WOMEN'S gBa®
HEALTH &9

Women’s Health

2017, Vol. 13(3) 89-97

© The Author(s) 2017

Reprints and permissions:
sagepub.co.uk/journalsPermissions.nav
DOL: 10.1177/17455057 17731971
journals.sagepub.com/home/whe

®SAGE

Review

Pregnancy-related outcomes for women
with polycystic ovary syndrome

Rose McDonnell' and Roger ] Hart?3

Abstract

The polycystic ovary syndrome is a common endocrine disorder that has profound implications for women throughout
their reproductive years. A diagnosis of polycystic ovary syndrome is associated with reproductive challenges including a
difficulty in conceiving as well as the pregnancy-related complications of miscarriage, hypertensive disorders, gestational
diabetes and prematurity. Consequently, polycystic ovary syndrome has profound implications for women and their
offspring with regard to reproductive function in the short term and in the longer term the risk of chronic illness and

congenital anomalies, and health care resources should be directed accordingly to mitigate against these risks.
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Introduction

Polycystic ovary syndrome (PCOS) affects 5%—20% of
women of reproductive age worldwide and is character-
ized by hyperandrogenism, ovulatory dysfunction and
polycystic ovarian morphology.! The 2003 Rotterdam
criteria are currently the internationally accepted criteria
by which PCOS is diagnosed. Patients are diagnosed
with PCOS when two out of three criteria are satisfied:
oligoovulation or anovulation, clinical and/or biochemi-
cal signs of hyperandrogenism and/or the presence of
polycystic ovaries (PCO) and exclusion of other etiolo-
gies (congenital adrenal hyperplasia and androgen-
secreting tumors).> There also exists the Androgen
Excess and PCOS (AE-PCOS) Society definition which
recommends that clinical or biochemical hyperandro-
genism should be essential for diagnosis, but also ovula-
tory dysfunction is required in the form of either
oligo-anovulation or PCO.3

The pathophysiology of PCOS is multifactorial, and it
is believed that a genetic predisposition exists that is exac-
erbated by excess adiposity. It is thought that the patho-
physiology of PCOS involves the interaction between
abnormal ovarian morphology, due to excess androgen
production by the PCO—hyperinsulinemia, and elevated
luteinizing hormone (LH) levels.* It has been shown that

ovarian androgen production in women with PCOS is
accelerated due to the increased ovarian theca cell andro-
genic enzymatic activity of 3B-hydroxysteroid dehydro-
genase (HSD) 17a-hydroxylase/C17, 20 lyase, a product
of CYP17.5 Women affected by PCOS can present with a
spectrum of signs and symptoms, ranging from having
minimal to major systemic manifestations of hyperandro-
genemia and may have profound implications for a
woman with regard to her reproductive health and the
long-term health outcomes of her offspring.® The aim of
this critical review is to highlight these potential implica-
tions and suggested interventions to reduce their impact.
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Figure 1. Incidence of menstrual disorder, infertility and need for IVF treatment by age.
Source: Reproduced with permission from Oxford University Press from Hart and Doherty.'4

Reproductive features in women with
PCOS

Adolescents with PCOS often have earlier menarche,
particularly if they are obese.” Precocious puberty, early
adrenarche presenting with early pubic hair development
or oligomenorrhoea may also be presenting symp-
toms.312 With regard to the potential etiology of PCOS,
it is thought that exposure to excess androgens in early
fetal life may increase the likelihood of developing PCOS
in later years.!3

Various clinical and phenotypic presentations may
precede the diagnosis of PCOS and include, but are not
limited to, hyperandrogenism, menstrual irregularity,
olio/anovulation and infertility.” In total, 80% of women
affected by anovulatory infertility have PCOS, which is
further adversely affected by excess weight.!4
Furthermore, women with anovulatory infertility have a
longer interval until pregnancy, hence are more likely to
require fertility investigations and treatment (Figure
1).1415 Interestingly, in one observational study, women
with PCOS are also more likely to have had their first
pregnancy at a younger age and gave birth at least once;
however, the total number of pregnancies in their life-
time tends to be lower than women without PCOS.!4
Women diagnosed with PCOS have a lower natural con-
ception rate, an increased rate of biochemical pregnancy
and a reduced response to artificial reproductive tech-
nology (ART).”-16

