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ABSTRACT

Objectives of the study: The aim of this study was to evaluate the biochahaod hematological changes which occur in th
serum of preghant women with pre-eclampéitaterials and methods: The study included 120 pregnant women with pre-
eclampsia, besidé5 normotensive women at third trimester of pregyaserved as control group. Serum uric acid, orizet,
urea, total protein, albumin, alanine aminotrarefer (ALT), aspartate aminotransferase (AST), alkapphosphatase (ALP)
were measured using automated chemical analyzermSgodium and potassium were measured using lectse electrode.
Complete blood count (CBC) was done using full mated hematology analyzer. Data were analyzed udiy SPSS
Statistics version 2(Results: The study revealed that the mean age of the woninpre-eclampsia was (28.11+6.45years),
versus (29.18+6.35 years). The diastolic blood qunes was (152.29+17.67mmHg) versus (106.48+11.54g)nwith P.value
(0.000). The systolic blood was (122.80£5.57mmHg)sus (78.94+3.25mmHg) with P.value (0.000). Semneatinine was
(0.68+0.36mg/dI) versus (0.43+0.25mg/dl) with Puea(0.000). Uric acid was (6.96+2.07 mg/dl) vergu898+1.42mg/dl) with

P value (0.000). The mean ALP was (130.70+46.12U/kdsus (83.85+17.67U/L) with P. value (0.000). TABT was
(63.88+112.23 U/L) versus (29.60+12.07 U/L) wittvéue (0.01). The ALT was (32.10+49.91 U/L) vergli8.18+8.55 U/L)
with P.value (0.003). The mean of white blood céW¢BCs) was (9.44+4.18x20) versus (8.22+2.77x20) with P.value
(0.015). The mean of platelets (PLTs) was (211.898x10/l) versus (245.36+65.97x10) with P.value (0.003)Conclusion:

In Sudanese women with preclampsiarum creatiningyric acid, alanine aminotransferaaspartate aminotransferaskaline
phosphatase and white blood cell count signifigainitrease, while platelets count significantly dese.
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after 20 weeks of gestatiynincluding proteinuria
and edenfa’. Precise etiology and definition of
(PE) has changed several tifhesPre-eclampsia is
a major cause of maternal and perinatal morbidity
and mortality worldwid®’. Its incidence is 2-10%
worldwide depending on the population studidd
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Pre-eclampsia (PE) is a multisystem disease unique
to human pregnancy characterized by hypertension
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developing countries it rank second only to
anaemia, with approximately 7-10% of all
pregnancies being complicafedrhe incidence of

(PE) reached 16% in some countries like
Bangladesh Ideally; the diagnosis of (PE) should
involve the use of biomarkers that reflect the
underlying pathophysiology of the disease protess

Preeclampsia is characterized by elevated liver significantly

enzymes and low plateléts Serum creatinine level

hyperuricaemia in (PE) A rise in liver enzyme
levels is always significant and needs to be foddw
carefully, severe liver impairment can be assodiate
with liver swelling, which causes the epigastriinpa
and can lead to liver ruptdfe

In (PE) hematological profile shows no significant
change in haematocrit, but platelet count is
lower and neutrophil count s
significantly highet®. When the platelet count is

decreases during normal pregnancy mainly becausdess than 50,000 per ming50 x 18 per L) active

of the combination of blood volume expansion;
hyper filtration and oncotic pressure decréjdaut

in (PE) serum creatinine levels varies widely from
mild increase to dialysis requireméht

Serum uric acid concentrations fall in early

bleeding may occdr

Early screening for (PE) may allow vigilant
antenatal surveillance and appropriate timing of
fetal delivery in order to avoid serious sequélae

pregnancy due to an elevation in renal clearanceMATERIALSAND METHODS

secondary to increased glomerular filtration Thte

This case control study was done during the period

Later in pregnancy the serum uric acid levels from September 2013 to July 2015; in Maternity
increase, possibly due to raised fetal productimh a Hospital and Ribat University Hospital in

