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Abstract
Background: Polycystic ovary syndrome (PCOS) is a highly prevalent endocrine and metabolic disorder.
One of its complications is infertility. In Vitro Fertilization (IVF) is one of the alternatives to the problem.
However, there are no study describing the differences in obstetric complications of PCOS patients
undergoing IVF compared to other patients. This study aims to determine the relationship of obstruction
complications in women undergoing IVF programs with PCOS.
Methods: This was a retrospective cohort study conducted at Cipto Mangunkusumo National General
Hospital on 2013-2019. The study subjects were all women aged over 18 years who underwent IVF
programs without other gynecological abnormalities besides PCOS. The outcomes in this study were
obstetric complications in the form of abortion. Analysis is done by using cox-regression to get the value
of Hazard Ratio (HR) after controlling for confounding factors.
Results: This study included 355 women, of whom 72 had PCOS (20.3%). Complications found in
subjects with PCOS were preterm found in (2.78%), abortion (9.72%) and ectopic pregnancy (1.39%). No
association was found between PCOS and abortion in women undergoing IVF programs (p-value > 0.05).
Interaction between PCOS and cleavage ratio <6 had higher probability of having abortion in women
undergoing IVF program obtained. (RR: 7.32, 95% CI: 2.10-25.45, P-value: 0.002).
Conclusion: PCOS does not affect the occurrence of abortion in women undergoing IVF program.

Plain English Summary
Polycystic ovary syndrome (PCOS) is a major health problem with high incidence in women. PCOS
appears with its related complications, such as infertility and increased risk of pregnancy complications.
Some of most prevalent obstetric complications related to PCOS are early pregnancy loss, ectopic
pregnancy, and preterm birth. In vitro fertilization (IVF) is a method of managing infertility through
fertilization outside uterus. However, there was yet a study of obstetric complications in PCOS patients
undergoing IVF in Indonesia. A study was carried out on women undergoing IVF program in Indonesia. A
total of 355 women, 72 of which had PCOS, were included in the study. It was found that PCOS patients
undergoing IVF program did not have higher risk of having preterm labor, abortion, nor ectopic pregnancy
compared to normal population. Therefore, IVF should remain as one of infertility treatment in PCOS
patients, without any added obstetric complications risk.

Introduction
Polycystic ovary syndrome (PCOS) or polycystic ovarian syndrome is broadly defined based on the
Rotterdam consensus criteria of finding at least 2 of the 3 disorders in the form of; (1) at least one ovary
has 12 or more follicles with a diameter of 2–9 mm, taking into account the location, and / or total
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volume > 10 mL3, through transvaginal ultrasound examination, (2) Oligo and / or anovulation, (3)
biochemical / clinical evidence of hyperandrogenism.1,2 In the United States, the prevalence of women
with PCOS ranges from 4 to 6%.3 Meanwhile in the Indonesian study, PCOS is found in 11% of the
population.4
Infertility is a complaint that is quite often encountered on PCOS patients with a prevalence of complaints
of 90–95%.4 Based on the Indonesian Consensus for Infertility, infertility is defined as the failure of a
partner to get pregnant for at least 12 months of regular sexual intercourse without contraception
(primary infertility) or the inability of a person to have a child or maintain his pregnancy (secondary
infertility).4 Infertility is an important issue, because it heavily affect quality of life.
PCOS patients have more severe problem due to in addition to the infertility suffered, a higher prevalence
of pregnancy complications are found, such as increased prevalence of abortion in PCOS patients with
infertility management (artificial insemination, in vitro fertilization) due to insulin resistance, higher
prevalence of preeclampsia due to vascular and metabolic disorders occurring, as well as increased risk
of preterm birth due to multiple pregnancy which is more common in patients with PCOS.3
One method of managing infertility is in vitro fertilization (IVF) technique. IVF is an egg fertilization
process with sperm cells outside the uterus (thus, in vitro). Based on data from the International
Committee for Monitoring Assisted Reproductive Technologies (ICMART) in 2007, there has been an
increase in infertility cases in women with PCOS undergoing assisted reproductive therapy such as
ovulation induction or in vitro fertilization (IVF).
Data from our hospital in 2014 stated that in PCOS patients, in addition to the low success rate of
fertilization, the complications occurring are also quite high. Complications mentioned were low birth
weight, abortion, postpartum hemorrhage, and other complications. However, there was yet a study of
obstetrics complications in PCOS patients undergoing IVF treatment in Indonesia.
This study aims to examine the relationship between PCOS and obstetrics complications in women
undergoing IVF program. The expected outcome is that this study can detect early possible obstetric
complications that occur in PCOS patients participating in the IVF program so that they can be observed
and treated early.

