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Abstract

Background: Preeclampsia is a pregnancy specific disorder characterized by hypertension and proteinuria
or new onset of hypertension and significant end organ disfunction with or without proteinuria after 20
weeks of gestation. Preeclampsia is associated with reduction of utero-placental blood flow, which is
reflected in high blood pressure and proteinuria during the second half of pregnancy. Hyper-androgenism
may be implicated in the pathogenesis of preeclampsia, if so, there should be a difference between the
levels of testosterone in pregnant women complicated with preeclampsia and those without this
complication.

Objective: To determine association of serum free testosterone with preeclampsia.

Methods: This case control study was conducted in the department of Obstetrics & Gynaecology of
Institute of Child & Mother Health (ICMH), Matuail, Dhaka during September 2021 to August 2022.
Patient complicated by preeclampsia and patient without preeclampsia attending Obstetrics and
Gynecology Department was included in this study by consecutive sampling. All of them were briefed
regarding the study. After that they were included by eligibility criteria and patients were classified into
two groups. A total of 80 participants during second half of pregnancy were enrolled and among them 40
patient complicated by preeclampsia was considered as case and 40 patients without preeclampsia was
considered as control. A written consent was obtained. Data were analysed by using Statistical Packages
for Social Sciences (SPSS-26). The significance test was done by unpaired t test and Chi square test. P
value less than 0.05 was considered statistically significant.

Results: The mean age of the cases was 23.6+3.66 years and the mean age of the control was 24.25+4.91
years. In both group maximum study subjects were secondary education 40% and 45% in case and control
group respectively. Maximum patients 52.5% and 42.5% were 31-35 gestational weeks in case and control
group respectively. The mean gestational age 32.1+2.92 weeks in preeclamptic group and 32.4+3.53 weeks
in control group. Data analysis revealed no statistically significant difference between two groups patients
in terms of sociodemographic parameters (p>0.05). The mean free serum testosterone was 2.91+0.62 in
preeclampsia group and 1.19+0.49 in healthy normal pregnancy group. Analysis revealed that mean free
serum testosterone was significantly increased among the preeclampsia group than the healthy normal
pregnancy group (p<0.001). It was confirmed that the serum free testosterone levels were considerably
high in the preeclamptic participants than the participants without preeclampsia.

Conclusion: The levels of free testosterone is higher in patients with preeclampsia compared to
normotensive pregnant women during the second half of pregnancy. This difference could indicate an
involvement of testosterone in the pathophysiology of preeclampsia and stimulates research in the potential
role of anti-androgens in the management of preeclampsia.

Keywords: Association, Serum Free Testosterone, Preeclampsia

Introduction

Preeclampsia is a multisystem disorder of unknown etiology characterized by development of
hypertension to the extent of 140/90 mmHg or more with proteinuria after the 20" week of
gestation in a previously normotensive and nonproteinuric woman. In the absence of proteinuria
additional features contribute to diagnosis (i.e., thrombocytopenia, renal insufficiency, impaired
liver function, pulmonary edema, cerebral or visual symptoms) [, Preeclampsia is classified
into mild preeclampsia and severe preeclampsia. Severe preeclampsia is characterized by severe
hypertension (>160/110 mmHg) or endorgan injury. Women who met criteria of preeclampsia
but not severe preeclampsia are diagnosed as mild preeclampsia. The threat of severe
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preeclampsia to mothers and infants is more serious than that of
mild preeclampsia. A gradual increase in its prevalence has been
observed worldwide. It is estimated that the prevalence of
preeclampsia globally is 4.6% with 95% Cl, 2.7%-8.2% [,
Preeclampsia and related hypertensive disorders of pregnancy
impact 5-8% of all births in the United States. Incidence rates for
preeclampsia alone-in the United States, Canada and Western
Europe, range from 2-5%. In the developing world, severe forms
of preeclampsia and eclampsia are more common, ranging from
a low of 4.0% of all deliveries to as high as 18% in parts of
Africa. The incidence of severe preeclampsia is about 5/1,000
maternities. Pregnancy induced hypertension complicates about
10.0% of pregnancies, but there is a widespread geographic
variation in its incidence. Bangladesh is a developing country
where higher (about 16.0%) incidence of preeclampsia was
reported B 4. Although the identification of underlying risk
factors for preeclampsia is different but some identified risk
factors are documented like nulliparity, family history,
preeclampsia in previous pregnancy, multiple gestation, and
pregestational diabetes mellitus, chronic hypertension, chronic
renal disease and some auto immune diseases 1. Preeclampsia is
associated with morbidities or complications which are well
established. If not diagnosed or treated, it increases the risk of
abruptio-placenta, acute renal failure (ARF) disseminated
intravascular coagulation (DIC), HELLP (H: haemolysis, EL:
Elevated liver enzyme and LP: Low Platelet count) syndrome,
cerebral haemorrhage and maternal death [; intrauterine growth
retardation (IUGR), preterm delivery, low birth weight and
neonatal death are common perienatal outcome associated with
preeclampsia Ul Similarly, high testosterone in women with
polycystic ovary syndrome augments the risk and incidence of
preeclampsia in future pregnancy 1. Therefore, it is possible that
testosterone may play a potential role in the pathogenesis of
preeclampsia through modulation of vascular reactivity and
endothelial functions through activation of platelet aggregations
and renin-angiotensin system [l Besides, preeclampsia is
associated with high free androgen index and total testosterone
that induce vasoconstriction through the reduction of vasodilator
prostacyclin and increase of vasoconstrictor thromboxane A2
(291 In human male the peripheral aromatization of testosterone
to estradiol (E2) account for 80% of the production of the latter.
In female, adrenal androgens are important substrates, since as
much as 50.0% of the estradiol E2 produced during pregnancy
comes from the aromatization of androgens Y. Aromatase
activity is present in adipose cells and also in liver, skin and
other tissues. Increased activity of this enzyme may contribute to
the estrogenization that characterizes such disease as cirrhosis of
the liver, hyperthyroidism and obesity [*2. Therefore, the aim of
the present study will be to find the association between serum
free testosterone levels and preeclampsia.

