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Abstract

Obesity exacerbates the phenotype of polycystic ovarian syndrome (PCOS)

including infertility as well as reducing the efficacy and access to fertility

treatments. Weight management is, therefore, a key component of treatment

for women with PCOS and coexistent obesity. Many women with PCOS

describe significant difficulty losing weight and treatment options are limited.

The first‐line treatment is lifestyle interventions though the weight loss and any

impact on fertility are limited. No one dietary strategy can be preferentially

recommended based on current evidence. While very low energy diets can

result in significant weight loss the evidence for impact on fertility is limited.

Pharmacotherapy, including a range of treatments can result in marked weight

loss and there is some evidence of improved rates of conception including

spontaneous and in response to assisted reproduction treatment. As with

pharmacotherapy, data regarding bariatric surgery is largely from nonrando-

mized studies and though the significant weight loss is anticipated to improve

fertility the available data prevents firm conclusions. Clinicians and patients

must consider the magnitude of weight loss to be targeted as well as the

anticipated fertility treatment required and the timeline of treatment when

deciding upon the personalized weight loss strategy. Clinicians and patients

should be confident in targeting the most appropriate treatment early in the

patient's management to avoid unnecessary delays.
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1 | INTRODUCTION

Polycystic ovarian syndrome (PCOS) affects 6%–10% of women of

reproductive age.1 Obesity is a major contributor to subfertility in PCOS

via its impact on hyperandrogenism, hyperinsulinaemia, inflammation,

insulin resistance and the interplay between the hypothalamic–

pituitary–ovarian axis, follicle development, oocyte quality and

endometrial receptivity (Figure 1).2

Obesity is associated with reduced reproductive outcomes

regardless of the mode of conception (unassisted, ovulation
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induction, in vitro fertilization, intracytoplasmic sperm injection),

a barrier for accessing assisted conception and is associated with

adverse maternal and foetal outcomes.2

Weight loss is an important treatment target in women with

PCOS and obesity that are seeking fertility especially given that

women with PCOS can lose similar amounts of weight to women

without PCOS regardless of treatment modality despite earlier

reports to the contrary.

Here, we provide a narrative review to support clinicians

managing obesity in women with PCOS, obesity and subfertility. We

have conducted a Medline search using a combination of specific

search terms: obesity, weight loss, fertility, polycystic ovaries

(or ovarian or ovary) syndrome, maternal outcomes, pregnancy

outcomes, lifestyle interventions, low energy diet, low carbohydrate

diet, low‐fat diet, weight loss pharmacotherapy, antiobesity medi-

cation, bariatric surgery and the names of individual bariatric

procedures in the title or abstract. We did not incorporate a body

mass index (BMI) cut‐off within the identified literature. We

prioritized the reporting based on evidence hierarchy giving

preference to systematic reviews (SRs), and randomized controlled

trials (RCTs). While a multitude of studies have examined

pharmacotherapy in PCOS we highlighted studies aimed at targeting

weight loss that reported any fertility‐related outcome.

2 | LIFESTYLE BEHAVIOURAL
INTERVENTIONS

Lifestyle behavioural interventions (LBIs) are first line in weight

management. However, the evidence for their impact on fertility

outcomes in PCOS is limited.

A recent Cochrane SR included 15 RCTs (498 participants) of

LBIs.3 These studies were short (4 weeks–6 months) except two longer

trials (48 weeks and 12 months).4 LBIs had favourable impact on

weight (mean difference [MD]: −1.68 kg, 95% confidence interval

[CI]: −2.66 to −0.70, 9 RCTs, N = 353, I2 = 47%) and BMI (−0.34 kg/m2,

95% CI: −0.68 to −0.01, 12 RCTs, N = 434, I2 = 0%). These effects,

however, were of low quality.3 There were no RCTs relating to live

birth rate, miscarriage, ovulation or menstrual regularity.

