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Abstract :

Background: The pregnancy induced hypertensive (PIH) mothers are at greater risk for intrauterine growth restriction (IUGR) and
intrauterine death of foetus (IUD). Butcurrently there are no suitable early indicators of PIH mothers at risk of IUGR and IUD.

Aims/objectives: To assess the various routinely measured hematological parameters in assessment of PIH mothers at risk of IUGR and
IUD.

Methods: Thiswasaretrospective study doneinsingleton mothers. Study Group: 75 subjects with PIH. They were divided in to: Group
A (n=35): PIH subjects with IUGR and IUD. Group B (n=40): PIH subjects without IUGR and IUD. Controls: 62 normotensives. Blood
parameters measured were: platelets, packed cell volume (PCV), hemoglobin, erythrocyte sedimentation rate (ESR), differential
leucocyte count. Statistical analysis was done by ANOVA and Bonferroni test. P<0.05 was taken as significant.

Results: Among the measured blood parameters, platelet count was lower in group A and group B compared to control (p<0.0001).
Platelets were also lower in group A compared to group B (p<0.0001). Hemoglobin and PCV were lower in group A compared to controls
and group B (p<0.001). Monocytes and ESR were lower in group A and group B compared to controls (p<0.05, p<0.001 respectively).
Neutrophils were lower in group Acompared to control (p<0.05). Other pairwise comparisons did not differ significantly.

Conclusions: Platelet count may be a suitable marker in monitoring subjects with PIH at risk of IUGR and IUD. Anemia may be associated
with IUD and IUGR in PIH patients.
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Introduction:: appropriate detection.

The hypertensive disorders during pregnancy affect up to o o )
o : . The association between proteinuria and pre-eclampsia
8.0% of all pregnancies and remain a major cause of i ) o )
, o has long been established and its presence is diagnostic of
maternal and neonatal mortality and morbidity ) o ) ]
L andy) _ ) ) the disease and is indicative of its multisystem nature
worldwide. In women with pre-eclampsia, a history of

) ) _ i leading to maternal and foetal morbidity and mortality. ®*
symptoms is obtained antenatally, with the key alarming 5

- . However, recent studies on pre-eclampsia with varying
clinical symptoms being

levels of proteinuria have pointed out that estimation of

- - - headache, vomiting, visual
Access this article online g

Quick Response Code disturbances and
epigastric pain. However

the unpredictable onset
and progression of these
symptoms warrants the

need for an early and  Qvertheyears, alotof interest has been directed at studies

levels of proteinuria in women with pre-eclampsia do not

correlate with maternal and foetal outcomes. “*® Thus

urinary protein estimation may not be a clinically useful
predictive test, disputing the practice of deciding on
delivery based on the severity of proteinuria.
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on the role of serum uric acid, urea and creatinine in the
pathogenesis of pregnancy induced hypertension. ©
At the same time hypertensive disorders account for 21%
of cases of thrombocytopeniain pregnancy “  and the risk
of anemia may also increase with the severity of
hypertensive disorders. “* Thus, though  the roles of
serum urea, uric acid and creatinine have been studied by

many researchers, “*

there is a constant ongoing search
for better predictors and prognostic factors to assess the
progress and severity of the disease, hematological

(14

parameters being one among them. ™ Currently there are

no individual screening tests that are reliable, valid, and

| s

economical. @ With this background of knowledge, the
present study was undertaken to evaluate the relevance of
routinely done renal functions and hematological
parameters in assessment of pregnancy induced

hypertension.

Materials And Methods:

The present study was a retrospective, descriptive type. It
was carried out at the Lady Goschen Hospital, Mangalore.
Study was done in eligible pregnancy induced hypertensive
singleton mothers of whom relevant medical reports were
available until they were discharged from the hospital after
delivery.

Study subjects : 140 consecutive eligible cases were
enrolled into the study. Theywere divided into two groups:
1. study group: Comprised of 75 subjects with pregnancy
induced hypertension (PIH) and 2. Control group:
Comprised of 65 normotensive mothers. The study group

was further subdivided into:

Group A (n = 35): PIH subjects with intrauterine growth
retardation (IUGR) and intra uterine death of the foetus
(IUD).

Group B (n= 40): PIH subjects without IUGR and IUD of
foetus.

