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Pregnancy-induced hypertension has remained a significant cause of prenatal morbidity and mortality of
mothers. So this study aims to assess renal function test, serum total protein, and lipid profile
concentrations among pregnancy-induced hypertension women in Asrade Zewudie Memorable hospital
(ASZMPH), Gojjam, Ethiopia. A case-control study was done on 200 preghant women: 100 with
preghancy-induced hypertension (case group) and 100 normotensives (control group) at Asrade
Zewudie Memorable Primary hospital Gojjam, Ethiopia from January 24, 2020 to April 30, 2020. 5 ml of
venous blood was collected on the SST test tube and analyzed for serum lipid profile, renal function test,
and serum total protein. The analysis was done by using SPPS software (version 20.0). The level
significance was set at a 95% confidence interval (P-value less than 0.05 was considered clinically
significant). In the present study, there was a significant increase in the serum TC, TGs, blood urea,
serum creatinine, and LDL (p < 0.05) and a significant decrease in HDL cholesterol in case groups as
compared to normal groups (p < 0.05). The elevation of serum total protein was not significant (p >0.05).
The outcome of the final multiple logistic regression model indicate that factors like BMI, habits of doing
scheduled exercise, habit of drinking alcohol, habit of fruit consumption, trimester and gravidity had
significant association with lipid profile tests of the study participants. In the present study, the degree
of association between different risk factors selected in multiple logistic regression and lipid profile
tests was more significant in case group relative with control group. According to the result of this
study, early detection of altered lipid profile and renal function test in preeclamptics showed the
incidence of complications can be decreased, which in turn reduces the materno-fetal morbidity and
mortality.
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INTRODUCTION

Pregnancy-Induced Hypertension (PIH) also referred to after the 20th week of gestation and characterized by high
as Gestational Hypertension (GH); is a multifactorial blood pressure (over 140/90) present during pregnancy
condition occurring during pregnancy, usually appears (van Balen et al., 2018 and Topel et al., 2018).
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PIH can lead to more serious maternal complications
called preeclampsia, which is characterized by a
hypertensive state, systemic vascular disturbances, and
reduced blood flow to multiple organs of both mothers and
babies. If left untreated, hypertension can prevent the
placenta from getting enough blood and this limits the
baby from getting enough oxygen and food (Brown et al.,
2018; Pauli and Repke, 2017; Mol et al., 2016;
Bibbins-Doming et al., 2017; Sroussi et al., 2017).

Pregnancy-induced hypertension is classified into three
main classes. The first one is chronic hypertension which
is defined by women with high blood pressure (over
140/90) before pregnancy, early in pregnancy (before 20
weeks), or persisting longer than 12 weeks after delivery.
The second class is gestational hypertension
characterized by a woman with high blood pressure that
develops after 20 weeks’ gestation in pregnancy and goes
away  after delivery. And the third one,
preeclampsia which is defined both by chronic and
gestational hypertension, can lead to this severe condition
after 20 weeks of pregnancy (Brown et al., 2018; Pauli
and Repke, 2017).

The incidence of preeclampsia globally is about 2 - 10 %
of all pregnancies (Ghodke et al., 2017). Women with
first-time pregnancy, whose parents had PIH, who are
carrying multiples, younger than age 20 or older than age
40 and who had high blood pressure or kidney
disease before pregnancy may have an increased risk of
developing gestational hypertension (English et al., 2015).
PIH continues to be a major obstetric problem in the
present-day (Kar et al., 2016). Currently, some studies
show that elevation of plasma lipids level occurs during
pregnancy due to alteration in hormones; usually, levels
of lipids revert to normal shortly after delivery
physiologically. But in the case of preeclampsia
endocrinological, alteration is more and change in serum
lipids cannot easily revert to normal (Soma-Pillay et al,
2016). Accumulation due to systemic vascular
disturbances causes endothelial dysfunction and this
leads to abnormal lipid metabolism associated with
oxidative stress (Gupta et al., 2005, Serrano et al., 2018;
Gao et al., 2018). An association of serum lipid profile with
gestational proteinuric hypertension is highly suggested to
reflect some new diagnostic tools. Moreover, the hormonal
imbalance is a prime factor for the pathogenesis of PIH
and this endocrinal imbalance is well reflected in alteration
of serum lipid profile (Yadav et al., 2018; Singh et al.,
2015; Wild et al., 2015).

Serum total protein is important in regulating blood
volume by maintaining the oncotic pressure (colloid
osmotic pressure) of the blood compartment (Al Ghazali
et al., 2014). Proteinuria in pregnancy can indicate primary
preeclampsia, renal disease, or renal disease secondary
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to systemic disorders, such as diabetes or primary
hypertension (Thadhani and Maynard, 2015, Phillips et al,
2017; Hong et al., 2016). During physiological pregnancy
in most women, urinary protein excretion normally
increases from its normal value because of increased
GFR, the permeability of the glomerular basement
membrane and reduction of tubular reabsorption of filtered
protein; however, if it exceeds 300 mg/24 h, it is abnormal
(Thadhani and Maynard, 2015 and Phillips et al., 2017).

Pregnancy-induced hypertension has remained a
significant global public health threat in both developed
and developing countries. This disorder contributes
greatly to prenatal morbidity and mortality of mothers.
Additionally, with its complication in mothers, it has a
greater effect in a fetus, by resulting in various
complications like intrauterine, preterm delivery,
premature delivery, fetal growth restriction , abruption
placenta, etc (Osungbade and Ige, 2011, Gaym et al,
2011; Abdella, 2010; Wolde et al., 2011; Nugteren et al.,
2012; WHO, 2015).

According to 2015 WHO reports, approximately 25.7%
women died globally, of which 99% of deaths occur in
Latin-American, Asian and African countries. The reports
also indicate that Sub-Saharan Africa account for about
56% of all maternal deaths which shows that
pregnancy-related complications in developing countries
are 14 times higher than in developed countries (UNICEF,
2015). In Ethiopia, PIH is a common maternal medical
complication during pregnancy (Awoke et al., 2012).
Studies in Ethiopia showed that the incidence of PIH is
approximately 16% in association with preeclampsia/
eclampsia and increased rapidly from time to time with an
incidence between 5 and 10% (Teklu and Gaym, 2006).
This study aimed to assess renal function test, total
protein and lipid profile concentrations among
pregnancy-induced hypertension women in Asrade
Zewudie Memorable Primary Hospital (AZMPH), Gojjam,
Ethiopia, and to put some diagnostic indications to
physicians.

