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Hypertension is highly widespread problem in many parts of the world. It is a significant
determinant of risk which can lead to cardiovascular morbidity and mortality. Pregnancy
induced-hypertensionis the hypertension which occursinapregnant woman after 20 weeks of
gestation, previously having normal blood pressure. Objective: To ascertain the risks and
complications associated with pregnancy-induced hypertension in females between the ages
of 21and 35 years. Methods: This study was conducted on 250 female subjects, which included
50 non-pregnant females, 50 pregnant non hypertensive females, and 150 pregnant
hypertensive females. Symptoms were studied with the help of a questionnaire. Blood pressure
was measured with the use of a manual blood pressure apparatus. Body mass index (BMI) was
determined with the help of weight and height. The biochemical tests were performed in
laboratories by takingblood samples with the help of standard methods. Statistical analysis was
done by applying the Analysis of Variance (ANOVA). Results: Liver Function Tests (LFTs), Renal
Function Tests(RFTs), and level of proteinuria were elevated in pregnant hypertensive females.
At the same time, the platelet count was low in pregnant hypertensive females as compared to
the other two groups. Conclusions: The present study showed significant results related to the
demographic, BMI, and biochemical parameters.

INTRODUCTION

Hypertension is an increase in blood pressure above
average levels [1]. It is a common, potent, and current
disease in many parts of the world, which leads to disability
and premature deaths[2]. According to areport presented
in 2019, the prevalence of hypertension in adults aged (30-
79 years) was 34% in men and 32% in women [3]. During
pregnancy, hypertensive disordersand many otheradverse

pregnancy outcomes increase the risks of chronic
hypertension and cardiovascular problems [4]. Globally,
hypertensive disorders of pregnancy are the primary cause
of iliness and death [5]. According to WHO, hypertension
occurring during pregnancy accounts for about 10% of all
pregnancies [6]. It has become the most frequent
comorbidity during pregnancy and renders an elevated
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menace, resulting in unfavorable outcomes equally for
infants and mothers [7]. Pregnancy-induced hypertension
isblood pressure that is greater than 140/90 mmHg on two
occasionsorisgreaterthan160/110 mmHg on one occasion
in a woman who had normal blood pressure previously [8].
Hypertensive disorder of pregnancy is related to many
other disorders including pre-eclampsia, eclampsia,
chronic hypertension, and gestational hypertension. Each
of the following has a different feto-maternal and
pathophysiological consequence. The overall worldwide
incidences range from 12-22% [9]. The women with
exceeding blood pressure detected after the middle of
pregnancy, without proteinuria, are categorized as having
gestational hypertension. This term includes women who
have pre-eclampsia syndrome as well as those women who
do not have the syndrome [10]. In women with gestational
hypertension, there is about one-third chance of
developing the syndrome. Hypertension is a major health
burden related to pregnancy disorder. In Pakistan, its
prevalenceisquite commonatabout 9% andisasignificant
cause of stillbirths in pregnant women [11]. The current
study is to investigate the correlation between body mass
index and biochemical markers in pregnancy induced-
hypertension in pregnant females. The biochemical
parametersincluded Liver Function Tests(LFTs)and Renal
Function Tests (RFTs). Liver Function Tests are the blood
tests which give information about working of liver [12].
Renal Function Tests include blood tests that are
performedto evaluate the kidney function[13].

METHODS

In order to study the biochemical parameters (renal and
hepatic parameters)inrelation to hypertensionin pregnant
females, the study was conducted from March 2022 to May
2022 on 250 female subjects between the age of 21-35
years, which included 50 non-pregnant women in Group 1,
50 pregnantand non-hypertensive females placedin Group
2.Group3included 150 pregnantand hypertensive females.
All pregnant females were in the fourth to sixth month of
their pregnancy. The blood samples and records of the
subjects were collected from different hospitalsin Lahore.
Sample size was decided considering[14]. All pregnancies
with metabolic disorders or fetal and maternal
abnormalities were excluded due to short duration of our
study. Symptoms of pregnancy induced-hypertension and
history were also studied by taking information through a
performance-based questionnaire. This questionnaire was
designed keeping in view the aims and objectives of this
study. Though this questionnaire, the subjects were asked
about age, weight, history of hypertension along with
symptoms associated with pregnancy induced-
hypertension. The blood pressure of every patient was
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recorded with the help of a manual blood pressure
apparatus, Certeza Cr.1004 Aneroid sphygmomanometer.
A working group of the National High Blood Pressure
Education Programme established criteria for the
diagnosis of hypertensionin pregnant women.[15]. Weight
was measured with digital weighing balance, TANITA
weight balance (Model No 01701). It was taken in kilograms
(Kg). Height was measured with the help of measuring tape.
It was taken in centimeters (cm). These parameters were
usedto calculate the Body Mass Index(BMI). The body mass
index may be defined as “individual body weight divided by
the square of the height”. The body mass index formula
yieldsameasurementunit of Kg/m®.