Reproductive outcomes

PCOS is associated with an increase in subfertility,
ectopic pregnancy and early pregnancy loss (EPL).!41
Potential causes are an altered endometrial environment
and subsequent reduction in implantation success’ due to

the hyperinsulinemic environment and concurrent hyper-
androgenism.!” The rates of infertility and EPL have been
estimated to be 15 times and three times greater, respec-
tively, than women of similar demographics;!31° how-
ever, it is unclear as to whether body mass index (BMI)
or the use of fertility treatment (ovulation induction and/
or in vitro fertilization (IVF)) had a role to play in the
higher rates observed.

In one study, rates of EPL were no different between
women with and without PCOS; however, the control
group were comparatively older with lower ovarian
reserve.l® A meta-analysis has reported a five times
increased risk of EPL and reported a significant improve-
ment of EPL in patients treated with metformin. It has
been shown that treatment with the insulin sensitizer met-
formin, a synthetically derived biguanide, which leads to a
reduction in serum insulin concentrations, may improve
the features of PCOS. After IVF miscarriage, rates of
35.8% have been reported in women with PCOS in com-
parison to rates of 23.6% in women without PCOS; how-
ever, raised BMI, increased waist hip ratio and insulin
resistance are also likely to play a part.

According to the World Health Organization (WHO),
PCOS is the commonest cause of anovulatory infertility.20
For some women with PCOS undergoing IVF or in vitro
maturation (IVM), increasing quantities of follicle-stimu-
lating hormone (FSH) are required to stimulate ovulation,
particularly in those women who are obese.!> Due to the
polycystic nature of the ovaries in women with PCOS,
they are at moderate risk of ovarian hyperstimulation syn-
drome (OHSS).'® Reported OHSS rates in the literature
for women with PCOS who conceive after IVF are up to
7.5% compared to women without PCOS being in the
order of 2.7%.2! Despite the increased oocytes retrieved
during an IVF cycle, the oocytes are often of a poorer
quality, and these cycles are characterized by lower
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fertilization rates and a higher incidence of embryo trans-
fer cancellations due to failed fertilization or OHSS.!3

Pregnancy complications

Several studies have consistently reported an increase in
maternal complications for women with PCOS. There
appears to be a trebling of the risk of maternal complica-
tions in women with PCOS when compared to healthy
controls.?2 However, this may be influenced by the fact
that many women with PCOS have a greater chance of
presenting in pregnancy with pre-existing medical issues.b
This is believed to be due to the hyperinsulinemia and
hyperandrogenemia commonly seen in women with
PCOS. This is further exacerbated by obesity, the greater
recourse to ART, and potentially, the greater risk of multi-
ple pregnancies derived from recourse to ART in women
with PCOS.”

The extent of the increase in incidence of gestational
diabetes (GDM), pregnancy-induced hypertension (PIH),
preeclampsia (PET) and cesarean section (CS) differs
slightly among studies, but are reproducibly increased
even when data are adjusted for BMI. In one study, a two-
fold to threefold increase in GDM was seen,” and PIH/PET
were increased threefold to fourfold in women with
PCOS,23-25 which corresponds to a 50% increase in PET.”
The need to perform an operative vaginal delivery, elective
and non-elective CS was doubled,?? and this is likely to
have been impacted by the increase in maternal obesity
and fetal macrosomia seen in women with GDM and mul-
tiple pregnancies derived from ART. Increased gestational
weight gain has also been evident in women with PCOS,’
as well as a five times increase in adverse pregnancy out-
comes seen in women with PCOS and oligo-anovulation.’
A prolonged time to pregnancy is a known risk factor for
obstetric complications and adverse perinatal outcomes
and is often seen in women with PCOS.7 All of these fac-
tors make it essential that any treating doctor should
endeavor to ensure that a woman with PCOS is as healthy
as possible prior to conception and that if ART is required
safe and appropriate intervention is performed to ensure
she conceives a singleton pregnancy.