MATERIALS AND METHODS

Study area/setting
The study was conducted at Asrade Zewudie Memorable Primary

Hospital, the governmental hospital located in Burie town, west
Gojjam (Mirab Gojjam), Amhara, Ethiopia.

Study design and period

A prospective study was done in AZMPH, Gojjam, Ethiopia. The
data was collected from January 24, 2020, to March 26, 2020, an

Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution

License 4.0 International License



http://creativecommons.org/licenses/by/4.0/deed.en_US
http://creativecommons.org/licenses/by/4.0/deed.en_US

analysis was done in the period between March 29, 2020 to April 30,
2020. The study was a case-control study that is done on pregnant
women by classifying them into two groups depending on the blood
pressure during the pregnancy period by grouping them as cases
and controls.

Population
Source population

The study population was all pregnant mothers attending the
maternity centers of AZMPH, Gojjam, Ethiopia, during the study
period.

Study population

The study population consists of a total of 200 pregnant women with
a gestational period of greater than 20 weeks (100 for each group)
divided into two groups. A case/control group was a mother
diagnosed to have hypertensive disorders of pregnancy ( > 140/90
mmHg) by an obstetrician or by the physician who is assigned in the
maternity wards during the antenatal period and control groups was
mothers without PIH (BP < 140/90 mmHg). The two study groups
were similar almost in many characteristics with the only difference
between those in the presence or absence of pregnancy-induced
hypertension.

Inclusion criteria

All pregnant women in the maternity ward with a gestational age
greater than 20 weeks were prepared for the two groups.

Exclusion criteria

Pregnant women with a gestational age of fewer than 20 weeks,
have a history of chronic hypertension before pregnancy, with
complicated problems and unable to take a blood sample, mothers
with previously or currently renal disorders, with the previous history
of a liver disorder, cardiac disease, with a history of dyslipidemia,
who are on treatment of lipidemic drugs, with a previous or current
history of HIV, who are obesed, below 18 years old and mothers
greater than 45 years old, who are not prepared to voluntarily
donate blood samples and who have been smoking were excluded
from the study.

Study variables

Dependent variables: Lipid profile, serum total protein, RFT and
PIH.

Independent variables: Age, drinking alcohol, nutritional status,
residence, educational status, occupation, income status, week of
gestation, BMI, parity, gravidity, pregnancy status, gestational age,
and trimester.

Sample size calculation

The sample size was calculated using a 95% confidence interval
with 0.05 precision. The systematic study reported that the overall
prevalence of pregnancy induced-hypertension in Ethiopia was
6.29% and (48) was used to calculate the minimum sample size.
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The sample size was calculated based on the comparison of
proportions for matched case-control study using

n = Z?P(1-P)/d?
n=90.58=91

The minimum sample size was estimated to be 91. Even if the study
is a prospective study, 10% was added by considering possible
unforeseen attrition factors, and another 10% of this value was
added to make it up to 100 pregnant women. Thus, for this study,
200 patients were recruited (100 each for both cases and the control

group).

Sampling method

A prospective case-control study was done and the sampling
method was convenient.

Measurement and data collection
Data collection procedure

Data was collected by using a pre-tested structured questionnaire
which is developed following a thorough review of works of literature
from different sources and will include information related to the
socio-demographic condition, obstetrics and medical status, lifestyle,
and nutritional habits of the participants. Data collection was carried
out in the maternity ward (antenatal care clinic, labor ward, and
delivery ward). Before the actual data collection, a pretest was
carried out to evaluate the validity of the format and procedure of the
study. In addition to the questionnaire, patient medical records were
reviewed to abstract relevant variables related to laboratory, clinical,
and obstetrics data.

The actual data was collected by face to face interviews,
measurements, and reviewing medical records of the mother using
a pretested structured questionnaire by trained data collectors. Data
were collected only for those pregnant women who come to the
hospital maternity ward only in the day time. Written informed
consent was obtained. The participants were interviewed by the
data collectors who were occasionally aided by trained assistants
and comprising junior resident doctors; with the aid of a
semi-structured, pre-tested questionnaire. The participants were
allowed to sit and rest for about 5 min. The blood pressure reading
was taken with the woman seated in the upright position and supine
position using a mercury sphygmomanometer apparatus; and for
referred women, BP was taken from referral form. Elevated blood
pressure was repeated after at least 4 h.

General sample collection procedures

Following written informed consent, and response to the
guestionnaire, the participants were registered on the notebook and
a serial number was given for each. Thereafter, 4-5 ml of the venous
blood sample was collected from each participant in an SST test
tube from the medial cubital of the forearm with swabbing by gauze
or cotton moistened with 70% alcohol by the principal investigator or
trained laboratory technologist professional. The whole blood
sample was stored at room temperature for 10-20 min until it is
coagulated. Thereafter, the blood sample was transported to the
laboratory department and centrifuged at 3,000 revolutions per
minute for 5 min and analyzed by the principal investigator in the
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Table 1. Normal range of serum total protein, urea, creatinine and lipid profile in both pregnant and non-pregnant adults.

First trimester Second trimester Third trimester

Analyte Unit Non-pregnant adult
Total serum protein g/dL 6.7-8.6

HDL Cholesterol mg/dL 40 - 60

LDL cholesterol mg/dL <100

Total cholesterol mg/dL <200
Triglyceride mg/dL <150

BUN mg/dL 7-20

Serum creatinine mg/dL 0.5-0.9

6.2-7.6 57-6.9 56-6.7
40 -78 52 - 87 48 - 87
60 -153 77 -184 101- 224
141 -210 176 - 299 219 -349
40 - 159 75 - 382 131 - 453
7-12 3-13 3-11
0.4-0.7 0.4-0.8 0.4-09

(http://perinatology.com/Reference/Reference%20Ranges/Cholesterol,HDL.htm), (45-46).