BMI=Body Mass(takeninKilograms)/Height(takeninm?’)
The range of BMI for the underweight, overweight,
standardand obese subjectsare:
ABMIlvalue of <18.5istakenasanunderweight.
ABMIvalue of 25-29.9istakenasan overweight
ABMlvalue 0f 18.5-24.9is takenasanormal.

ABMIlvalue of >30 suggests thatanindividualis obese[16].
Blood samples were collected by a registered technician
using sterilized disposable syringes (Becton Dickinson
Private Limited) following the standard protocols. They
were sent to laboratories for biochemical measures, which
included Liver Function Tests (LFTs) and Renal Function
Tests (RFTs). LFTs include serum bilirubin, Alanine
Transaminase (ALT), Aspartate Transaminase (AST), and
Alkaline Phosphatase (ALP). RFTs, including serum
creatinine, serum uric acid, blood urea, proteinuria, and
platelet count, were noted from the results of these tests.
Data were represented as Mean + SEM (Standard Error of
Mean). ANOVA was applied to the parameters for the
comparison of the mean between the three groups. Bar
graphs represent the comparison between groups. The
graphs were made on a Microsoft Excel sheet, and all
statisticalwork was done onthe SPSS21.0 version.

RESULTS

The symptoms of hypertension observed and their
percentage are as follows: Severe Headache, swelling of
face, hand, and feet, severe pain below ribs, pain in the
upper right abdomen, vomiting, dizziness, and nosebleeds
(Table1).

Table 1: Symptoms of pregnancy-induced hypertension and their
respective percentagesin patients

Symptoms of PIH Percentage of Patients

Severe Headache 30.7%
Swelling of face, hand, and feet 20.2%
Severe pain below the ribs 25.6%
Pain in the upper right abdomen 18.7%
Vomiting 20.3%
Dizziness 30.3%
Nosebleeds 15.7%
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Within the scope of this investigation, 55% of the patients
exhibited a familial predisposition to hypertension.
Hypertensionis strongly influenced by one's family history,
making it a substantial risk factor. Women who have had
hypertension in a previous pregnancy are more vulnerable
to developing it again in another pregnancy. About 62% of
the patients who are included in our study had
hypertension in their previous pregnancy. It showed that a
history of hypertension plays an important role in
developing hypertension in the next pregnancy. The mean
age value of non-pregnant females was found to be 28.12 +
0.62 years as compared to the mean age values of 25.2 +
0.63 years and 29.3 + 0.37 years of pregnant non-
hypertensive and pregnant hypertensive females
respectively. The mean BMI value of non-pregnant females
was found to be 28.62 + 0.21 Kg/m2 as compared to 27.76 +
0.64 Kg/m2 and 29.01 £ 0.17 Kg/m2 of pregnant non-
hypertensive and pregnant hypertensive females
respectively. It showed that BMI was significantly higherin
pregnant hypertensive females as compared to the other
two groups(p<0.05)(Figure1).

Non-pregnant
Females

35
30
25
20
15
10

o

0
Pregnant Non- Pregnant
Hypertensive FemalesHypertensive Females

Groups
m Age (Years) ®BMI (Kg/m2)

Figure 1: Mean + SEM of age and Body Mass Index (Kg/m?)in three
groups.

The mean systolic B.P. value of non-pregnant females was
found to be 119.6 £ 0.90 mmHg as compared to 119.4 + 0.72
mmHg and 142.33 + 0.76 mmHg in pregnant non-
hypertensive and pregnant hypertensive females
respectively. It showed that systolic B.P. was significantly
higher in pregnant hypertensive females as compared to
the other two groups (p<0.05). The mean diastolic B.P.
value of non-pregnant females was found to be 75.8 + 0.71
mmHg as compared to the mean diastolic B.P. value of 75 +
0.71 mmHg and 96.73 + 0.54 mmHg of pregnant non-
hypertensive and pregnant hypertensive females
respectively. It showed that diastolic B.P. was significantly
higher in pregnant hypertensive females as compared to
the othertwo groups(p<0.05)(Figure 2).
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Figure 2: Mean + SEM of systolic and diastolic blood pressure
(mmHg)inthree groups.