Materials and Methods
Study design: Case control study.

Place of study: Department of Obstetrics and Gynaecology
Department of ICMH, Dhaka, Bangladesh.

Study participants: Women with preeclampsia was one group
(case) and healthy pregnant women were another group (control)
attending in the department of Obstetrics and Gynaecology,
ICMH, Dhaka, Bangladesh.

Period of study: September 2021 to August 2022.

https://www.gynaecologyjournal.com

Sample size determination
To calculate sample size for case control study the comparison
between two means, the following formula was followed:

n— (Z, + Zﬁ)z x (512 +022)

- (1 — 11,)’

Hoque et al. [*3]

Sample size= 40 (in each group).

All values were taken from Salamalekis et al. 4],
Therefore, total targeted sample size was 80 (40%2).

Selection criteria

Inclusion criteria for case

a) Primigravida in 20 completed weeks to 40 weeks.

b) Age of all subjects within 18-35 years.

c) Blood pressure >140/90 mm of Hg observed at least on two
occasions 4 hours apart.

d) Proteinuria: Dipstick reading and or >1+ and or severe
features.

e) Singleton gestation.

Inclusion criteria for control

a) Normotensive primigravida between 20 completed weeks to
40 weeks.

b) Age of all subjects within 18-35 years.

¢) Singleton gestation.

d) Proteinuria: Dipstick reading < 1 + or nil.

Exclusion criteria for case and control

a) History of hypertension and proteinuria before 20 weeks of
gestation of before gestation associated with any systemic
diseases (Diabetes mellitus, chronic renal disease, essential
hypertension, liver disease, autoimmune disease, heart
disease, epilepsy, coagulation disorder.

b) Patients with antihypertensive.

¢) Patients with hormone treatment.

d) Any condition resulting in hormone disorder like PCOS etc.

e) Psychotic patients.

f)  Smoker.

Study Procedure

This study consists of 20 weeks to 40 weeks of pregnancy with
preeclampsia in 40 cases (Case) and 40 case of healthy normal
pregnancy without preeclampsia (control). This was done over a
period of 12 months (September 2021 to August 2022). All the
cases that was available up to the study period have been taken
for the purpose of study. For all the selected cases, detailed
history was taken and complete examination was done. The
previous obstetric records and ultrasound reports were reviewed.
The demographic and anthropometric variables were age, socio-
economic status, weight, and height. The obstetrical variables
were gestational age, gravida, parity and biochemical parameters
that included free testosterone. Data were collected using a
structured questionnaire containing all the variables of interest
and by interview, clinical examination and laboratory
investigations and recorded on the pre-designed data collection
sheet. All information was keep confidential. Purpose and
procedure of the study was discussed with the patients who
fulfilled the inclusion criteria. Written consent was taken from
those who agreed to be included in the study. A clean urine
container was given to each of them with proper instructions to
collect midstream urine for the study.
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An immediate dipstick test was performed using Multistix
reagent strips. 5 ml of blood was collected from every patient
with all aseptic precaution by a disposable syringe for free serum
testosterone. Serum was separated, stored under -20% in
department. After completion of sample collection, assay was
carried out in Microbiology Department of BSMMU by the
DRG free Testosterone ELISA kit. Relevant investigations were
also done in necessary cases.