Methods
This is an observational analytic study using retrospective cohort method determined to assess the
difference in obstetrics complications between PCOS and non-PCOS patients undergoing IVF. The
diagnosis of PCOS was established using Rotterdam Criteria. Obstetrics complications in this study were
defined as preterm birth, ectopic pregnancy, and abortion.
This study used 5% error bound and 95% confidence interval limit, power of the test considered to be 90%.
The inclusion criteria for this research were all women undergoing IVF program at dr. Cipto
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Mangunkusumo National General Hospital, Jakarta, Indonesia during the course of the study aged at
least 18 years old. Meanwhile, the exclusion criteria of this study were women with other obstetrics and
gynecology diseases besides PCOS.
The study was approved by the Faculty of Medicine, University of Indonesia. All human studies had been
approved by the Research Ethics Committee with ethical clearance number 87/UN2F1/ETIK/2019. All
patients who were included in this study had given their informed consent prior to their inclusion in the
study.
Collected data were then analyzed using SPSS for Macintosh ver. 20. Characteristics of subjects were
analyzed descriptively. Bivariate analysis was done using chi-square method or Fisher test if the
requirements were not met. Multivariate test was done using cox regression analysis in order to determine
the risk ratio (RR) of risk factors.

Results
A total of 2,965 patients met the inclusion criteria, consisting of 320 (10.8%) PCOS patients and 2645
(89.2%) non-PCOS subjects. However, clinical pregnancy was only achieved by 92 (28.75%) of PCOS
patients and 459 (17.35%) of non-PCOS patients. Among those with clinical pregnancy, patients with
other gynecological complications were excluded from the study. Hence, a total of 72 PCOS subjects and
283 non-PCOS subjects were analyzed in this study. Univariate test was performed to assess the general
characteristics of subjects (Table 1)
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Table 1
General Characteristics of Subjects
Variables

PCOS

Non-PCOS

(n = 72)

(n = 283)

< 40 years

69 (20.3)

271 (79.7)

≥ 40 years

3 (20.0)

12 (80.0)

Yes (> 24.9 kg/m2)

51 (34.2)

98 (65.8)

No (≤ 24.9 kg/m2)

21 (10.2)

185 (89.8)

Primary

45 (15.0)

255 (85)

Secondary

27 (40.1)

28 (50.9)

≥ 10 years

7 (21.5)

49 (87.5)

< 10 years

65 (21.7)

234 (78.3)

<1

0 (0)

34 (100)

1–4

8 (4.2)

184 (95.8)

>4

64 (49.6)

65 (50.4)

ICSI

38 (12.6)

264 (87.4)

FET

34 (64.2)

19 (35.9)

≥ 1800

32 (12.1)

232 (87.9)

< 1800

40 (44.0)

51 (56.0)

> 193

40 (17.1)

194 (82.9)

< 193

32 (26.5)

89(73.6)

p

Age
0.978

Obesity
< 0.001

Infertility type
< 0.001

Infertility duration
0.024

AMH level
< 0.001

IVF method
< 0.001

rFSH dosage
< 0.001

rLH dosage

Stimulation duration
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0.038

Variables

PCOS

Non-PCOS

(n = 72)

(n = 283)

≥ 10 days

18 (10.2)

158 (89.8)

< 10 days

54 (30.2)

125 (69.8)

≤ 12

45 (23.2)

149 (76.8)

> 12

27 (16.8)

134 (83.2)

≤6

8 (4.8)

160 (95.2)

>6

64 (34.2)

123 (65.8)

p

< 0.001

Endometrial thickness
0.134

Cleavage
< 0.001

Knowing the characteristics of the subjects, obstetrics complications suffered by subjects were also
noted on Table 2.
Table 2
Obstetrics Complications of Subjects
Obstetrics Complications

PCOS

Non-PCOS

Preterm birth

2 (2.78)

17 (6.01)

Ectopic pregnancy

1 (1.39)

1 (0.35)

Abortion

7 (9.72)

15 (5.30)

Among all PCOS patients, abortion is the most prevalent obstetrics complication (9.72%), while in nonPCOS patients preterm birth is the most prevalent one (6.01%). In order to determine the relationship
between PCOS and abortion, bivariate analysis was done. The result can be found on Table 3.
Table 3
Relationship between PCOS and Abortion in Subjects
PCOS

Abortion

RR (95% CI)

p-value

0.165

(+)

(-)

Yes

7 (9.7)

15 (5.3)

1.63

No

65 (90.3)

268 (94.7)

(0.85–3.12)

In order to determine the independent relationship between clinical characteristic variables and PCOS
with abortion in subjects, multivariate analysis using cox regression analysis was done. We also did
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interaction analysis on PCOS and various clinical characteristics to abortion in IVF subjects. The results
can be found on Table 4.
Table 4
Multivariate Analysis between PCOS and its Interaction with
Abortion
Variables