Laboratory Department of the Clinical Chemistry section at AZMPH
(Table 1).

Principle of the test for biochemical analysis

Serum TC, HDL, TG and LDL using standard enzymatic methods,
for serum creatine, urea and serum total protein was measured by
using modified Jaffe method, urease method and biuret method
respectively.

Data analysis and interpretation

The result was interpreted using normal reference range specifically
for pregnant women, defined by considering different factors like
serum urea, creatinine, lipid profile and serum total protein in
pregnant women.

Data was cleared, edited, checked for completeness manually
and entered into Statistical Package for the Social Science (SPSS)
for version 20.0 for Windows® (SPSS Inc., Chicago, IL, the USA) for
analysis. After organizing and cleaning the data, frequencies, and
percentages were calculated for all variables that are related to the
objectives of the study. The extent of serum urea, creatinine, lipid
profile, and serum total protein difference between case and control
group was checked. The difference between the mean levels of
serum lipids in the two groups was determined using Student’s
t-test. Categorical variables were analyzed using the chi-square and
continuous variables were analyzed with ANOVA where applicable.
Pearson’s correlation was used to find a correlation between lipid
profile with PIH, RFT with PIH, and serum total protein with PIH. The
level of statistical significance was set at a 95% confidence interval.
A P-value of less than 0.05 was considered statistically clinically
significant. Finally, the result was presented using tables and other
narrative forms.

Ethical considerations

The study was conducted after ethical approval was obtained from
the Research and Ethics Institutional Review Board of Addis Ababa
University College of Health Science, Department of Medical
Laboratory Science. An official permission letter was submitted to the
Ambhara Health Bureau and AZMPH. Informed written consent was
also obtained from each study participant before the actual data
collection. Participants were informed of the risks and benefits of the
study, their right to withdraw anytime, how confidentiality is
maintained using codes, and their right to get their results for free.
Individual’s clinically significant laboratory test analysis for tests was
linked to the responsible doctor for further diagnosis and treatment

accordingly.

RESULTS

A total of 200 pregnant women participated in the study.
The study participants were classified into two as case
and control groups. Control groups were pregnant women
without pregnancy-induced hypertension; whereas case
groups were pregnant women with pregnancy-induced
hypertension. Each group contains 100 study participants.
Out of 200 participants, pregnant women; 140 (70%) were
from antenatal clinics and the rest 60 (30%) were from
other maternity wards like delivery ward, postnatal care
ward, and high-risk maternity wards. Demographic data
related to the studied population was noted and presented
in Table 2.

The age range of total pregnant women who participated
in this study was from 18 — 41 years with a mean of 29.07
years. The mean age of pregnant women with PIH and
pregnant women without PIH was 28.23 years and 29.9
years respectively. Most of the study participants of both
the control and case group were found in the age range
25 - 29.9 with a percentage of 34 and 43% respectively.
From a total of 200 pregnant women that participated in
this study, 142 (71%) were from urban, 142 (71%) were
literate, 151 (75.5%) husbands were literate, 104 (52%) of
them were economically in the middle-income class, 83
(41.5%) were governmental employee (Table 2), most of
the study participants were multiparious (55%), 193
(96.5%) were married, 110 (55%) of them were in the
second trimester, and 125 (62.5%) had a gestational
week of fewer than 37 weeks (Table 4).

Blood pressure is the main variable for this study to
classify groups and parameters. In this study the
distribution of diastolic and systolic blood pressure in
control groups was less disperse that that of the case
groups (70.0 £ 8.8 and 115.0 + 9.03 and 104.7 £ 15.2 and
154.0 + 15.6 respectively) (Table 2).

Most of the study participants in both groups were: from
urban residence (69 and 73%), were a degree and above
holders (34 and 26%), and were governmental employers
(43 and 40%). Changes in demographic factors like
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Table 2. Blood pressure results & demographic factor distribution of study participants both control& case groups.

Parameter Control [No. (%)] Cases Total P-valve
<25 22 16
A ¢ . ) 25-29.9 43 34
ge range of participants (in 30-34.9 20 o8 0.068
years)
35-39.9 11 18
> 40 4 4
<17.3 9 8
BMI (kg/m?) 18.5-24.9 91 72 0.001
25-29.9 0 20
DBP in mmHg (mean + SD) 70.0+8.8 104.7 £ 15.2 <.001
SBP in mmHg (mean + SD) 115.0 £9.0 154.0 £ 15.6 <.001
. Urban 69 (69) 73 (73) 142 (71)
Resident Rural 31 (31) 27 (27) 58 (29) 0.533
llliterate 25 (25) 33 (33) 58 (29)
Educational status of Up to 12" 24 (24) 7(7) 31 (15.5) 0.009
participants Diploma 17 (14) 24 (24) 41 (20.5) '
Degree and above 34 (34) 36 (36) 70 (35)
House wife 29 (29) 26 (26) 55 (22.5)
Occupational status of Governmental 43 (43) 40 (40) 83 (41.5) 068
mothers NGO 12 (12) 18 (18) 30 (15) '
Farmer 16 (16) 16 (16) 32 (16)
Monthiv i ¢ stud Low level ( < 793) 18 (18) 19 (19) 37 (37)
pa"rgtcipya'n“tgome of study Middle (793 -2805) 39 (39) 20 (20) 59 (59) 0.010
High income ( >2805) 43 (43) 61 (61) 104 (52)

BMI = body mass index, DBP= diastolic blood pressure, NGO= nongovernmental organization, PIH= pregnancy induced hypertension, SD = standard

deviation, SBP = systolic blood pressure.

income status and educational status in case groups were
significant as compared to controls (P'valve < 0.05); and
changes like occupation and residence were not
significant as compared to controls (Pvalve >0.05) (Table
2).