Data Analysis: Statistical analyses were carried out by using the

https://www.gynaecologyjournal.com

Statistical Package for Social Sciences version 26 for Windows
(SPSS Inc., Chicago, Illinois, USA). Continuous variables were
expressed as mean tstandard deviation, and categorical variables
as frequencies and percentages n (%). Chi-square test used to
analyze the categorical variables and shown in cross tabulation.
The mean difference between groups were analyzed by unpaired
t-test for continuous variables. P values <0.05 considered as
statistically significant.

Results

Table 1: Sociodemographic characteristics between case and control group (n=80)

. . - Case (n=40) Control (n=40)
Sociodemographic characteristics No. % No. % p value
Age in years
18- 25 27 67.5 22 55.5
26-35 13 325 18 45.0
Meanz SD (Years) Range (years) 23.6+3.66 18-35 24.25+4.91 18-35 0.488
Level of education
Primary 8 20.0 4 12.0
Secondary 16 40.0 18 45.0 0.445
Higher Secondary 10 25.0 8 20.0 '
Graduate or higher 6 15.0 10 25.0
Occupation
Housewife 28 70.0 27 67.5
Service 9 225 7 175 0.530
Student 3 7.5 6 15.0
Socioeconomic status
Affluent class 6 15.0 7 175
Lower middle class 20 50.0 22 55.0 0.766
Lower class 14 35.0 11 275

Case- Preeclampsia, Control- Healthy normal pregnancy, p value reached from unpaired student’s t test for quantitate data and Chi-square test for

qualitative data

Table-1 showed that the mean age of the cases was 23.6+3.66
years and the mean age of the control was 24.25+4.91 years.
Data showed that the highest percentage of the patients 67.5%
and 55.5% in age group below 26 years in case and control
group respectively. Maximum study subjects were secondary
education 40% and 45% in case and control group respectively.
Above table showed that proportion of housewife 70.0% in cases
group and in control group in 67.5%. Maximum patients
(50.0%) were came from lower middle class family followed by
lower class 35.5% in case group and in control group 55.0%
patients came from lower middle class family followed by
27.5% in lower class. Data analysis revealed no statistically
significant difference between two groups patients in terms of
sociodemographic characteristics (p>0.05).

Table 2: Distribution of the study subjects by gestational age (Weeks)
in two groups (n=80)

. Case (n=40) | Control (n=40) | p
Gestational age (Weeks) No. % No. % value
20-25 1 25 1 25
26-30 13 325 14 35.0
31-35 21 52.5 17 425
36-40 5 12.5 8 20.0

Total 40 100.0 | 40 100.0
Mean+SD 32.1+2.92 32.44+3.53 0.655

Case- Preeclampsia, Control- Healthy normal pregnhancy, p value
reached from unpaired student’s t test

Above table showed that maximum patients (52.5%) were 31-35
gestational weeks followed by 32.5% patients gestational age
26-30 weeks in cases group and in control group 42.5% patients
gestational age 31-35 weeks followed by 35.0% patients had
gestational age 26-30 weeks. Data analysis revealed no
statistically significant difference between two groups patients in
terms of gestational weeks (p>0.05).

Table 3: Distribution of the study subjects by BMI in two groups

(n=80)

5 Case (n=40) | Control (n=40) | p

BMI (kg/m) No. % No. % |valug
Underweight (<18.5) 1 2.5 3 7.5
Normal weight (18.5-24.9) 28 70.0 31 775
Overweight (>25) 11 275 6 15.0
Total 40 |100.0| 40 100.0

Mean +SD 24.1+2.40 23.9+2.92  |0.139

Case- Preeclampsia, Control- Healthy normal pregnancy, p value
reached from unpaired student’s t test

Above table showed that maximum patients (70%) had normal
weight in case group and 77.5% in control group. Overweight
was found in 27.5% and 15.0% in case and control group
respectively. Data analysis revealed no statistically significant
difference between two groups patients in terms of BMI
(p>0.05).
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Table 4: Distribution of the study subjects by proteinuria in two groups (n=80)

A Case (n=40) Control (n=40)
Proteinuria No. % No. % p value
Nil 3 7.5 37 95.5
+ 4 10.0 3 7.5
++ 23 57.5 0 0.0 <0.001*
+++ 9 225 0 0.0
++++ 1 2.5 0 0.0
Total 40 100.0 40 100.0

Case- Preeclampsia, Control- Healthy normal pregnancy, p value reached from chi square test

In the group with pre-eclampsia, 57.5% of patients had
proteinuria 2+, 22.5% patients had proteinuria 3+ levels were

significantly higher in the preeclamptic group than in the control
group (p<0.001).

