemodilution in normal pregnancy.
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In pre-eclampsia, the liver function tests are affected and
are known signs of deterioration of the condition. ALT
and AST are strong prognostic indicators of pre-
eclampsia. The increment in their levels may indicate
deterioration of the condition.? In this study, both ALT
and AST increased in the pre-eclamptic cases when
compared to normal pregnant women.?

CONCLUSION

This study revealed that further investigation of the
relation between platelets dysfunction and preeclampsia
needed to be done in the future and a question about the
use of hematological profile as a screening program for
pregnant ladies with obvious risk factors of preeclampsia
or pregnancy induced hypertension(PIH) should be
answered.
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