Mean BP (both SBP and DBP) was significantly
increased in hypertensive pregnant women as compared
to that in normotensive pregnant women (104.70/154.00
mmHg and 74.75/ 112.75 mmHg, respectively). The
distribution blood pressure was more dispersed in the
case group than the normal group with a standard
deviation of 15.2/8.8 and 15.6/9.03 respectively (Table 2).
Most of the study participants were within normal weight
in both control (91%) and case groups (73%). But the
percentage of overweight is higher in the case group than
the normal group (19 and 2% respectively). In this study,
BMI was significantly high in case groups relative to
control groups (Pvalue < 0.001 and the result indicated

that pregnant women with BMI>25 kg/m* had high
chance of developing PIH than those with normal (P
valve < 0.001) (Table 2).

From a total of 200 study participants, 49.5% did not
have a habit of scheduled exercise, 47.5% were alcohol
drinkers, and 94% have a habit of fruit consumption.

According to the finding of this study, change in habit of
taking alcohol and doing scheduled exercise was
significantly associated with blood pressure (Pvalve
<0.05); whereas a change in habit of fruit consumption
was not significantly associated with blood pressure
(P'valve >0.083) (Table 3).

From a total of 200 pregnant women, 68% did not have
a history of partner change, 96.5% were married once,
51.5% were multigravidia, and 55% were with party range
of 1-4. The gestational weeks of the pregnant women
range from 20 weeks to 42 weeks with a higher
percentage in the third trimester (> 24 weeks) both in the
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Table 3. Activity related findings of participants and its association with the dependent variable.

Blood pressure

Parameter Total [No. (% P-valve
Control [No. (%)] Case [No. (%)] [ o)l
Yes, always 8 (8) 3@3) 11(5.5)
Habits of d heduled Yes 2-3 times a week 26 (26) 19 (19) 45(22.5)
abits of dong scheduled — y.q 5hce 2 week 10 (10) 4(4) 14(7) 0.005
physical exercise? )
Yes, irregularly 17 (17) 14 (14) 31(15.5)
Not at all 39 (39) 60 (60) 99(49.5)
Yes, always 1(1) 6(6) 7 (3.5)
Are you an alcohol drinker  Yes, sometimes 38 (38) 50 (50) 88 (44) 0.007
Not at all 61 (61) 44 (44) 105(52.5)
Always 4 (4) 3@3) 7 (3.5)
. . . Sometimes 68 (68) 60 (60) 128 (64)
Habits of fruit consumption Once a week 25 (25) 28 (28) 53 (26.5) 0.083
Never at all 33 9(9) 12 (8)

P-value < 0.05 considered as statistically significant.

Table 4. Maternity related factors and previous clinical history records distribution and their association with blood pressure results of the
study participants.

Blood Pressure Total [No.

Parameter Control [No. (%)]  Case [No. (%)] (%)] P-valve
Partner change Eis ;38((:?%)) 22 52‘61; 163‘;(?62;) 0.544
T iy man  awmare 0%
Marital status '\Sﬂiiglisd gg 8)8 ) 92 Eg)s ) 1973 (53?255) 0.381
Gravidity II\D/IrLiJrI]tqiiggr?\\/liiddiz :g 28; g; Egg 19073(?58i§5)) 0.68
SO e s
oM N S GRS
<37 61 (61) 64 (64) 125 (62.5)
Gestational age (weeks) 37-42 29 (29) 14 (22) 43 (21.5) 0.007
> 42 10 (10) 22 (22) 32 (16)
Gestational diabetes mellitus Eis 9; ((;;) gz 22)2) 1 991(29'?5) 0.016*
Family history of chronic hypertension Eis 93 ESL) é? g?g léi 805)5) 0.146
Family history of diabetes Eis 92 823) é? g?g 1;: gZS)S) 0.001*
Do have you sense of headache Eis ;2 E;g; 28 Egg; 1542((272) 0.015°

control and case groups which accounts for 78 and 77% As shown in Table 4, change in gestational weeks and
respectively (Table 4). clinical histories like gestational DM, family history of
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Table 5. Comparison of renal function, lipid profile, and total protein concentration between control and case groups of pregnant

women.
Parameter Group Mean = LSD Range Maximum Minimum
Serum urea (ma/d) Control 29.51 + 17.79 84.64 96.03 11.39
g Case 44.86 + 35.96 202.90 214.30 11.40
- Control 0.79 + 196 1.32 1.80 0.48
Serum creatinine (mgfdl) Case 1.00 + 0.45 2.22 2.70 0.48
. Control 5.47 +1.52 8.39 12.32 3.93
Serum total protein (g/dl) Case 5.60 + 1.53 10.88 13.90 3.02
Total cholesterol (mg/d) Control 213.30 + 33.85 165.57 280.10 11453
9 Case 239.29 + 65.71 317.40 443.20 125.80
Trigyceride (mg/d) Control 149.37+ 47.49 200.00 275.68 75.68
gy 9 Case 196.38 + 73.25 412.72 496.20 83.48
Control 76.48 + 16.24 64.36 103.20 38.84
HDL cholesterol (mg/d|
cholesterol (mg/d) Case 50.94 + 16.910 75.00 97.32 22.32
Control 120.65 + 34.58 212.26 266.98 54.72
LDL Cholesterol (mg/dI
(mgfd) Case 153.89 + 56.15 266.93 335.80 68.87

39

HDL= high density lipoprotein, g/dl= gram per deciliter, LDL= low density lipoprotein, mg/di= milligram per deciliter, SD= standard deviation.

diabetes and sense of headache were significantly
associated with blood pressure results of the study
participants (P <0.05) and other maternity factors like
partner change, marital status, trimester, party and
gravidity and like family history of diabetes, gestational
diabetes mellitus, sense of headache, and history of
chronic hypertension did not show significant association
with blood pressure (P'valve >0.005).

According to the present study finding; concentration of
chemical analytes like BUN, TC, TG, and LDL were more
dispersed and higher in case groups relative with control
pregnant women (44.86 + 35.96 in case and 29.51
17.79 in control, 239.29 + 65.71 in case and 213.30 +
33.85 in control, 196.38 + 73.25 in case and 149.37+
47.49 in control, 153.89 + 56.15 in case and 120.65 +
34.58 in control; respectively). But the level of serum
creatinine and serum total protein was relatively less
dispersed between the two groups, even if some higher
results are seen in case groups relative with control
groups (1.00 + 0.45 in case and 0.79 + .196 in control,
560 * 153 in case and 5.47 = 1.52 in control,
respectively). Decreased concentration of HDL
cholesterol was seen in case groups relative with the
control groups (50.94 + 16.910 in case and 76.48 + 16.24
in control groups; respectively) (Table 5).