Table 5: Comparison of blood pressure between two groups (N=80)

Blood pressure Case (n=40) Meanz SD Control (n=40) Meanz SD p value
Systolic BP (mmHg) 158.4+9.23 119.6+8.83 <0.001*
Diastolic BP (mmHg) 103.87+4.40 74.0£6.62 <0.001*

Case- Preeclampsia, Control- Healthy normal pregnancy, p value reached from unpaired student’s t test

In Table-5 showed the comparison of mean blood pressure
between two group. The mean SBP 158.4+9.23 in case group
and 119.6+8.83 in control group. The mean DBP was

103.87+4.40 in case group and 74.0+6.62 in control group. The
mean SBP and DBP significantly in preeclamptic group compare
to healthy normal pregnancy (p<0.001).
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Fig 1: Scatter diagram showing the correlation the serum free testosterone with systolic blood pressure.
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Fig 2: Scatter diagram showing the correlation the serum free testosterone with diastolic blood pressure.
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Fig 3: Scatter diagram showing the correlation the serum free testosterone with proteinuria.

Table 6: Comparison of free serum testosterone between case and control group (n=80)

Parameter

Case (n=40)

Control (n=40) p value

Free mean Serum Testosterone (pg/ml)

2.91+0.62

1.19+0.49

p<0.001*

Values depicted are mean +SD, p-value obtained from unpaired student’s ‘t’ test, *significant, Case- Preeclampsia, Control- Healthy normal

pregnancy

Table-6 showed the comparison of free serum testosterone
between two groups. The mean free serum testosterone was
2.91+0.62 in case group and 1.19+0.49 in control group.

Analysis revealed that mean free serum testosterone was
significantly increased among the preeclampsia group than the
healthy normal pregnancy group (p<0.001).

Table 7: Distribution of study subjects by serum free testosterone level between two groups (n=80)

Free serum testosterone Case (n=40) No. (%) Control (n=40) No. (%) OR 95% ClI p value
Elevated (>2.85 pg/ml) 35 (87.5%) 9 (22.5%) i -
Normal (0.50-2.85 pg/ml) 5 (12.5%) 31 (77.5%) 24.11 (7:3-79.7) <0.001
Total 40 (100.0%) 40 (100.0%)

*significant, p value reached from Chi square test

Data analysis revealed that the percentage of free serum
testosterone above normal was found to be high among the
preeclampsia group (87.5%) whereas normal pregnancy group
(22.5%) and the difference was statistically significant
(p<0.001) between case and control having OR=24.11 with 95%
Cl.

Discussion

This was a case control comparative study carried out in the
Department of Obstetrics and Gynaecology of ICMH, Dhaka
from September 2021 to August 2022. A total of 40 women with
preeclampsia was case group and 40 healthy pregnant women
were control group between 20 weeks to 40 weeks with
primigravida singleton gestation aged within 18-35 years. In
present study showed that the mean age of the cases was
23.6+3.66 years and the mean age of the control was 24.25+4.91
years. In both group maximum study subjects were secondary
education 40% and 45% in case and control group respectively.
Maximum patients (52.5%) were 31-35 gestational weeks
followed by 32.5% patient’s gestational age 26-30 weeks in
cases group and in control group 42.5% patients gestational age
31-35 weeks followed by 35.0% patients had gestational age 26-
30 weeks. The mean gestational age 32.1+2.92 weeks in
preeclamptic group and 32.4+3.53 weeks in control group. Data
analysis revealed no statistically significant difference between
two groups patients in terms of sociodemographic parameters
(p>0.05) but about 80% patients both case and controlled group