RR

Beta

95%CI

P-value

PCOS

0.90

-0.10

0.22–3.65

0.885

IVF

0.67

-0.41

0.18–2.45

0.540

Cleavage

0.89

-1.12

0.32–2.46

0.821

Cleavage & PCOS

8.55

2.15

1.20-61.15

0.033

Moreover, hazard ratio of interaction between PCOS and embryonal cleavage was calculated with the
occurrence of abortion in subjects, with results on Table 5.
Table 5
Relationship between PCOS and Embryonal
Cleavage Interaction with Abortion
PCOS

RR

95%CI

P-value

Cleavage < 6

7.32

2.10-25.45

0.002

Cleavage ≥ 6

0.96

0.26–3.53

0.949

Discussion
Based on the results of this study the number of women with PCOS who underwent the IVF program at
Dr. Cipto Mangunkusumo National General Hospital in 2013–2019 was 320 people or 10.8%, of whom
clinical pregnancy was found in 92 subjects with PCOS or 28.75%. the results of this study were lower
than the study conducted by Chen et al in China with 71.5% of clinical pregnancies in patients with PCOS
and 65.9% of clinical pregnancies in obese PCOS patients.5 Similar results were obtained by Diamant et
al with 8% success of IVF in PCOS patients compared to 54.9% success in non PCOS patients.6
In this study, a higher obesity rate was found in patients with PCOS. In accordance with previous studies,
excessive body weight to obesity is indeed one of the characteristics found in patients with PCOS. On the
one hand, patients with PCOS with ideal body weight already have insulin resistance that is exacerbated
during the pregnancy process.3 On the other hand, excessive body weight will increase the likelihood of
PCOS phenotype emergence while worsening metabolic and reproductive disorders such as insulin
resistance, hyperandrogenemia, and increase the risk of infertility.1 Previous studies have suggested that
weight loss of 2–5% in obese patients with PCOS will increase insulin sensitivity and reduce the
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symptoms of menstrual disorders, so weight loss and lifestyle changes are the first-line therapy for
patients with PCOS.4
In the PCOS group, high AMH levels (> 4 ng/mL) were obtained compared to the group without PCOS (1–
4 ng/mL). The differences between groups were statistically significant (p < 0.001). This is consistent
with previous studies which assess that patients with PCOS had higher follicular counts, so they have a
much higher blood AMH level compared to patients without PCOS.7,8 AMH in the IVF program is used as
one of the examinations ovarian reserve before the start of the IVF program with the highest sensitivity
and specificity values.4
In this study, 9.72% of subjects with PCOS experienced abortion. Previous studies have shown that early
pregnancy loss (EPL - fetal death in the first trimester of pregnancy) is experienced by 10–15% of normal
women and 30–50% of women with PCOS.9 However, there are no studies that show differences in the
rate of fetal death in early pregnancy in patients undergoing IVF therapy in both patients with PCOS and
patients without PCOS.3 Based on some previous studies, an increased possibility of abortion in patients
with PCOS might be due to increased embryos polypoid, hypofibrinolysis due to increased plasminogen
activator inhibitors, and insulin resistance.10,11
In this study, an interaction was found between PCOS with cleavage to the occurrence of abortion as an
outcome of pregnancy. The risk of women with PCOS to experience abortion if implanted is smaller than
6 times the division, the risk of abortion will increase 7.32 times compared to women with PCOS that are
implanted greater than 6 times the division. However, there is no direct relationship between PCOS and
the incidence of abortion in patients undergoing IVF.
Based on research conducted by Papanikolaou et al, the rate of cleavage more than 4 times has a higher
rate of advanced births compared to embryos with smaller cleavage rates (OR 2.78 IK95% 1.45–5.34).12
lower associated with lower LH levels so that the maturation rate is worse than patients with higher LH
levels. However, in patients with PCOS, the LH level needs to be adjusted so that it does not cause OHSS
(Ovarian Hyperstimulation Syndrome).12

Conclusions
It is concluded in this study that there was no relationship between PCOS and obstetrics outcome in
women undergoing IVF program. Adopting the result of this research, IVF program represents one of the
feasible managements of infertility problem in PCOS patients, without any added risk of obstetric
complications.

Abbreviations
AMH
anti Mullerian hormone
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CI
confidence interval
ICMART
International Committee for Monitoring Assisted Reproductive Technologies
IVF
In vitro fertilization
PCOS
Polycystic Ovarian Syndrome
rFSH
recombinant follicle stimulating hormone
rLH
recombinant luteinizing hormone
RR
Risk Ratio
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