Mean serum bilirubin value of non-pregnant females was
found to be 0.288 + 0.02 mg/dl as compared to 0.2 + 0.02
mg/dl and 0.55 + 0.01 mg/dl values in pregnant non-
hypertensive and pregnant hypertensive females
respectively(Figure 3).
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Figure 3: Mean+ SEM of serum bilirubin(mg/dl)in three groups.
The mean ALT value of non-pregnant females was found to
be 17.12 £ 0.33 IU/L as compared to the mean ALT value of
15.68 + 0.27 IU/L and 21.95 + 0.69 IU/L of pregnant non-
hypertensive and pregnant hypertensive females
respectively(Figure 4)
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Figure4: Mean+SEMof ALT(IU/L)inthree groups.

The mean AST value of non-pregnant females was found to be
11.68+0.26 IU/L as compared to the mean AST value 0f 12.22 +0.15
IU/L and 27.78 + 0.74 IU/L of pregnant non-hypertensive and
pregnant hypertensive femalesrespectively(Figure5).
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Figure5: Mean +SEMof AST(IU/L)inthree groups.

The mean ALP value of non-pregnant females was found to
be 50.78 +£1.75 IU/L as compared to the mean ALP value of
111.08 £ 1.04 1U/L and 143.6 + 2.81 IU/L of the pregnant non-
hypertensive and pregnant hypertensive females
respectively. The mean serum creatinine value of the non-
pregnant females was found to be 0.434 + 0.01 mg/dl as
compared to 0.376 + 0.01 mg/dl and 0.62 + 0.01 mg/dl in
pregnant non-hypertensive and pregnant hypertensive
femalesrespectively(Figure 6).
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Figure6: Mean+ SEM of serum creatinine(mg/dl)inthree groups.
The mean serum uric acid value of non-pregnant females
was found to be 2.96 + 0.03 mg/dl as compared to the mean
serum uric acid value of 3.488 + 0.03 mg/dland 5.003 + 0.10
mqg/dl of the pregnant non-hypertensive and pregnant
hypertensive femalesrespectively(Table 2)(Figure 7).

6
5

4

Serum Uric Acid (mg/dl)

Non-Pregnant Pregnant Non- Pregnant
Females Hypertensive Hypertensive
Females Females
Groups

Figure7: Mean +SEM of serumuricacid(mg/dl)inthree groups.
The Mean blood urea value of non-pregnant females was
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found to be 14.28 + 0.28 mg/dl as compared to the mean
blood urea value of 7.72 + 0.29 mg/dl and 26.26 + 0.38 mg/dI
of the pregnant non-hypertensive and pregnant
hypertensive females respectively. The mean platelet
count value of non-pregnant females was found to be
315.26 + 3.33 x109/liter as compared to the mean platelet
count value of 309.92 + 3.51 x109/liter and 196.54 + 2.84
x109/liter of the pregnant non-hypertensive and pregnant
hypertensive femalesrespectively(Figure 8).
350
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Females Hypertensive Hypertensive
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Figure 8: Mean +SEMof platelet countx10°/Literinthree groups.

The mean proteinuria value of non-pregnant females was
found to be 126.56 + 1.23 mg/day as compared to the mean
proteinuria value of 216.36 + 2.84 mg/day and 411.3 + 3.84
mg/day of the pregnant non-hypertensive and pregnant
hypertensive females respectively. All the demographic
and biochemical parameters of study subjects have been
describedintabularformasshownintable 2.

Table 2: Demographic and biochemical parameters of non-
pregnant, pregnant non-hypertensive and pregnant hypertensive
groups

Groups
Pregnant
Non- Pregnant
Parameters Non- 5
F:__Lenggi':nst Hypertensive Hyg::::resslve Significance
(Group 1) (I:;r;n:{l)ezs) (Group 3)
N (Number) 50 50 50
Age (years) 28.12+0.63| 25.2+0.63 29.3+0.37 p<0.05

28.62+0.21| 27.76 +0.64 | 29.01+0.17 p<0.05
Systolic B.P. (mmHg) | 119.6+0.90 | 119.4+0.72 | 142.33+0.76 | P<0.05
Diastolic B.P. (mmHg) 75.8+0.71 | 75+0.71 96.73+0.54 | p<0.05
Serum Bilirubin(mg/dl) |0.288+0.02| 0.2+0.02 0.55 + 0.01 p<0.05

BMI (Kg/m2)