come from lower and lower middle class family. In accordance
with Chowdhury et al. ™ reported the mean age and socio-
economic condition of the participants with or without
preeclampsia were 27.1+5.2 years and 25.8+4.5 years,
respectively (p=0.271) and 53.3 and 72.9% belonged to the
middle class. The body mass index of 46.7% from the
experimental group and 41.7% from the control group were >25
kg/m2, respectively. The differences between the two groups
were not statistically significant (p=0.665). In terms of
gestational age, 86.7% in the experimental group and 72.9% in
the control group were preterm (<37 weeks of gestation)
(p=0.152). In this study showed that the mean free serum
testosterone was 2.91+0.62 in preeclampsia group and 1.19+0.49
in healthy normal pregnancy group. Analysis revealed that mean
free serum testosterone was significantly increased among the
preeclampsia group than the healthy normal pregnancy group
(p<0.001). It was confirmed that the serum free testosterone
levels were considerably high in the preeclamptic participants
than the participants without preeclampsia. In a similar study by
Acromite et al. ['%1 on 16 pre-eclamptic women, they showed a
higher level of serum free and total testosterone in these women
in comparison with normotensive women but no significant
difference for SHBG and DHEA-S, which is in agreement with
the present study. Agreement with present study Serin et al. 1]
revealed that in the third trimester of preeclamptic participants,
the total and free testosterone levels were markedly high
compared to participants without preeclampsia. Wan et al. [
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also reported that total and free testosterone levels of
preeclamptic participants were considerably high than the
participants without preeclapmsia. In preeclamptic women [,
also found that the free testosterone level was higher than the
normotensive women. In present study showed that significant
strong positive correlation of serum free testosterone with SBP
(r=+.731, p<0.001), DBP (r=+.655, p<0.001), proteinuria
(r=+.731, p<0.001). Akram et al % reported strong positive
correlation between serum free testosterone with systolic
(r=+.887, p<0.001) and diastolic blood pressure (r=+.892,
p<0.001) and protein over creatine ratio (r=+.863, p<0.001).
The study showing the percentage of free serum testosterone
above normal was found to be high among the preeclampsia
group (87.5%) whereas below normal level of serum
testosterone was found among the normal pregnancy group
(12.5%) and 24 times more risk for preeclampsia (OR 24.11,
95%Cl 7.3-79.7, p<0.001) compare to healthy normal
pregnancy. In accordance this findings Keya et al. Y1 reported
high serum free testosterone was found in 74.3% preeclampsia
patients and in 7.5% healthy pregnant patients. The difference
was statistically significant (p<0.05) having OR=35.63 with
95% CI. Another similar study by Ghorashi and Sheikhvatan et
al. 122 reported free testosterone levels were significantly higher
in the pre-eclamptic group (mean = 1.97, SD = 0.58, median =
1.90 ng/dL) than in the control group (mean = 0.58, SD = 0.29,
median=0.50 ng/dL) (p<0.001). They concluded that an increase
in serum free testosterone concentration may be considered an
important risk factor for pre-eclampsia and might be implicated
in the pathogenesis of pre-eclampsia. Consistently Sharifzadeh
et al 1 reported free testosterone (1.28 + 0. 17 vs. 0. 74 + 0.07
pg/ml, p=0.01) was higher in the pre-eclamptic women. Akram
et al 2% reported serum free testosterone was significantly higher
among women with preeclampsia compared with control
5.00£0.72 versus 1.28+0.97, p<0.001. In addition, some other
studies have shown that hypertension is associated with high
levels of androgen in non-pregnant healthy women [24 25 261 The
exact mechanism underlying preeclampsia is still to be defined
despite extensive research. Until preeclampsia pathogenesis is
well-defined, effective preventive strategies are unlikely to be
developed.

Conclusion

The study result showed the level of free testosterone was
significantly higher in patients with preeclampsia compared to
normotensive pregnant women during the second half of
pregnancy. This difference indicate an involvement of
testosterone in the pathophysiology of preeclampsia and in
future it would be possible to prevent preeclampsia by using
androgen receptor blocker.

Limitations

1. This study included a small number of patients, so the
results were not all consistent with similar large studies.

2. Time and resources were limited. A longer study period
could have allowed more time for recruitment of more
patients.

3. Our patients primarily came to single tertiary center which
could not demonstrate the true population of preeclampsia.

4. The patients in control group enrolled before term, lack of
follow up as they developed preeclampsia or not in later
period.

5. In all study subjects baseline sex hormone binding globulin
level was not done.

https://www.gynaecologyjournal.com

Recommendation

The following recommendations can be suggested based on

the present study:

= A large population based and multi-centres study should be
under taken.

= Subjects should be selected by random sampling to avoid
biasness.

= Serum free testosterone should be routinely examined in all
pregnant women in second half of pregnancy.

= Further research about the potential role of anti-androgen in
the management of preeclampsia.

= To evaluate the association of low level of progesterone in
preeclamptic women, further randomized control studies are
required.
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