a decline in uric acid clearance until the end of Khartoum- Sudan. Random blood samples were
pregnanc¥’. In (PE); hypoxia and ischemia of the collected from 120pregnant women with pre-
placenta induce the expression of xanthine oxidaseeclampsia, and from 75 normotensive women at
and therefore, increase the production of uric®acid  third trimester of pregnancy served as control
When serum uric acid increased, birth weight group. Ten ml of blood were drawn from each
significantly decreasédl Xanthine oxidoreductase subject by disposable plastic syringes then divided
is the enzyme that catalyzes the chemical reactionsinto 5ml in a plain container without anticoagutant
of purine catabolism to xanthine and then xanthine and another 5ml in EDTA tube for complete blood
to uric acid, this enzyme is found mainly in the count (CBC) using full automated hematology
liver**. All markers of liver function are generally analyzer (Sysmex). Serum preparation was done by
reduced or low during pregnancy due to the the centrifugation at 3000 rpm for 10 minutes, and
expansion of extracellular fluid. Hence; serum then stored at -2C till the time of analysis. The
albumin, (AST), ALT) and total bilirubin are low serum sample was used for the measurement of
compared with the non-pregnant staté In (PE) urea, creatinine, uric acid, total protein, albumin
hyper vascularization and vasoconstriction ofrlive aspartate  aminotransferase  (AST), alanine
leads to liver cell injury and alteration of cell aminotransferase (ALT) and alkaline phosphatase
membrane permeability and damage to the cells(ALP); using automated chemical analyzer
which allows intracellular enzyme to leak into the (Mindary BS -210), while serum sodium and
blood ,leads to elevated liver enzyrtlesThe only potassium were measured using (iron selective
exception is (ALP) which is elevated due to ALP of electron). Data were analyzed using IBM SPSS
placental origif®. In the liver function the most Statistics version 20. The mean and standard
sensitive change seen in (AST), but there is also adeviation was obtained, t test was used for the
rise in (ALT)'®. Almost all of patients with (PE) and comparison studies, P value < 0.05 was considered
abnormally elevated liver function tests had significant. The ethicahpproval was obtained from
hyperuricaemia. Thus there seems to be a stron¢Federal Ministry of Health and from National Ribat
association between liver dysfunction and
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University ethical committee. Informed and verbal eclampsia was (63.88£112.23 U/L) versus
consent was taken from individuals under study. (29.60+12.07 U/L) in the women with normal
pregnancy; with P.value (0.01). The mean of ALT
RESULTS in the women with pre-eclampsia was (32.10+49.91
This study revealed that the mean age of the womenU/L) versus (18.18+8.55 U/L) in the women with
with pre-eclampsia was (28.11 +6.45years), while normal pregnancy; with P.value (0.003) (Table
in the women with normal pregnancy was No.1l). The mean of Hb in the women with pre-
(29.18+6.35 years). The mean weight in the eclampsia was (11.35+£1.61) versus (11.78+1.44) in
preeclampsic women was (79.34+8.97Kg), while in the control group there was no significant change.
the control group was (77.42+5.81Kg). The mean of The mean of PCV in the women with pre-eclampsia
diastolic blood pressure in the preeclampsic women was (34.71+4.92) versus (35.36+4.84) in the women
was (152.29£17.67 mmHg); while in the control with normal pregnancy; there is no significant
group was (122.80+£5.57 mmHg); with P.value difference. The mean of MCV in the women with
(0.000). The mean of systolic blood pressure in the pre-eclampsia was (82.91+6.11) versus
preeclampsic women was (106.48+11.54 mmHg); (83.99£4.16) in the women with normal pregnancy;

while in the control group was (78.94+£3.25 mmHgQ);
with P.value (0.000). The mean of urea in the
women with pre-eclampsia was (26.26+13.84
mg/dl) versus (24.0400+9.76 mg/dl) in the women
with  normal pregnancy with no significant

difference. Serum creatinine in the women with pre-
eclampsia was (0.68+0.36mg/dl) versus
(0.43£0.25mg/dl) in the women with normal

pregnancy with P.value (0.000). The mean of
sodium in the women with pre-eclampsia was
(135.87+6.19908m.mol/l)  versus (136.42+5.55
mmol/l) in the control group with no significant

difference. The mean of potassium in the women
with pre-eclampsia was (3.93+0.75 mmol/l) versus
(4.20+0.88 mmol/l) in the control group with no

significant difference. The mean serum uric acid in
the women with pre-eclampsia was (6.96+2.07
mg/dl) versus (4.98x£1.42mg/dl) in the women with
normal pregnancy; with P.value (0.000). The mean
of total protein in the women with pre-eclampsia
was (6.14+0.78g/dl) versus (6.78+0.59¢g/dl) in the
women with normal pregnancy with no significant
difference. The mean of albumin in the women with
pre-eclampsia was  (2.82+0.62g/dl)  versus
(3.48+0.53¢g/dl) in the women with normal

pregnancy with no significant difference. The mean
of ALP in the women with pre-eclampsia was
(130.70+46.12 U/L) versus (83.85+17.67U/L) in the
women with normal pregnancy with P.value

(0.000). The mean of AST in the women with pre-
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there was no significant difference. The mean of
MCH in the women with pre-eclampsia was
(28.02+3.97) versus (28.55+2.44) in the women
with normal pregnancy there was no significant
difference. The mean of MCHC in the women with
pre-eclampsia was (32.92+2.97) versus
(32.89£1.99) in the women with normal pregnancy;
there was no significant difference. The mean of
RBC in the women with pre-eclampsia was
(3.9442+0.77x15/) versus (4.00+0.71x18) in
the women with normal pregnancy; there was no
significant difference. The mean of WBC in the
women with pre-eclampsia was (9.44+4.18%1)0
versus (8.22+2.77x£0) in the women with normal
pregnancy; with P.value (0.015). The mean of PLTs
in the women with pre-eclampsia was
(211.19+93.06x1%Ul) versus (245.36+65.97x10)

in the women with normal pregnancy; with P.value
(0.003), (Table No.2).