GDM rates are higher for women with PCOS and a
greater number of these women are diagnosed in the first
trimester, and this was thought to be due to insufficient
pancreatic B-cell function to overcome the placental hor-
mone-mediated exacerbation of pre-existing insulin resist-
ance.'%26 Insulin resistance is also thought to have a direct
effect on vascular function and is, therefore, implicated in
the increased pregnancy complications seen in women
with PCOS.” In one study, no differences were found in the
preconception period between women with PCOS diag-
nosed with GDM compared to women without GDM in
respect to maternal age, fasting glucose, fasting insulin,
homeostasis model assessment of insulin resistance

(HOMA-IR), quantitative insulin sensitivity check index
(QUICKI) or testosterone;26 however, patients with GDM
had higher BMI and lower homeostasis model assessment
of B-cell function (HOMA-B). Obese pregnant women
with PCOS demonstrated a high incidence of GDM with
severe insulin resistance, including high fasting insulin,
HOMA-IR and HOMA-B at preconception compared with
normal-weight patients.?® As such, measuring f-cell func-
tion, such as HOMA-B, at preconception may predict the
risk of GDM in pregnant PCOS patients, and a reduction
of BMI in the preconception period may reduce the chance
of developing GDM. In Sterling et al.,'¢ the risk of being
diagnosed with GDM in pregnant women with PCOS was
15.5% compared to 5% in the control group. The risk of
developing GDM was not significantly increased in lean
women with PCOS.

PIH and PET are both increased in women with PCOS,
despite adjusting for BMI and ART.?’ It is hypothesized
that hypertensive disorders in pregnant women with
PCOS are influenced by elevated serum androgen levels
in the mother.?® Testosterone is thought to act on tropho-
blast invasion and therefore impacts on placental mor-
phology and function.??-3! Pregnancy appears to enhance
the low-grade inflammation typically seen in women with
PCOS and is associated with higher low-density lipopro-
tein (LDL) and triglyceride levels, free radicals and
inflammatory markers.3? These act to induce endothelial
dysfunction, which alters remodeling of spiral arteries,
which results in reduction of uterine artery impedance,
reduced depth of endovascular trophoblast and abnormal
placentation.?%-33

Interestingly, placental signal transducer and activator
of transcription 3 (P-STAT3) signaling are increased in
placentas of women with PCOS, whereas mechanistic
target of rapamycin (mTOR) signaling is unchanged.’*
P-STAT3 and mTOR are responsible for the regulation of
placenta nutrient transport and fetal growth, and altera-
tions in STAT3 levels are seen in pregnant women with
PCOS even in the absence of obstetric and perinatal
complications. Higher levels of STAT3 have been
reported in women with hyperandrogenism, anovulation
and PCO compared with women who have anovulation
and PCO only. Although circulating levels of androsten-
edione, androst-5-ene-3B, 17B-diol, testosterone and
Sa-dihydrotestosterone were higher and estradiol lower
in women with PCOS compared to controls; no correla-
tion between STAT3 and sex steroid levels were found.?*
Leptin, often increased in the presence of PCOS, increases
levels of STAT3 by binding to its receptor.3>

Increased P-STAT3 may represent a pro-inflammatory
state and may be involved in upregulation of key amino
acid transporters that influence fetal growth.3¢ Increased
levels of STAT3 are seen in women with PCOS without
pregnancy-related pathology despite reductions in placenta
thickness, density and volume.® These placenta features
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Table I. Neonatal outcomes stratified by maternal polycystic ovary syndrome (PCOS) diagnosis.

Outcome Non-PCOS PCOS p-value OR 95% ClI
N=35,340 N=3626

Cesarean delivery 9537 (27.4) 1373 (39.2) <0.001 1.54 1.43-1.66
Preterm birth? 2686 (7.6) 559 (15.5) <0.001 1.74 1.53-1.98
Apgar score at 5min <7 648 (1.8) 151 (4.2) <0.001 1.46 1.10-1.93
BWT < 2500¢g> 2206 (6.2) 414 (11.4) <0.001 0.86 0.70-1.07
SGA 2468 (7.2) 306 (8.7) 0.001 0.98 0.84-1.14
BWT >4000g 4473 (13.0) 477 (13.6) 0.287 1.07 0.95-1.20
SCN admission® 2783 (7.9) 502 (14.1) <0.001 1.21 1.05-1.40
Stillbirth 216 (0.6) 64 (1.8) <0.001 1.23 0.80-1.89
Perinatal mortality 260 (0.7) 84 (2.3) <0.001 1.49 1.02-2.18
ICD diagnoses originating in perinatal period N=34,756 N=3552 p-value OR 95% ClI