In the present study, the percentage of high level of TC,
TG, LDL, serum creatinine and BUN level were seen in
pregnant women with PIH. The level of serum total protein

was nearly similar between the two groups whereas the
level of HDL was very low in case group compared with
control group. The serum levels of TC, TG, and LDL
consistently increased, whereas the serum level of HDL
consistently decreased from 2" trimester towards 3™
trimester in hypertensive pregnant women (Table 6).

As shown in Table 6, the serum levels of TC, TGs, and
LDL were significantly very high (P<0.05) and HDL was
very low (P<0.05) in case group in all trimesters in case
compared with control group. RFT in case group were
significantly higher than the control group (P<0.05). But
the change of serum total protein did not show a
significant association with blood pressure (P-valve =
0.092) (Table 6).

Pregnant women in case groups with BMI > 24.9 kg/m?
had greater chance of developing abnormally increased
level of TC (AOR: 6.003, 95% CI: 0.55 - 66.17, P= 004),
TG (AOR: 4.315, 95% CI: 1.06 -10.05, P= 0.044), LDL
(AOR: 4.565, 95% CI: 0.45 - 46.31, P = 0.012), and
abnormally decreased HDL (AOR: 2.15 , 95% CI: 0.42
-11.14, P = 0.032). In the control group, the association
between lipid profile tests and BMI was not significant
(P-valve>0.05). Pregnant women who did not have habits
of doing physical exercise have greater chance of having
abnormally high level of TC (AOR: 3.135, 95% CI: 0.54 -
18.09, P-valve=0.007 in case and AOR: 2.50, 95% CI. .88
- 13.14, P-valve=0.021 in control groups), TG (AOR:
2.480, 95% CI: .55 - 11.25, P-valve=0.046 in case), serum
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Table 6. Biochemical test finding and its association with the blood pressure of the study participants.

Blood pressure [No. (%)] Total [No.

Serum level Control Case (%)] P-valve
Decreased (< 5.6 g/dl) 69 (69) 57 (57) 126 (63)

TP Normal (5.6 - 6.7 g/dl) 17 (17) 30 (30) 47 (23.5) 0.282
Increased (> 6.7 g/dl) 14 (14) 13 (13) 27 (13.5)

cr Normal (0.4 - 0.9 mg/dI) 80 (80) 60 (60) 140 (70) 0.002
Increased (> 0.9 mg/dl) 20 (20) 40 (40) 60 (30) '

BUN Normal (3 -11 mg/dl) 60 (60) 39 (39) 99 (49) 0.002
Increased (> 11 mg/dl) 40 (40) 62 (62) 102 (51)
Hypochelestemia (<219 mg/dl) 55 (55) 41 (41) 96 (43)

TC Normal level (219 -349) 45 (45) 52 (52) 97 (43.5) 0.009
Hypercholestemia(> 349 g/dl) 0 (0) 7(7) 7(3.5)
Decreased level(< 131 mg/dl) 39 (39) 17 (17) 56 (28)

TG Normal level (131 - 453 g/dI) 61 (61) 81 (81) 142 (71) <0.001
Increased level (> 453 mg/dI) 0 (0) 2(2) 2(1)
Decreased level(< 48 mg/dl) 33 50 (50) 53 (26.5)

HDL-C Normal level (48 - 87 mg/dI) 70 (70) 47 (47) 117(58.5) <0.001
Increased level (> 87 mg/dl) 27 (27) 33 30 (15)
Decreased level (< 101 mg/dl) 33(33) 11 (11) 44 (22)

LDL-C Normal level (101- 224 mg/dl) 66 (66) 76 (76) 142 (71) < 0.000
Increased level (> 224 mg/dl) 1(1) 13 (13) 14 (7)

Cr = Serum creatinine, HDL-C= high-density lipoprotein, LDL-C =

low-density lipoprotein, TC= serum total cholesterol, TG= serum

triglyceride, TP = serum total protein, BUN= blood urea nitrogen, g/dl= gram per deciliter, mg/dl= milligram per deciliter.

LDL (AOR: 1.52, 95% CI: .50 - 12.67, P-valve=0.0101 in
control groups) and abnormally decreased HDL (AOR:
2.907, 95% CI: 1.10 - 7.69, P-valve=0.032 in case and
AOR: 2.764, 95% CI:.61 - 12.56, P-valve=0.018 in control
groups) level compared with those who schedule physical
exercises.

In case group, pregnant women who drinks alcohol had
more chance of developing abnormally high TC level and
abnormally decreased level of HDL (AOR: 2.047, 95% CI:
0.31- 13.42, P-valve=0.05 & AOR: 3.23, 95% CI: 1.25 -
8.36, P-valve=0.016, respectively). Also, in control group,
increased TC, TG, LDL and decreased HDL were seen in
alcohol drinking women, even if the association was not
significant (P-valve >0.05). In case group, pregnant
mothers who did not take fruit were more prone to having
abnormally increased level of TC (AOR: 4.930, 95% CI:
.40 - 1.46, P-valve=0.027) and decreased level of HDL
(AOR: 2.012, 95% CI: 0.14 - 28.89, P-valve=0.048) than
those who have good habits of fruit consumption (Table
7).

In multiple logistic regression analysis, pregnant
mothers who were in the third trimester had higher chance

of having increased serum TC (AOR: 1.444, 95% CI: 0.28
- 7.53, P-valve=0.004 in case group and AOR: 1.078,
95% CI: 0.014 - 8.4, P-valve=0.013 in control groups and
increased level of serum TG (AOR: 2.310, 95% CI: 0.49 -
10.97, P-valve=0.022 in case group and AOR: 1.119, 95%
Cl: 0.02 - 1.74, P-valve=0.022 in control groups) in both
groups. Also in this study, pregnant mothers in case group
with multigravidia had a significant greater chance of
having increased serum TC (AOR: 4.915, 95% CI: 0.97
-24.98, P-valve=0.045) and serum LDL (AOR: 4.840, 95%
Cl: 057 - 4208, P-valve=0.043) compared with
primigravida women; even when significant association
was not seen in controls (Table 7).