Inclusion criteria: 1) Booked cases; 2) 25-35 years; 3) No
history of hypertension in the past

4) Diagnosed to have pregnancy induced hypertension
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from twentieth week.

Exclusion criteria: 1) Subjects suffering from hemorrhagic
diseases; 2) Thromboembolic episodes; 3) Epileptics; 4) on
long term treatment with steroids, anticoagulants.

The following parameters were assessed: Hematological
parameters: platelets, packed cell volume (PCV),
hemoglobin, Erythrocyte Sedimentation Rate (ESR), total
leucocyte count (TLC) and differential leucocyte count
(DLC). Renal function parameters: serum urea, serum uric
acid, serum creatinine, and urine protein. Apart from
measurement of these parameters, random blood sugar,
body mass indexes (BMI), systolic and diastolic blood
pressure were noted.

Data analysis: Analysis of one way analysis followed by
multiple comparisons (Bonferroni test) was applied. P
value less than 0.05 was considered statistically significant.

Results:

Data is presented as mean + Standard deviation (SD).
Comparison of baseline characteristics of control group (n
= 62) and subgroups of study subjects (Group A: PIH
mothers with IUGRand IUD of foetus (n =40); Group B :
PIH mothers without IUGR and IUD of foetus (n =35) is
presented in table 1. The control group, group A and group
B was comparable with regard to age, body mass index
and random blood sugar. Blood pressure and urine protein
was significantly higher in group A and group B compared

tocontrol (p<0.001, tablel).

Among the renal function parameters measured, serum
creatinine did not differ significantly among the subjects of
group A, group B and control (table 2). Serum urea was
significantly higher in group B compared to control (p <
0.0001) and group A (p < 0.05). There was no significant
difference in serum urea between group A and control
(table 2). Serum Uric acid was significantly higher in group
Aand group B compared to control (p<0.0001). Serum urea
ofgroup Aand group B did not differ significantly (table 2).

Total leucocyte count was significantly higher in group A
and group B compared to control (p < 0.001 and p < 0.05
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Table 1 Data on baseline characteristics of pregnancy induced hypertensive and control subjects (Values are: Mean + SD)

NS = Non-significant compared to control; Non -significant group A compared to group

Parameters Control (n=65) | PIH with normal foetus | PIH with [UGR and
Group B (n=40) IUD of foetus
Group A (n=35)
AGE (years) 28.01+4.48 299+ 350" 29.91+4.18"
BMI (kg/m2) 25.09+ 2.50 26.63+ 2.64" 25.65+2.95"
SBP (mmHg) 117.58 +6.93 158 £7.90 *** 159.71+ 8.57 ***
DBP (mmHg) 72.74+4.84 98 +5.16 *** 100.28 + 8.21 ***
Urine Protein 55+1.04 7.08 £ 1.56 *** 6.76 + 1.51***
Random blood sugar (mg %)| 102.61+21.43 | 113.9+ 30.37™ 115.31+£27.725"
B
*** 0 <0.0001 compared to control

PIH = Pregnancy induced hypertension; I[UGR = intrauterine growth restriction;
1UD = Intrauterine death; SBP = systolic blood pressure; DBP= diastolic blood pressure;
BMI = Body Mass Index

Table 2 Renal parameters - serum levels in control and study subjects (Values are Mean + SD)

***p < 0.0001 compared to control; * p <0.05 compared to group B

Parameters

Control (n = 65)

PIH With normal foetus

PIH With IUGR AND IUD

Group B (n=40)

Group A (n=35)

Creatinine (mg%) | 0.61+0.15 0.67+£0.18" 0.64+ 019"
Urea (mg%) 16.75+ 11.56 27.5+ 16.26 *** 19.17+ 12.98 *™
Uric acid 434+1.61 5.83+1.61 11t 6.46 + 1.76 Tt

111 p <0.0001 compared to control. NS= non-significant compared to control.
IUGR = intrauterine growth retardation; IUD = intrauterine death.