Any conditions 5371 (15.5) 912 (25.7) <0.001 1.39 1.25-1.53
Short GA and/or low BWT¢ 1974 (5.7) 417 (11.7) <0.001 1.03 0.83-1.27
Infections in perinatal period 1087 (3.1) 214 (6.0) <0.001 1.36 1.14-1.63
Respiratory distress 1511 (4.3) 337 (9.5) <0.001 1.35 1.14-1.59
Other pulmonary problems 997 (2.9) 234 (6.6) <0.001 1.34 1.12-1.61
Feeding problems 1261 (3.6) 256 (7.2) <0.001 1.28 1.09-1.52
Transitory carbohydrate metabolism disorders 651 (1.9) 144 (4.1) <0.001 1.24 0.99-1.56
Hemorrhagic, hematological disorders 2073 (6.0) 382 (10.8) <0.001 1.26 1.08-1.46
Cardiac conditions 243 (0.7) 45 (1.3) <0.001 0.77 0.52-1.13

Source: Reproduced with permission from The American College of Obstetricians and Gynecologists from Doherty et al.® Published by Wolters

Kluwer Health, Inc.

OR: odds ratio; Cl: confidence interval; BWT: birth weight; SGA: small-for-gestational age; GA: gestational age; SCN: special care nursery.

Data shown as n (%) and using the adjusted odds ratios (ORs) and their 95% confidence intervals (Cls) summarizing the effects of maternal PCOS
on neonatal outcomes while controlling for other risk factors. p-values shown were generated using univariate chi-square test for the univariate
comparisons between the groups. All statistically significant effects of PCOS in the adjusted comparisons are shown in boldface.

Recording of a PCOS diagnosis was identified among all women who were hospitalized with a PCOS diagnosis (International Classification of Diseases,
10th Revision (ICD-10): E28.2 or International Classification of Diseases, 9th Revision (ICD-9): 256.4) using the Hospital Morbidity System hospitaliza-
tion records between 1980 and 201 I. Study participants with a recorded PCOS diagnosis were defined as women who had reached |5years of age in

1980, or later, and who were hospitalized with PCOS as one of the diagnoses noted on their admission between January 1997 and April 201 I.
All outcomes adjusted for IVF, Ethnicity (Caucasian, Indigenous, Asian and Other), multiple pregnancy, maternal age (<20, 20-29, 30-39, 40+),
parity (0, -4, 5+), time epoch (years <1990, 1990-1999, 2000-201 1), smoking during pregnancy (yes, no or unreported), maternal hypertension,

pre-existing and gestational diabetes and preeclampsia.

Adjustments for additional risk factors—cesarean delivery: maternal mental health disorders, antepartum hemorrhage; preterm birth: maternal
mental health disorders, antepartum hemorrhage; Apgar score at 5 min <7: maternal mental health disorders, gestational age at delivery, fetus small-
for-gestational age, fetus large-for-gestational age; BWT <2500g and SGA and BWT >4000g: antepartum hemorrhage, gestational age at delivery;
SCN admission: maternal mental health disorders, antepartum hemorrhage, gestational age at delivery; stillbirth and perinatal mortality: gestational

age at delivery.

20n 34,650 and 3488 pregnancies non-PCOS and PCOS neonates, respectively, when gestational age at delivery was recorded.

bExcluding stillbirths.