DI SCUSSION

Preeclampsia and its associated morbidity and
mortality for both mother and fetus remain
significant clinical problem; one of these

complications is gestational hypertension, in the
present study; both diastolic and systolic blood
pressure significantly increase, which are in
agreement with that reported by many authors like
Akter et al (2014} Lowe et al (2014¥°, Redman
et al (1976)g1, Varma (1982f and Mustaphkt al
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(1996°. During normal pregnancy blood pressure damage; hence appear elevated creatinine and
falls in first trimester and rises towards pre- decreased creatinine clearance; proteinuria,
conception by term as written by Lowe et al hyperuricaemia, oliguria; causing renal tubular
(2014¥°. Perinatal mortality rises with diastolic necrosis and renal failure as mentioned by
blood pressures above 90 mmHg as also reported byguidelines of RCOG (2018}

Lowe et al (2014%% the mean diastolic pressure in In this study all liver enzymes (AST, ALT and
Sudanese women  with  preeclampsia is ALP); significantly increase in the Sudanese women
(152.29+17.67 mmHg). Women with pregnancy with preeclampsia, this finding are consistent with
induced hypertension are at high risk of developing that found by (Panegt at 2011¥°, but Basimaet
cardiovascular related diseases as found byal (2014)% found no significant difference in the
Raijmakerset al (2003*. As uric acid is partly a level of ALP in the preeclampsic which is in
surrogate marker of tissue involvement in pre- disagreement with this study.

eclampsia as reported by James (280Uhe data The elevation of liver enzymes especially AST and
of the present work shows significantly increase in ALT was also reported by Remert al (1988¥°
serum uric acid which is consistent with that and Leeleet al (2015¥°. This happen because in pre
reported by Akteret al (2014)% Lowe et al eclampsia hyper vascularization and
(2014Y°, Razia et al (2013, Rizwana et al  vasoconstriction of liver leads to liver cell injur
(2015Y°, James (20089, Paneriet al (2011¥". and alteration of cell membrane permeability and
Rising level of serum urate is indication of damage to the cells which allows intracellular
preeclampsia progress and a good predictor forenzyme to leak in to the blood, leads to elevated
increased fetal risk as described by Redratmal liver enzymes as suggested by Madasgtaal
(1976f%. On the other hand hyperuricaemia is (1999)".

guantitatively related to the outcome of the The hematological profile shows that hematocrit,
pregnancy for both the infant and the mother as MCV, MCH, MCHC and RBC are not different
written by Roger (2008, between the preeclampsia group and their control,
The present study reveals significant increase inbut platelet count is significantly lower and
serum creatinine levels in the preeclampsic women; neutrophil count is significantly higher in the pre
this finding is also reported by Panetial (2011¥°, eclamptic group; these finding also reported Anne
Rizwanaet al (20155°, Basimaet al (2014Y". In et al (1996Y°. Low platelets are also described by
preeclampsia renal blood flow and glomerular James (2000, Rizwanaet al (2015§°.

filtration rate decrease; leading to endothelial
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Table No.1: Biochemical parameters (urea, creatinine, sodium, potassium, uric acid,

alkaline phosphatase (AL P), aspartate aminotransferase (AST) and alanine

aminotransferase (AL T) in preeclampsic women (N =120) and their control (N=75)

S.No Study groups (variable) Mean | Std. Deviation | P value
1 Urea (mg/dl) Preéiﬂt%?%?fu%roup 23?631827 91.3594:: : 0.19p
2 Creatinine (mg/di) Prec_;iﬁlt?g; IEz;sriocu%roup o(.)ziggé;z 0(.)2'23333 0.00D
| somm | Pt isvio s |
t | pommamnnan | Pt sgt ool |
> Uric acid (mg/di) Prec_;ifult?gl] IEz;sriocu%roup 4%2820 1.24%?)20 0.000
6 T. protein (mg/di) Pre;(r:nlt?g; Z?fu%roup 6(.57%32 o?éggio 0.264
! Albumin (g/dl) Pre;(r:nlt?g; %?g:u%roup 3.24328 0952%8 0.261
8 ALP (u/]) Pre;ﬁm] %?ic::u%roup 81;35730511 461-%.262720517 0.000
9 AST (ull) Pre;(r:nlt?g; %sri;:u%roup 22.363333 1121.?)%21:387: l 0.01
0| wren  |Pestmichn wiw o

Table No.2: Hematological parameters (Hb, PCV, MCV, MCH, MCHC, RBC, WBC and
PLTSs) in preeclampsic women (N =120) and their control (N=75)

S.No Study groups Mean Std. Deviation P value
BTN R a—
- i ?
A a—
ARG e am—
O Bt T I
ML T —
A R a—
AEEE R . A
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CONCLUSION

In Sudanese women with preeclampsia both systolic

and diastolic blood pressures significantly incegas
beside serum uric acid, creatinine, alanine
aminotransferase, aspartate
alkaline phosphatase and neutrophils
significantly increase, while platelets count
significantly decrease. Early screening by usirgy th
simple biochemical and hematological profile
seems to be useful to predict maternal
complications in the management of women with
preeclampsia.
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