Table 3 Hematological parameters in control and study subjects (values are mean + SD)

Parameters Control (n = 65) PIH With normal foetus | PIH With IUGR and IUD
Group B (n=40) of foetus Group A (n =35)

PCV 31.49+ 4.08 31.42+2.72% 28.01+3.79 **
Hemoglobin 10.8+2.72 11.39+ 1.54" 8.54 £3.06 **
ESR 38.04+ 21.93 57.87+23.357t 51.02 £ 25.84 11
Platelets 204161.29 £71998.45 | 121625 +90055.44 Tt 106971.4286 + 89998.52 **
TLC 10429.83+ 2828.37 12679 + 3825.07 £ 13248.85+ 5528.811%
Neutrophils 74.69+7.41 77.87+9.51" 79+7.63*
Lymphocytes | 19.12+7.57 17.82+7.87" 21.37+7.66™
Monocytes 0.45+ 0.50 0.82+ 0.84* 0.91+0.81*
Eosinophils 0.93+0.97 0.75+0.89™ 0.94+0.68"
Basophils 0.419+£0.5 0.675+0.61* 0.6+0.55"

PCV = Packed Cell Volume

ESR = Erythrocytes Sedimentation Rate
TLC = Total Leucocyte Count

**p <0.001 compared to control and PIH with normal foetus (group B)
T p <0.05 compared to control ; * p < 0.05 compared to control

1 p<0.01 compared to control
T p <0.05 compared to control

11 p <0.01 Compared to control;

NS = Compared to control
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respectively, table 3). Total leucocyte count did not differ
significantly between group A and group B (table 3).
Neutrophil count was significantly lower in group A
compared to control (p<0.05). Neutrophil count did not
differ between control and group B. Neutrophil count was
comparable between group A and group B. Monocyte
count was significantly lower in group A and group B
compared to control (p<0.05). Monocyte count did not
differ significantly between group A and group B.
Eosinophil count did not differ significantly between
control and study subjects (table 3). Basophil count was
higher in group B compared to control. Basophil count of
group A did not vary compared to control and group B
(table 3).

PCV and hemoglobin concentration was significantly lower
in group A compared to group B and control (p < 0.001).
PCV and hemoglobin concentration did not differ
significantly between control and group B (table 3).

Erythrocyte sedimentation rate (ESR) was significantly
higher in group A and group B compared to control (p <
0.001 and p < 0.05 respectively, table 3). ESR did not differ
significantly between group Aand group B (table 3).

Platelet count was significantly lower in group A and group
B compared to control (p<0.001, p<0.01 respectively, table
3). Platelet count was significantly lower in group A
compared to group B (p<0.001, table 3).

Discussion:

Pregnancy induced hypertension is associated with greater
risk of IUGR and IUD of foetus. But currently there are no
suitable indicators in monitoring the progression of PIH
leading to IUGR and IUD of foetus. We evaluated the
relevance of measurement of renal function and
hematological parameters in PIH mothers.

In the present study, systolicand diastolic blood pressure
was significantly higher in study subjects compared to
control (table 1). But blood pressure of study subjects with
normal foetus did not vary compared to PIH mothers with
IUGR and IUD of foetus. Our finding is in agreement with
the findings of Cnossen et al. who also have observed that
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systolic and diastolic blood pressures are poor predictors of
pre-eclampsia. “® However in their study pre-eclampsia
was considered unlike PIH mothers with IUGR and IUD of
foetusin our study.

In the present study, urine protein was significantly higher
in study subjects compared to control (table 1). But study
subjects with and without IUGR and IUD of foetus were
comparable with regard to urine protein. This finding
suggests that although raised protein is a characteristic
feature of PIH, this parameter may not be involved in the
progression of pathogenesis of PIH leading to IUGR and IUD
of foetus. Lao TT etal and Newman MG et al too did not
find correlation between estimation of levels of proteinuria
with maternal and foetal outcome in women with pre-

(6 and 7)

eclampsia. Our finding is in agreement with the

findingsof Lao TT etal and Newman MG et al.