High birth weight (ICD diagnoses P08) recorded in 101 (0.3%) and 29 (0.8%) offspring of women with and without PCOS diagnosis, respectively.

are consistent with changes associated with vascular
lesions, chronic cillitis and intervillositis and abnormal vil-
lus maturity. They are more common in women with fea-
tures of hyperandrogenism, anovulation and PCO3! and
may result due to increased levels of circulating cytokines.3*

Rates of preterm delivery (PTD) in women with PCOS
are increased, particularly for those with hyperan-
drogemia.” Doherty et al.® reported rates of 21.1% com-
pared to 12.5% in the control group (Table 1).7 The risk
of stillbirth is elevated with rates reported in the order of
3.3% versus 1.6% in control groups.!'* Elevated stillbirth
rates are influenced by the effects of increased maternal
pregnancy risk factors in women with PCOS and

prematurity.® In an older study, using a control group
with a low ovarian reserve, Sterling et al.!® demonstrated
adverse pregnancy outcomes in women with PCOS who
conceived via IVF, compared to those women who con-
ceived with IVF who did not have PCOS. Their findings
were consistent with those published in the literature.
GDM and hypertensive disorders in pregnancy were both
increased. They also found an increase in antepartum
hemorrhage (APH), cervical cerclage placement, preterm
premature rupture of membranes (PPROMs) and fetal
death in utero (FDIU).!¢ These findings were consistent
with those of Wax37 who also recorded increased rates of
cesarean wound complications.
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Table 2. Developmental anomalies in offspring stratified by the maternal polycystic ovary syndrome (PCOS) diagnosis.
Anomalies All offspring p-value Offspring age =6years
Non-PCOS PCOS Non-PCOS PCOS
N=35,340 N=3626 N=22,094 N=2058
Any anomalies 1775 (4.884) 227 (6.260) 0.001 1234 (5.585) 160 (7.775)
Major anomalies 1458 (4.012) 181 (4.992) 0013 1003 (4.540) 129 (6.268)
Cardiovascular 371 (1.021) 56 (1.544) 0.006 242 (1.110) 43 (2.089)
Urogenital 510 (1.403) 72 (1.986) 0.010 373 (1.688) 54 (2.623)
Other 246 (0.677) 36 (0.993) 0.045 182 (0.824) 24 (1.166)
Non-cardio and 1076 (2.961) 124 (3.420) 0.206 752 (3.404) 80 (3.887)
urogenital
Musculo-skeletal 462 (1.271) 47 (1.296) 0.992 318 (1.439) 29 (1.409)
Gastrointestinal 218 (0.600) 28 (0.772) 0.270 143 (0.647) 18 (0.875)
Integument 133 (0.366) 12 (0.331) 0.775 118 (0.543) 8 (0.389)
Nervous system 100 (0.275) 8 (0.221) 0.497 80 (0.362) 6 (0.292)
Ear, face and neck 119 (0.327) 16 (0.441) 0.298 91 (0.412) 10 (0.486)
Eye 36 (0.099) 3 (0.083) 1.000 30 (0.136) 3 (0.146)
Respiratory 26 (0.072) 4 (0.110) 0.357 15 (0.068) 4 (0.194)
Chromosome defects 51 (0.140) 6 (0.165) 0.651 37 (0.167) 5 (0.242)

Source: Reproduced with permission from The American College of Obstetricians and Gynecologists from Doherty et al.¢ Published by Wolters

Kluwer Health, Inc.

All anomalies for offspring are shown and subset of anomalies among offspring who reached the limit of ascertainment (6 years of age and over or
death), with data shown as n (%) and percentage accurate to three decimals for greater accuracy when indicating rates per 1000 births. p-values
shown were generated using univariate chi-square test for the univariate comparisons between the groups.

Preconception counseling and
psychological support

As PCOS commonly affects women of reproductive age,
appropriate preconception counseling and advice regard-
ing the impact of lifestyle, obesity and age on fertility
should be offered.” Emphasis should be focused on the
impact that weight has on the clinical presentation and
outcomes for women affected by the metabolic, psycho-
logical and reproductive repercussions of PCOS. Women
with PCOS have a lower uptake of contraception, which is
thought to be due to perceived lower pregnancy rates.!®
Women with PCOS should be counseled regarding the
appropriate use of contraception to avoid unplanned preg-
nancy as the pregnancy rates for women with PCOS are
similar to those women without PCOS.!° For those women
with PCOS, counseling should be provided that concep-
tion may take longer to achieve, hence delaying child-
bearing may have an accumulative negative impact on
conception when age and BMI are factored in Joham
et al.’®