A more recent RCT included 183 women with PCOS and

BMI > 25 kg/m2 who were trying to conceive (median interquartile

range age: 29 [26–32] years, BMI 32.8 [30.1–36.1] kg/m2).5 The

participants were randomized to cognitive behavioural therapy + nutri-

tion advice and exercise (with or without Short Message Service [SMS]

via mobile phone) or care as usual for 1 year. At 12 months, the mean

weight loss was 2.32 (2.6%), 4.65 (5.1%) and 7.87 kg (8.1%) in the

routine care, LBI without SMS and with SMS, respectively (within all

groups, p < .001).5 The dropout rate was high (63.4%). The between

groups weight loss differences did not translate into differences in

ovulation dysfunction. A post‐hoc analysis showed that greater weight

loss was associated with a lower chance of ovulation dysfunction.6

The potential importance of macronutrient composition in diet

has been extensively studied and there is currently insufficient

evidence to support a particular macronutrient dietary composition in

women with PCOS for weight loss.7

Very low energy diets (VLEDs) can lead to significant weight

reductions of >15% after 12 weeks in women with PCOS.8 A small

study of women with PCOS (oligo‐ and anovulatory) found 9/15

ovulated following VLED that was targeted to reach 10% weight

loss.9 Adequacy of vitamins and minerals is particularly important in

women planning pregnancy.

Better evidence for the impact of LBIs on pregnancy rates and

live births comes from RCTs in women with obesity and subfertility

which were not PCOS specific. In a RCT, women with obesity

undertaking fertility treatment, 49 women were randomized to either

a 12‐week intervention (a VLED for 6 weeks followed by a

F IGURE 1 An overview of the mechanisms
linking PCOS and obesity that contribute to
subfertility. PCOS and obesity can contribute to a
proinflammatory, hyperinsulinaemic, insulin‐
resistant state that can drive subfertility both by
the effects of the resulting hyperandrogenaemia
as well as effects on the developing oocytes and
the endometrium. IR, insulin resistance; LH,
luteinizing hormone; PCOS, polycystic ovarian
syndrome; SHBG, sex hormone‐binding globulin
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hypocaloric diet, combined with a weekly group multidisciplinary

programme) or a control group (weight loss recommendations).

The intervention group (vs. control) achieved a greater pregnancy

rate (48% vs. 14%, p = .007), took less fertility treatment cycles

(2 vs. 4; p = .002) to achieve pregnancy, and had greater number of

live births (44% vs. 14%; p = .02).10 Another RCT with a similar

intervention over 12 weeks also showed shorter time to pregnancy

with VLED compared to standard care in women with obesity and

subfertility.11 An SR of 15 such RCTs that compared a variety of LBIs

(including VLED) showed that LBIs resulted in greater weight loss

versus no or minimal intervention (MD = −5.24 kg, 95% CI: −7.14,

−3.35).12 In addition, women randomized to LBIs were more likely

(vs. control) to become pregnant (risk ratio [RR] = 1.87, 95% CI: 1.20,

2.93), and have live births (RR = 1.46, 95% CI: 1.04, 2.04).12 However,

another SR that included eight RCTs (n = 1175 women) showed that

LBIs improved pregnancy rates (RR: 1.43, 95% CI: 1.02–2.01;

I2 = 60%; 8 RCTs; N = 1098) but not live births rate (RR: 1.39, 95%

CI: 0.90–2.14; I2 = 64%; 7 RCTs; N = 1034).13 This study also showed

that the LBIs group had increased risk of miscarriage (RR: 1.50, 95%

CI: 1.04–2.16; I2 = 0; 6 RCTs; N = 543) but the quality of evidence

was moderate‐to‐low.

Therefore, LBIs result in modest weight loss in women with

PCOS and might improve ovulation and pregnancy rates but the

evidence is weak in relation to live births. VLED, that achieve greater

weight loss, can improve fertility and pregnancy outcomes in women

with obesity, although these trials were not PCOS specific and the

dropout was high.

3 | WEIGHT LOSS PHARMACOTHERAPY

Small numbers of RCTs and uncontrolled studies have assessed the

impact of obesity pharmacotherapy on fertility outcomes in women

with overweight or obesity (with or without PCOS; Table 1).

Rates of spontaneous conception and live birth, as well as

response to ovulation induction and IVF, were all increased following

weight loss pharmacotherapy.4,14–18

Weight loss was in the magnitude of 5–8 kg in the pharmaco-

therapy arms and the magnitude of weight loss was associated with

fertility outcomes including live birth.4

However, these trials were small in terms of number and sample

size and washout periods without pharmacotherapy before attempt-

ing conception need to be considered, hence drugs with a shorter

half‐life have an advantage in these cases. Weight regain following

cessation of pharmacotherapy is also a consideration. Incretin based

treatments are not considered safe in pregnancy19 and the advised

washout periods are drug specific depending on the drug half‐life.

