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Abstract

Background: We examined whether pregnant women with preeclampsia have an increased rate
of pre-pregnancy polycystic ovary syndrome (PCOS). This study also evaluated whether the
association, if any, was a result of preeclampsia and its relationship to PCOS or dependent upon
concurrent obesity.

Materials and Methods: In this study, 75 preeclampsia cases and 225 normotensive pregnant
controls, matched for age and gravidity, were enrolled. A confirmation of pre-pregnancy PCOS
was ascertained by recording medical history, along with a physical examination directed for signs
and symptoms of PCOS, an ultrasound report of polycystic ovaries and laboratory tests which
confirmed hyperandrogenism prior to pregnancy. Body mass index (BMI) was calculated for each
patient. Participants were classified into two categories: lean/normal and obese according to a BMI
<25 or greater than 25.1, respectively. Chi-square, Student t test, Fisher-exact and Mann-Whitney
tests were used to assess the differences between the groups in addition to the relationship between
preeclampsia and PCOS. P values less than 0.05 were considered significant.

Results: Age, gravidity and parity were not significantly different between cases and controls.
However, a significant difference was found in gestational age and BMI between the groups.
Additionally, preeclamptic patients more frequently suffered from pre-pregnancy PCOS than
controls and a significant relationship was found between preeclampsia and previous PCOS, even
amongst lean/normal weight patients.

Conclusion: This study provides convincing evidence that a pre-pregnancy diagnosis of PCOS

could predispose the patient to preeclampsia, regardless of a concomitant obesity risk factor.
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Introduction

Polycystic ovarian syndrome (PCOS) is a common
endocrine disorder associated with characteristic
features including hyperandrogenemia, insulin
resistance and obesity, which profoundly impact
a woman’s reproductive life (1, 2). There is in-
creasing evidence of adverse pregnancy outcomes
in women with PCOS, including a higher rate of
pregnancy induced hypertension and. preeclamp-
sia (3). Whether PCOS by itself or the associated
obesity obesity is responsible for the increased
risk of preeclampsia is a continuing matter of de-
bate (4). Approximately 50% of PCOS women are
overweight or obese (5) and obesity, by itself, is
considered to be one of the predisposing factors
for developing preeclampsia during pregnancy (6).
Moreover, several studies have confirmed a strong

association between hyperinsulinemia and PCOS
(7, 8) and there is evidence to support the relation-
ship of hyperinsulinemia to hypertensive disorders
seen during pregnancy (8, 9). Gjonnaess's study
has indicated a high frequency of preeclampsia
(12.9%) in a group of PCOS cases who conceived
after ovarian electro-cauterization and interest-
ingly, all members of this group were overweight.
Therefore they could not find a direct relationship
between the condition of PCOS per se and preec-
lampsia (10). On the other hand, de Vries et al. have
reported a significantly higher incidence of preec-
lampsia in patients with PCOS than in controls.
They concluded that this higher incidence could
not be explained by body mass index (BMI), endo-
crine profile prior to pregnancy, induction of ovu-
lation or treatment regimens (11). A recent meta-
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analysis of 15 studies on the adverse outcomes
of pregnancy and PCOS revealed that women
with PCOS demonstrated approximately a 3.5
greater chance of developing preeclampsia, but
all studies in which preeclampsia was an end-
point reported a lower parity, higher BMI or
more multiple pregnancies among women with
PCOS versus controls (2). Therefore, to inves-
tigate the impact of PCOS per se on develop-
ing preeclampsia, it is mandatory to exclude as
many of the confounding factors as possible,
thus the present study was carried out with this
aim.

Materials and Methods

In this case-control study, there were 75 preec-
lamptic patients admitted to the Maternity
Center at Afzalipour Hospital, main Univer-
sity Hospital, in Kerman, southeastern Iran,
who were selected as cases. The control group
consisted of 225 women with uneventful preg-
nancies, matched for age and gravidity. Preec-
lampsia was defined as having hypertension
of 140/90 or greater and a 24 hour proteinuria
level of >300 mg after 20 weeks of gestation.
Patients with a history of endocrine disorders
such as hyperprolactinemia and thyroid disease,
multifetal pregnancy, renal disease, chronic hy-
pertension, overt and gestational diabetes mel-
litus, rheumatologic disorders, adrenal disease
and current or previous use of corticosteroids
were excluded from the study. The project was
approved by the Ethics Committee of the Re-
search Council at Kerman Medical University
and written informed consent was obtained
from the study population. A history of PCOS
was investigated in both groups based on the
symptoms of oligomenorrhea/amenorrhea pri-
or to pregnancy, along with an ultrasound re-
port of polycystic ovaries and clinical features
of hyperandrogenism (hirsutism and acne) or
laboratory records of hyperandrogenemia. BMI
was calculated in both groups based on the for-
mula BMI = weight(Kg)/height*(m?), using the
weight records of patients prior to 10 weeks of
pregnancy as the weight reference [weight does
not change remarkably before 10th week of
pregnancy (12 )]. The groups were divided into
lean/normal weight and obese categories based
on a BMI calculation of <25 and >25.1. Data
on demographics and obstetrics history were
reported. The groups were compared with the
Chi-square, Student t, Fisher-exact and Mann-
Whitney tests. P values<0.05 were considered
significant.
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Results
Demographic and obstetric characteristics of the
groups are shown in table 1.