In the present study, serum uric acid was significantly
higher in study subjects compared to control (table 2).
However, serum uric acid level was comparable between
PIH subjects with and without IUGR and IUD of foetus
(table 2). Findings of previous research work on association
between uricemiaand PIH is conflicting. Wake VC et al have
observed that in subjects with pre-eclampsia plasma uric
acid level will help to predict those that will develop

7

eclampsia. Hawkins A et al have reported that
hyperuricemia in hypertensive pregnancy remains an
important finding because it identifieswomen atincreased
risk of adverse foetal outcome even women with
gestational hypertension without any other features of
R et al, high

positive correlation was observed between levels of serum

(18)

pre-eclampsia. In the study of Mustaphi
uric acid and severity of PIH in relation to hypertension and
proteinuria. “® However, Hickman PE et al have noted
serum uric acid as an unreliable indicator of developing
hypertension in the individual women. ®’ Salako ABL et al
have reported that single estimation of serum uric acid
level early in pregnancy are of little value in the prediction
of pre-eclampsia. ® However, our study finding suggests
that with PIH, uric acid metabolism may get impaired but it
may not be linked with pathogenesis of the disorder
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leading to IUGR and IUD of foetus.

In the present study total leucocyte count was higher in PIH
mothers with or without IUGR and IUD of foetus compared
to normotensive mothers (table 3). Monocyte count was
significantly higher in PIH mothers irrespective of having
IUGR and IUD of foetus compared to control (table 3).
Neutrophil count was higher in PIH mothers with I[UGR
and IUD of foetus compared to control (table 3).
Canzoneri BJ et al too have observed increase in total
leucocyte count in PIH mothers. But in their study
monocyte count did not vary between mothers with and
without PIH. ® Pregnancy induced hypertension is a
multisystem disorder and may involve inflammatory
response. ® Thus variation in leucocyte count especially of
neutrophils and monocytes observed in our study could
be one of the clinical manifestations of underlying PIH
pathogenesis. However, Sivakumar S et al have not
observed any difference in total leucocyte count and
differential neutrophil count in PIH mothers compared to
normotensive mothers. “” In the present study, total
leucocyte count and differential leucocyte count did not
differ between PIH mothers with and without IUGR and
IUD of foetus (table 3). Therefore it could be said that total
and differential leucocyte count may not be a reliable
marker in monitoring PIH subjects at greater risk for
adverse foetal outcome.

In the present study, hemoglobin concentration and PCV
did not differ significantly between normotensive mothers
and PIH mothers with normal foetus. But PIH motherswith
IUGR and IUD of foetus had significantly lower hemoglobin
concentration and PCV compared to control and PIH
mothers with normal foetus (table 3). This finding suggests
that anemia is an associated risk factor for [IUGR and IUD of
foetus in PIH mothers. Maternal anemia is a common
pregnancy complication in developing countries. Zhang et
al have reported that the risk of anemia increases with the

@9 Therefore

severity of hypertensive disorders.
monitoring PCV and hemoglobin concentration may aid in
better management of PIH mothers at risk of IUGR and IUD

of foetus.
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In the present study, platelet count was within normal
range in normotensive mothers. But platelet count was
lower in PIH mothers with or without IUGR and IUD of
foetus compared to normotensive mothers. Further,
platelet count was much lower in PIH mothers with IUGR
and IUD of foetus compared to PIH mothers with normal
foetus (table 3). Thus a decline in platelet count was
associated with severity of PIH progressing to IUGR and IUD
of foetus. Hypertensive disorders accounts for 21% of cases

(1

of thrombocytopenia in pregnancy “” Nazli R et al too have

reported high frequency of thrombocytopenia in PIH

mothers. ©¥

In their study the severity of
thrombocytopenia was proportional to the severity of
pregnancy related hypertensive disorders. ® In the study
of Rahim et al 74.28 % of low birth weight babies were
observed in PIH mothers with thrombocytopenia. ® In the
study by Hossain et al thrombocytopenia was associated
with a higher prevalence of preterm delivery and
intrauterine growth retardation; and was also found to be
anindependent and importantrisk factor in the occurrence
of maternal and perinatal complications in pregnancy
related hypertensive disorders. ® Our findings along with
the observations of previous workers support the
relevance of monitoring platelet count in PIH mothers
especially atgreater risk of adverse foetal outcome.

Thus based on our study findings, it could be concluded
that among the hematological parameters measured,
platelet count may be a suitable marker in monitoring
subjects with PIH at risk of IUGR and IUD of foetus. Reduced
hemoglobin and packed cell volume may be associated
with [UGR and IUD of foetus in PIH mothers. Proteinuria,
uricemia, higher ESR, higher total leucocyte count, higher
neutrophil, monocyte and basophil counts are associated
with PIH but does not reflecton PIH mothersat risk of IUGR
and IUD of foetus.
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