Interventions to reduce the impact of
PCOS on pregnancy outcomes

Given the significant increase in GDM and hypertensive
disorders in pregnancy, performing a first trimester oral
glucose tolerance test (OGTT) and commencing low-dose
aspirin may mitigate the potential for poor placentation

often seen in women with PCOS.!® Smoking cessation
should be routinely advised and high-dose folate may be of
benefit due to the increased risk of congenital anomalies
seen in women with PCOS, particularly those that are
obese (Table 2).

Lifestyle factors such as diet and exercise should be
addressed to optimize BMI, both for a healthier pregnancy
and to reduce exacerbation of PCOS. For those of normal
BMI, regular self-monitoring and early action on small
increments of weight gain as well as prevention of further
weight gain appears to be a feasible approach and more
successful than weight loss in women with established
obesity.” Weight reduction of 5%-10% is recommended
and has shown to improve ovulation and subsequent con-
ception and reduces metabolic complications.” The behav-
ioral lifestyle change that has demonstrated efficacy is the
use of face-to-face-tailored dietary advice, an energy
reduced diet and 150 min of exercise per week. Exercising
five times per week for 30 min at a time, three of which are
recommended to be aerobic in nature, has been shown to
improve clinical outcomes including insulin resistance
even when weight is not lost."> When executed together,
exercise and dietary intervention have been shown to
improve clinical outcomes compared to diet alone.”

For women with a BMI over 30, who are anovulatory,
bariatric surgery can assist with weight loss and improve
PCOS markers; however, babies subsequently conceived
are at risk of growth restriction, and as such are best
managed in a multidisciplinary care setting.!> Weight
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Table 3. Developmental anomalies in offspring stratified by the maternal polycystic ovary syndrome (PCOS) diagnosis.

Congenital anomalies Unadjusted OR 95% ClI Adjusted OR 95% Cl

Any anomalies 1.30 1.12—-1.51 1.20 1.03-1.40
Major anomalies 1.22 1.03-1.44 .14 0.96-1.35
Cardiovascular 1.56 1.16-2.10 1.37 1.01-1.87
Urogenital 1.39 1.06-1.82 1.36 1.03-1.81
Other 1.43 0.98-2.08 1.30 0.88-1.93
Non-cardio and urogenital I.13 0.93-1.37 1.05 0.86-1.28

Source: Reproduced with permission from The American College of Obstetricians and Gynecologists from Doherty et al.¢ Published by Wolters

Kluwer Health, Inc.
OR: odds ratio; Cl: confidence interval.

The effects of PCOS on the risk of developmental anomalies summarized with crude and adjusted odds ratios (ORs) and their 95% confidence inter-
vals (Cls) obtained in the logistic regression analyses are shown. All statistically significant effects of PCOS in the adjusted comparisons are shown in

boldface.

All outcomes adjusted for IVF, multiple pregnancy, maternal age (<20, 20-29, 30-39, 40+), smoking during pregnancy (yes, no or unreported),
gestational diabetes, male gender, current age of offspring in years (<I, 1-2, 3-6, 6+).

stabilization should be achieved for 6—12 months prior to
attempting conception.3?

Depression and anxiety are more common in women
with PCOS and is often more severe.'43%40 The preva-
lence of depression in women with PCOS varies between
28% and 64%* and anxiety rates vary from 34% to
57%.%> Psychological disturbances are seen in women
regardless of the severity or type of PCOS phenotype
exhibited*® and negatively affects quality of life.4344 This
demonstrates that in addition to hirsutism, acne, men-
strual irregularities, infertility and obesity women with
PCOS have higher rates of anxiety, depression, social
phobia, eating disorders and suicide attempts.*’
Psychological intervention is an important part of the
holistic care approach to women with PCOS and can
assist with adapting to stressors encountered at diagnosis,
fertility treatment, pregnancy and beyond. Reduction in
stress can also minimize its negative impact on the hypo-
thalamic—pituitary—ovarian axis.