And the multiple logistic regression model indicate that
factors like BMI and gravidity had significant association
with blood urea nitrogen and serum creatinine test results
of both groups. Pregnant women with BMI> 24.9 kg/m?
had greater chance of developing abnormally increased
level of BUN level (AOR: 2.935, 95% CI: 0.614 - 13.700,
P=0.027 in case groups and AOR: 1.850, 95% CI: 0.629 -
5.573, P= 0.011 in control groups) and serum creatinine
level (not significant in case groups and AOR: 6.507, 95%



Table 7. Association between different risk factors of PIH with lipid profile test results of the study participants.
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Parameter Group TC TG HDL-C LDL-C
p-value AOR (95%ClI) p-value AOR (95%ClI) p-value AOR (95%ClI) p-value AOR (95%ClI)
BMI Case 0.004 6.003 (0.55 - 6.17) 0.044 4.315 (1.06 -10.05) 0.012 4.565 (0.45 - 46.31) 0.032 2.15(0.42 -11.14)
Control 0.143 1.486 (0.67 - 3.36) 0.885 1.275 (0.05 - 33.84) 0.199 1.013 (0.329 - 3.12) 0.979 1.045 (0.01- 68.91)
Exercise Case 0.007 3.135 (0.54 - 8.09) 0.046 2.480 (0.55 - 11.25) 0.032 2.907 (1.10 - 7.69) 0.264 5.897 (0.71 - 9.21)
Control 0.021 2.50 (0.88 -13.14) 0.239 1.920 (0.28 - 13.14) 0.018 2.764 (0.61 - 12.56) 0.0101 1.52 (0.50 - 12.67)
Alcohol Case 0.05 2.047 (0.31- 13.42) 0.243 5.263 (0.92 - 30.26) 0.016 3.23 (1.25 - 8.36) 0.458 1.88 (0.36 - 9.90)
Control 0.455 1.096 (0.24 - 4.92) 0.063 1.205 (0.19 - 7.64) 0.451 1.845 (0.38 - 9.06) 0.682 1.558 (0.19 - 13.03)
Fruit Case 0.027 4.930 (0.40 - 1.46) 0.495 5.785 (0.35 - 95.84) 0.048 2.012(0.14 - 28.89) 0.933 7.604 (0.38 - 51.69)
Control 0.215 2.586 (0.48 -13.99) 0.220 1.886 (0.31 - 11.66) 0.607 1.596 (0.48 - 5.34) 0.184 1.08 (0.195 - 5.93)
Trimester Case 0.004 1.444 (0.28 - 7.53) 0.022 2.310 (0.49 - 10.97) 0.157 2.425 (0.52 - 11.25) 0.233 2.675 (0.84 - 22.55)
Control 0.013 1.078 (0.014 - 434) 0.022 0.119 (0.02 - .74) 0.025 2.06 (0.76 - 5.60) 0.067 1.37 (0.070 - 1.91)
Gravidit Case 0.045 4.915 (0.97 -24.98) 0.652 3.310 (0.24 - 9.52) 0.869 2.106 (0.47 - 9.45) 0.043 4.840 (0.57 - 42.08)
y Control 0.482 1.840 (0.34 - 0.08) 0.140 1.524 (0.68 - 16.23) 0.331 1.082 (0.42 - 2.77) 0.153 2.26 (1.06 -7.02)

Alcohol = have habits of drinking alcohol more than 2-3 times a week, BMI = body mass index, Exercise = have habits of doing scheduled exercise more than or equal to 2-3 times a weeks, Fruit =
participants have habits of fruit consumption, Gravidity = the number of times that a woman has been pregnant, Trimester= gestational periods.

Cl: 1.475 - 28.698, P= 0.013 in control groups).
Pregnant multigravidia mothers also have high
chance of increased level of serum creatinine
(AOR: 2.352, 95% CI: 0.942 — 5.874, P=0.007, in
case groups and AOR: 2.027, 95% CI: 0.702 -
5.858, P=0.012 in control groups) and blood urea
level (AOR: 1.856, 95% CI: 0.754 - 4.566, P=
0.018 in case groups and AOR: 12.288, 95% CI:
0.971 - 5.390, P=0.045 in control groups). Multiple
logistic regression analysis also indicated that
pregnant women in the third trimester were more
prone to having abnormally low serum total protein
compared with pregnant women in the second
trimester in both groups (AOR: 1.254, 95% CI:

0.503 - 3.126, P=0.028, in case groups and AOR:
1.693, 95% CI: 0.750 - 3.825, P= 0.025 in control
groups) (Table 8).

In the present study, strong positive correlation
was seen between serum creatinine with blood
urea, serum total cholesterol with LDL cholesterol
and serum triglyceride, serum triglyceride with LDL
cholesterol and a strong negative correlation
between HDL cholesterol with other lipid profile
tests. Blood pressure had strong positive
correlation with lipid profile tests like serum total
cholesterol, serum triglyceride and LDL (r > 0.50);
also, strong negative correlation with HDL
cholesterol result of the study participants was

observed (r = -0.78). Blood pressure was also
strongly correlated with renal function tests.

DISCUSSION

Management of preeclampsia aims to minimize
any pregnancy-related complications, avoiding
unnecessary prematurity and to maximize
maternal and prenatal/neonatal survival and
health status. In this study, a simple screening was
investigated to decrease the complications related
to preeclampsia, by detection of serum lipid profile,
and renal function test in early pregnancy
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Table 8. Association between different risk factors of PIH with lipid profile, RFT and serum total protein test results of the study

participants.