ALT(IU/L) 17.12+£0.33 | 15.68+0.27 | 21.95+0.69 p<0.05
AST (1U/L) 11.68+0.26 | 12.22+0.15 | 27.78 +0.74 p<0.05
ALP(IU/L) 50.78£1.75 | 111.08£1.04 | 143.6+2.81 p<0.05

Serum Creatinine (mg/dl)| 0.434 +0.01| 0.376+0.01 | 0.62+0.01 p<0.05
Serum Uric acid (mg/dl) | 2.96+0.03 | 3.488+0.03 | 5.003+0.10 p<0.05
Blood urea(mg/dl) 14.28+0.28| 7.72+019 | 26.26+0.38 | p<0.05
Platelet count 109/ Liter |315.26 + 3.33|309.92 + 3.51 | 196.54+2.84 | p<0.05
126.56+1.23(216.36 + 2.84 | 411.3 +3.84 p<0.05

Proteinuria (mg/day)

DISCUSSION

In the present study, age was directly associated with
pregnancy-induced hypertension, which is one of the
major risk factors. The statistical analysis revealed a
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significant difference between the two groups, with a p-
value of less than 0.05. It also showed that the chance of
hypertension increases with age. This result is supported
by[17]. According to areport, women with a familial history
of hypertension in their moms and sisters were at a
heightened risk of pregnancy-induced hypertension [18].
The presence of hypertensive disorders in one's family
history heightens the likelihood of developing eclampsia
and HELLP syndrome (a condition characterized by
hemolysis, increased liver enzymes, and low platelet
count). In the current investigation, we observed that the
risk of hypertension increases if the person had family and
history of hypertension. About 62% of the patients which
areincludedinour study had hypertensionintheir previous
pregnancy, so it is clear that the women with pregnancy-
induced hypertensionin their previous pregnancy are more
vulnerable to developing it again in their subsequent
pregnancy. About 55% of the patients in our study have a
family history of hypertension. It was found that
hypertension, a medical disorder arising from elevated
blood pressure, exhibits a robust correlation with Body
Mass Index (BMI) [19]. The present study indicates that
there was a strong association between hypertension and
BMI. The statistical result showed that the difference
betweenthemissignificant(p<0.05). Accordingtoareport,
systolic blood pressure increased significantly with age in
both men and women, and diastolic blood pressure also
increased significantly withage[20]. This study shows that
prevalence increased with age. Similar results were found
in our study. Both systolic and diastolic blood pressure
increaseswiththe age. Ithasbeenreported earlier that the
women with abnormal LFTs levels exhibited maximum
systolicand diastolic blood pressures. They showedatrend
towards more proteinuria but lower platelet
concentrations [21]. It has been noticed that adverse
maternal results were more common in women with
abnormal ALT, ALP, AST and serum bilirubin levels(p<0.05).
Inthe present study, the LFTs, ALT(Alanine Transaminase),
AST (Aspartate Transaminase), serum bilirubin, and ALP
(Alkaline Phosphatase) were significantly higher in the
pregnant hypertensive group as compared to the other two
groups (p<0.05). According to a report, the findings
indicate that the preeclamptic group exhibited higher liver
function tests. The results of this study showed that the
prevalence of any abnormal liver function tests in the
hypertensive group was significantly higher in the women
with preeclampsia [22]. Higher levels of renal function
tests were observed in hypertensive pregnant females.
The results obtain support from research conducted
earlier [23]. It has been reported that the platelet counts
were lower in pre-eclampsia and eclampsia groups as
compared to the control group [24]. The results of this
study showed that the platelet count in preeclampsia and
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eclampsia group had significantly decreased when
compared with the control group (p<0.05). Similar results
were observed in our study that the platelet count was
significantly decreased in the pregnant hypertensive
women (p<0.05). The signs and symptoms of preeclampsia
include increased serum creatinine levels, low platelet
counts, and pain in the upper abdomen, namely in the
epigastric region and the right upper quadrant. They also
report symptoms such as headache, visual problems, or
other indicators related to the brain. [25]. Similar
observations have been madeinthisstudy.

CONCLUSIONS

In present study, it has been found that, age, BMl and family
history of hypertension are risk factors responsible for
pregnancy-induced hypertension in the pregnant
hypertensive womenas comparedtothe non-pregnantand
non-hypertensive subjects. The relationship of pregnancy-
induced hypertension to LFTs and RFTs was significant as
the levels of ALT, AST, ALP, serum bilirubin, serum
creatinine, serum uric acid, blood urea, and proteinuria
were higherin pregnant hypertensive femalesas compared
to non-pregnant females and pregnant non-hypertensive
females.
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