Table 1: Comparison of obstetric characteristics and BMI
between the groups

Group Preeclampsia Control P value

characteristic (meanzSD)

Age (year) 26.9 (6.5) 26.0(5.1) 0.3

Gravidity 1.7 (1.3) 1.9(1.2) 0.1

(number)

Parity (number) 1.5(1) 1.8 (1.1) 0.06

Gestational age 33.2(3.8) 37.9(2.2) 0.00%*

(weeks)

BMI 253 (54) 22.6 (4.0) 0.03*
*Significant

As demonstrated, gestational age was significantly
lower in the case group. Moreover, preeclamptic
patients had a significantly higher mean BMI in
comparison to the controls (25.3 versus 22.6). Ta-
ble 2 reveals a significant relationship between
preeclampsia and PCOS. As seen, 17.3% of the
preeclamptic patients had a history of PCOS while
only 8.3% of the control group were diagnosed
with PCOS (p=0.04).

Table 2: Frequency of previous PCOS in the groups

Group Preeclampsia Control P value
Previous condition
PCOS 13 (17.3%) 17 (8.1%)

%
Non-PCOS 62 (82.7%) 193 (91.9%) 0.04

*Significant

Interestingly, a similar relationship was found in
women with low and normal BMI, i.e., there was a
significantly higher number of PCOS cases seen in
lean and normal weight women with preeclampsia
when compared to the matched subgroup of un-
eventful pregnancies (Table 3).

Table 3: Frequency of previous PCOS in the lean/normal
weight category of the groups

Group Preeclampsia  Control P value
Previous condition
PCOS 7 (18.4%) 12 (7.3%)
Non-PCOS 31 (81.6%) 152 (92.7%) 0.04%
*Significant
Discussion

Preeclampsia is a major cause of maternal and
neonatal morbidity and mortality that occurs in
5% of pregnancies worldwide (12). Although
the etiology is still unclear, there are known risk



factors such as nulliparity, chronic renal disease,
obesity, molar and multifetal pregnancy (6, 12).
Based on several studies, PCOS is also regarded
as a predisposing factor of preeclampsia (1, 2-4,
8). Our study also showed a positive relationship
between preeclampsia and PCOS, as a higher
number of preeclamptic patients suffered from
previous PCOS. More importantly, we confirmed
this relationship after the effects of known con-
founding factors were excluded. By matching
the groups for age and gravidity in the first step
and then by excluding multiple pregnancies and
performing an analysis on the subgroup of lean/
normal weight cases, we provided evidence that
PCOS was related to developing preeclampsia
during pregnancy, regardless of concomitant
obesity. In Boomsma's meta-analysis, women
with PCOS demonstrated a significantly higher
chance of developing pregnancy-induced hyper-
tension (OR 3.67) and preeclampsia (OR 3.47).
Although their study showed that the higher risk
of developing pregnancy-induced hypertension
remained after excluding all studies in which
there were confounding factors, unfortunately no
subgroup analysis on the relationship between
preeclampsia and PCOS was possible due to the
higher rate of obesity, lower parity and multiple
pregnancies in PCOS patients versus controls.
Conversely, De Vries et al.'s study provided evi-
dence that favored an association between preec-
lampsia and PCOS in the absence of obesity (11)
which was in line with our findings. We also
found a significantly higher BMI in preeclamptic
patients that supported the association of obesity
and preeclampsia as previously demonstrated in
other studies (8, 10, 13).

The mean gestational age in our preeclamp-
sia group was in the preterm range at 33 weeks
which makes babies more susceptible to morbid-
ity and mortality. This result provides supporting
evidence that preeclampsia accounts for a major
part of preterm births and hence neonatal mor-
tality and morbidity (14, 15). Researchers have
shown a higher preterm birth rate in patients with
PCOS and they speculate that it might reflect
more complications encountered by this group of
women (2). It is likely that the higher frequency
of prematurity in our preeclamptic group is partly
related to the larger number of PCOS cases seen
in this group of patients.

Conclusion

Our study confirms the association between preec-
lampsia and pre-pregnancy PCOS and supports
that this relationship is independent of coexistent

Preeclampsia and Polycystic Ovary Syndrome

obesity. Whether this relationship arises from hy-
perinsulinemia and insulin resistance lying in the
pathophysiology of PCOS or other factors remains
to be elucidated.
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