Control groups

Case groups

Parameter 95% C.I 95% C.I
P-valve AOR P-valve AOR

Lower Upper Lower Upper
BUN BMI 0.011 1.850 0.629 5.573 0.027 2.935 0.614 13.700
Gravidity 0.045 2.288 0.971 5.390 0.018 1.856 0.754 4.566
TP Fruit 0.242 3.711 0.412 33.443 0.165 2.137 0.731 6.249
Trimester 0.025 1.693 0.750 3.825 0.028 1.254 0.503 3.126
BMI 0.013 6.507 10.475 28.698 0.449 1.523 0.513 4.526
CR Exercise 0.018 1.464 0.147 1.461 0.021 1.825 0.706 4.713
Gravidity 0.012 2.027 0.702 5.858 0.0067 2.352 0.942 5.874

Alcohol = have habits of drinking alcohol more than 2-3 times a week, BMI = body mass index, CR=serum creatinine, Exercise = have habits of
doing scheduled exercise more than or equal to 2-3 times a weeks, Fruit = participants have habits of fruit consumption, Gravidity = the number of
times that a woman has been pregnant, TP = serum total protein, Trimester= gestational periods, BUN = blood urea nitrogen.

decreases the risk that occurs due to PIH. In this study,
significant increase in serum cholesterol, triglycerides,
LDL, renal function tests and decreased HDL cholesterol
were seen in pregnant women with PIH relative to
normotensive pregnhant women (p<0.05). The mean
systolic blood pressure for both normal and case group
pregnant women was 115.0 £ 9.03 and 154.0 = 15.6
mmHg and mean diastolic pressure was 70.0 £ 8.8 and
104.7 + 15.2 mmHg. BMI and blood pressure were
significant variables among normal pregnancy and
preeclampsia as per this study.

In the present study, pregnant mothers with
multigravida, history of preeclampsia on prior pregnancy,
multiple pregnancies, not receiving nutritional counseling
during pregnancy, drinking alcohol during pregnancy, not
consuming fruit, with BMI>25 kg/m®, gestational weeks
greater than 37 weeks, have a family history of diabetes
mellitus and age > 35 years had greater significant
chance of developing pregnancy-induced hypertension (P
< 0.05). These risk factors in our study are in agreement
with already published reports (Grum et al., 2017; Kahsay
et al., 2018). Also, in the present study, pregnant mothers
from urban residences have greater chance of developing
PIH than pregnant mothers from rural residences; which
is a opposite of the previously published study done in
Tigray (Kahsay et al., 2018) and this variation may be due
to lifestyle and nutritional variation between the two study
participants.

In the present study, the mean serum total cholesterol
level was 239.29 + 65.71 mg/dl in case groups and
213.30 = 33.85 mg/dl in control groups. Mean HDL in
preeclampsia was 50.94 + 16.910 mg/dl and 76.48 *
16.24 mg/dl in normal groups. Mean LDL in pregnant
women with PIH was 153.89 + 56.15 mg/dl and normal
pregnancy was 120.65 * 34.58 mg/dl. Mean triglycerides
in preeclampsia was 196.38 + 73.25 mg/dl and normal
pregnancy was 149.37+ 47.49 mg/dl.

According to the finding of this study, serum TC, TG and
LDL level was increased in preeclampsia when compared
to normal pregnancy, and the change was also statistically
significant (P<0.05). But the serum level of HDL was
significantly low in case groups relative to the control
groups (P<0.05). This finding was similar with the finding
of different previous published studies (Roohi et al., 2015;
Pusukuru et al., 2016; Rabia et al., 2013; Ali et al., 2017;
Alemu et al., 2018) in which all reported that pregnant
women as compared to non-pregnant had significantly
increased  total cholesterol, triglycerides  and
LDL-cholesterol (p<0.05) along with significantly lower
level of HDL cholesterol (P <0.05). On the contrary, the
finding of this study was not in line with the finding of a
case-control study done in India which reported that the
changes in lipid profile were not significant as compared
to controls (Chopra et al., 2017).

In hypertensive pregnhant women, the serum levels of
TC, TG and LDL significantly increased and the serum
level of HDL significantly decreased in the 3" trimester of
pregnancy relative to those in the 2" trimester. The
decreased levels of HDL in the 3rd trimester of
hypertensive pregnant women in our study are in
agreement with already published reports (Rabia et al,
2013; Ali et al., 2017; Alemu et al., 2018). From the results
of our study, it can be found that serum levels of TC, TG,
HDL, and LDL are more profound in the 3rd trimester of
pregnancy in hypertensive pregnant women as compared
to that of normotensive pregnant women (Table 7).

According to the present study finding, the mean blood
urea level in preeclampsia was 44.86 + 35.96 mg/dl and
normal pregnancy was 29.51 + 17.79 mg/dl and the mean
serum creatinine level in pregnant women with PIH was
1.00 £ 0.45 mg/dl and normal preghancy was 0.79 + 0.196
mg/dl. Serum creatinine and blood urea level increased in
preeclampsia when compared to normal pregnancy, and
the change was also statistically significant (P<0.05). And



this was similar with the finding of different previously
published studies (Awoke et al., 2012; Ahmad et al., 2018
and Maputle et al., 2015); which all reported that a
significant alternation of blood urea and serum creatinine
was found with pregnant women who have PIH compared
with pregnant women without PIH (P <0.05).

According to the finding of the present study, nearly all
of the study participants (in both groups) had decreased
level of serum total protein. The cause for this decreasing
value may be due to lifestyle and nutritional based
problems. The mean serum total protein level in pregnant
women with PIH was 5.60 £ 1.53 g/dl and in women with
normal pregnancy was 5.47 +* 1.52 g/dl. The level of
serum total protein was somewhat high in case groups
relative to control groups but the change was not
significantly low in case groups relative to the control
groups (P>0.05) which is similar with the finding of
different previous studies (Ahmad et al., 2018; Maputle et
al., 2015; Begum et al., 2010); which indicated that
pregnant women with PIH have increased level compared
with pregnant women without PIH and the change in
serum total protein level was significant (p < 0.001); even
if the change in this study was not significant (P>0.05). On
the contrary, the finding of the current study was opposite
with the findings of different previously published studies
(Villar et al, 2006, Awoke et al., 2012; Chen et al., 2016;
Ali et al.,, 2017), in which all reported that there was
statistically significant decrease in the level of total protein
(p<0.05). This difference may have occurred due to
different variation of study participants like nutritional
habit, ethnicity, follow up care during ANC, exercise and
other factors which have greater effect on the protein level
of study participants.