Perinatal and childhood outcomes

The perinatal outcomes of infants born to women with
PCOS is significantly worse than those born to women
without PCOS, and this can be further exacerbated by
maternal diabetes, obesity, IVF and medication use.” The
increase in poor perinatal outcomes can be accounted for
by earlier gestational age at birth as well as PTD; however,
the pathophysiology of these outcomes potentially origi-
nates much earlier on. It is possible that poor oocyte,
embryo quality and the in utero environment can account
for some of the adverse neonatal outcomes found.” Fetal
macrosomia can result due to GDM and the resultant
altered glucose metabolism and disturbance in uterine
blood flow.!* Babies that are small-for-gestational age
(SGA) and of low birth weight are also seen and are due to
placental dysfunction, twin birth and an earlier gestational
age at delivery.%? Evidence suggests that low Apgar

scores at 5 min are more common in babies born to women
with PCOS.®

Increased congenital anomalies are seen in infants
born to women with PCOS and may include cardiac, neu-
ral tube, urogenital and gastrointestinal anomalies such
as omphalocele (Table 3).%!4 Perinatal morbidity is also
increased, as is postnatal intensive care admission, and
the need for pediatric support.24?> The cause of this is
likely to relate to the increased use of infertility treat-
ment, multiple gestation and iatrogenic PTD due to GDM
or hypertensive disorders of pregnancy.” Several studies
have demonstrated an increase in PTD before 37 weeks
of gestation. In one study, 17% of babies were born prior
to 37 weeks of gestation in comparison to a rate of 8% in
women without PCOS.!> Within this same population
babies, large-for-gestational age (LGA) (reported as
>90% for growth) were more commonly found in the
PCOS group at 16%, compared to the prevalence within
the control population of 6%.!% This finding was consist-
ent even if GDM was absent and was independent of
maternal BMI. It is likely that the increase in LGA babies
is due to underlying metabolic and endocrine influ-
ences.!® After the neonatal period, children born to moth-
ers with PCOS have an increased rate of hospitalizations
in childhood and adolescence and had a greater preva-
lence of metabolic disorder, diseases of the nervous sys-
tem and asthma (Figure 2).

Education should be given to women with PCOS in
regard to lifestyle and dietary measures to ensure that their
offspring’s heath and BMI is optimized given the risk of
disease in later life.

Future research

Due to the risks that PCOS imposes on women in preg-
nancy and to their offspring, future research should focus
on evidence-based interventions to reduce the pre-preg-
nancy-related morbidity associated with PCOS, which
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Figure 2. Hospitalizations by age stratified by maternal polycystic ovary syndrome (PCOS) diagnosis: (a) metabolic, nutritional and
endocrine disorders; (b) acute and upper respiratory tract infections; (c) asthma; and (d) musculoskeletal and connective tissue. In
all analyses, the estimated cumulative admission estimates were adjusted for IVF, Ethnicity (Caucasian, Indigenous, Asian and Other),
multiple pregnancy, maternal age (<20, 20-29, 30-39, 40+ years), parity (0, 14, 5+), time epoch of birth (years <1990, 1990-
1999, 2000201 1), smoking during pregnancy (yes, no or unreported), maternal hypertension, asthma and cardiovascular conditions;
pre-existing and gestational diabetes, preeclampsia, male gender, gestational age at delivery (<32, 33-34, 35-36, 3740, 4| + years),
being born small-for-gestational age, major congenital anomalies and neonatal admission to special care nursery after birth.

Source: Reproduced with permission from The American College of Obstetricians and Gynecologists from Doherty et al.é

may lead to improvements in subsequent pregnancy-
related outcomes, and techniques to minimize weight gain
in pregnancy.

Conclusion

The extent of adverse outcomes for women with PCOS
and their children is increased across the board; however,
the rates appear to differ according to the features of PCOS

present. Adequate support should be offered to institute
lifelong lifestyle modifications aiming for a target of a
healthy weight, diet and exercise level that can be main-
tained into later life and potentially considering medical
and surgical intervention for weight management and glu-
cose regulation if these other measures fail. Women should
be informed of the increased risks of pregnancy complica-
tions and the potential for adverse outcomes for their
offspring.
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