Pregnant women with BMI > 24.9 kg/m? have greater
chance of developing abnormally increased level of serum
TC (AOR: 6.003, 95% CI: 0.55 - 66.17, P= 004), serum
TG (AOR: 4.315, 95% CI: 1.06 -10.05, P= 0.044), LDL
(AOR: 4.565, 95% CI: 0.45 - 46.31, P = 0.012), BUN level
(AOR: 2.935, 95% CI: 0.614 - 13.700, P= .027 in case
groups and AOR: 1.850, 95% CI: 0.629 - 5.573, P=0.011
in control groups) and serum creatinine level (AOR:
6.507, 95% CI: 1.475 - 28.698, P= 0.013 in control
groups) and abnormally decreased HDL (AOR: 2.15 ,
95% CI: 0.42 -11.14, P = 0.032). But in control groups, the
association between lipid profile tests and serum
creatinine with BMI was not significant (P-valve>0.05)
(Table 7).

Pregnant women who did not have habits of doing
physical exercise have greater chance of having
abnormally high level of serum TC (AOR: 3.135, 95% CI:
0.54 - 18.09, P-valve=0.007 in case and AOR: 2.50, 95%
Cl: .88 - 13.14, P-valve=0.021 in control groups), serum
TG (AOR: 2.480, 95% CI: .55 - 11.25, P-valve=0.046 in
case), serum LDL (AOR: 1.52, 95% CI: .50 - 12.67,
P-valve=0.0101 in control groups) and abnormally
decreased HDL (AOR: 2.907, 95% CI. 1.10 - 7.69,
P-valve=0.032 in case and AOR: 2.764, 95% CI:.61 -
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12.56, P-valve=0.018 in control groups) level compared
with those who schedule physical exercises.

In case groups, pregnant women with habit of drinking
alcohol had high chance of having abnormally high TC
level (AOR: 2.047, 95% CI: 0.31- 13.42, P-valve=0.05)
and abnormally decreased level of HDL (AOR: 3.23, 95%
Cl: 1.25 - 8.36, P-valve=0.016). In control groups,
increased TC, TG, LDL and decreased HDL were seen in
alcohol drinking women, even if the association was not
significant (P-valve >0.05). Those not taking fruits had
high chance of having abnormally increased level of
serum total cholesterol (AOR: 4.930, 95% CI: .40 - 1.46,
P-valve=0.027) and decreased level of serum HDL
cholesterol (AOR: 2.012, 95% CI: .14 - 28.89,
P-valve=0.048) than those who have good habits of fruit
consumption (Table 7).

Pregnant mothers in the third trimester had higher
chance of having increased level of TC (AOR: 1.444, 95%
Cl: 0.28 - 7.53, P-valve=0.004 in case groups and AOR:
1.078, 95% CI: 0.014 - 8.4, P-valve=0.013 in control
groups), TG (AOR: 2.310, 95% CI. 0.49 - 10.97,
P-valve=0.022 in case groups and AOR: 1.119, 95% CI:
0.02 - 1.74, P-valve=0.022 in control groups) and
abnormally low serum total protein (AOR: 1.254, 95% CI:
0.503 - 3.126, P=0.028, in case groups and AOR: 1.693,
95% CI: 0.750 - 3.825, P= 0.025 in control groups)
compared to those in the 2nd trimester. Multigravidia was
another factor that increased level of TC (AOR: 4.915,
95% CI: 0.97 -24.98, P-valve=0.045), LDL (AOR: 4.840,
95% CI: 0.57 - 42.08, P-valve=0.043), CR (AOR: 2.352,
95% CI: 0.942 - 5.874, P= 0.007), in case groups and
(AOR: 2.027, 95% CI: 0.702 - 5.858, P= 0.012) in control
groups, as well as BUN (AOR: 1.856, 95% CI: 0.754 -
4,566, P= 0.018 in case groups and (AOR: 12.288, 95%
Cl: 0.971 - 5.390, P= 0.045) in control groups; compared
with primigravida women (Tables 7 and 8).

In general, the present study finding indicated that
pregnant women with PIH had significantly increased
level of TC, TG, LDL, RFT and significantly decreased
level of HDL compared with pregnant women without PIH.
The study finding also indicate that pregnant mothers with
multigravida, history of preeclampsia, multiple
pregnancies, not receiving nutritional counseling during
pregnancy, drinking alcohol during pregnancy, not
consuming fruit, with BMI>25 kg/m®, gestational weeks
greater than 37 weeks, have a family history of diabetes
mellitus and age > 35 years had greater significant
chance of developing pregnancy-induced hypertension (P
< 0.05). Factors like BMI, schedule physical exercise,
drinking alcohol, fruit consumption, trimester and gravidity
showed significant association with abnormal lipid profile
and RFT result of the study participants (Tables 7 and 8).

CONCLUSION AND RECOMMENDATION

Elevation of serum lipid profiles and renal function tests
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were seen among pregnant women with pregnancy-
induced hypertension when compared with pregnant
women without pregnancy-induced hypertension. Thus,
the findings of the present study suggest that abnormal
levels of lipid profile (TGs, TC, LDL, and HDL) and renal
function test may contribute to the promotion of
hypertension in pregnant women. This association may
help to investigate the underlying pathological process of
hypertension in pregnancy. Estimating serum lipid profile
and renal function test is a simple screening test that
helps to recognize dyslipidemia and renal failure in the
early second trimester of patients who are at risk of
preeclampsia.

Due to early detection of altered lipid profile and renal
function test in preeclamptics, the incidence of
complications can be decreased, which in turn reduces
the materno-fetal morbidity and mortality. Therefore,
serum lipid profiles and renal function tests must be
continuously monitored throughout the whole pregnancy
period as it would be helpful in the early detection and/or
developing the strategies to prevent any obstetric-
associated complication during PIH and/or at the time of
delivery. We can improve the feto-maternal outcome by
early detection of high-risk patients. This study results
suggest that by modification of dietary pattern we can help
in the prevention of pre-eclampsia; however, larger
studies are required to ascertain a dietary association with
pre-eclampsia.

ABBREVIATIONS

AOR, Adjusted odd ratio; BMI, body mass index; CDC,
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