One of the identified studies studied a period of metformin following

GLP‐1‐based treatment,15 though the extent to which this could

modulate weight regain and fertility is unclear. Hence, the half‐life

(and as a result the washout period) is to be considered when

choosing the antiobesity medication in women with obesity to PCOS

seeking fertility. For drugs where the safety of pregnancy is unclear

then making sure that the patient is on effective contraceptive is

essential before starting weight loss pharmacotherapy.

4 | BARIATRIC METABOLIC SURGERY

Bariatric metabolic surgery (BMS) is the most effective obesity

treatment resulting in sustained weight loss with a significant impact

on obesity complications.20 The Royal College of Obstetricians and

Gynaecologists guidelines recommended that BMS may be an option

for women with PCOS and severe obesity (BMI ≥ 40 or ≥35 kg/m2

with a high‐risk obesity complication) if standard weight‐loss

strategies have failed.21 This recommendation, however, was mainly

based on the BMS weight and metabolic outcomes in obesity rather

than pregnancy rates and live births in women with PCOS.22 There

are no RCTs that assessed the impact of BMS on pregnancy rates and

live birth in PCOS.

A recent SR of women with PCOS included 10 studies (five with

metformin and five with bariatric surgery).23 The studies were small

(n = 8–119) with a follow up of 12–46 months. The pregnancy rate

was greater following surgery versus metformin 34.9% (95% CI:

0.20–0.53, I2 = 70.2%, five studies, n = 186) versus 17.1% (95% CI:

0.12–0.23, I2 = 0, five studies, n = 192) (p = .026).23 Following BMS

there was a 92% decrease in menstrual irregularity suggestive of

improved ovulation.23 Another SR examined fertility parameters in

men and women and showed that BMS associated with significant

improvement in sex hormones and one study showed improved

pregnancy rates in those with subfertility and obesity.24 A recent

single centre retrospective study from Spain showed improvements

in menstrual regularity after BMS in women with PCOS with no

differences between gastric bypass and sleeve gastrectomy.25

It is likely that BMS can result in improved ovulation and pregnancy

rates in women with PCOS and subfertility due to the magnitude of the

weight loss and the impact on insulin resistance, hyperandrogenism and

other metabolic factors. However, the studies to date are of limited

quality and the impact on live birth is unclear. Particularly that a recent

SR (33 studies, 14,880 pregnancies) in women with obesity (but not

specifically PCOS or subfertility) showed that odds ratios perinatal

mortality (1.38, 95% CI: 1.03–1.85; p= .031), congenital anomalies (1.29,

1.04–1.59; p= .019), preterm birth (1.57, 1.38–1.79; p< .001), and

neonatal intensive care unit admission (1.41, 1.25–1.59; p< .001) and

small for gestational age (2.72, 95% CI: 2.32–3.20; p< .001) were

increased after BMS.26 All the studies included in this SR were

observational and the adverse outcomes were mainly in patients

receiving gastric bypass or biliary pancreatic diversion.27 Therefore,

further studies are required to understand the impact of BMS in women

with PCOS (or obesity) and subfertility. The risk of SGA following

bariatric surgery is likely related to the catabolic state and weight loss

during pregnancy if the pregnancy occurs within the first 12 months

postsurgery as these women can continue to lose weight even during

pregnancy.28 Despite a lower weight, women who get pregnant at a

longer interval postsurgery have a reduced risk of neonatal complications

compared to those who get pregnant within the first 12 months.28
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5 | DISCUSSION: OUR VIEWS

Considering the links between obesity and PCOS and the negative

impact of obesity on fertility and pregnancy outcomes, it is not

surprising that weight loss is an integral part of the management of

women with PCOS. Especially that the benefits of weight loss extend

beyond the PCOS features to the impact on the risk of type 2

diabetes, cardiovascular disease, and quality of life, all of which are

important lifelong considerations in women with PCOS and

are important as part of a holistic approach to patient care. This

concise ‘Clinical Question’ article is intended to support clinicians

managing this patient group and is not intended as a comprehensive

topic overview as such there are inherent limitations including but

not limited to the omission of potential studies of interest.

The literature review above shows that weight loss, even modest,

has favourable impact on ovulation. However, to improve pregnancy

rates, greater weight loss is needed (such as VLED, pharmacotherapy or

surgery). The impact of weight loss on live birth in women with PCOS

remains unclear and not well examined in the literature. The magnitude

of weight loss and rate have not been well studied to comment either

on fertility or subsequent safety, though from available data it is likely

that 10% weight loss is necessary to significantly improve live birth rate.

Considering the lack of increased live birth despite increasing ovulation

and pregnancy following LBIs and modest weight loss29 and the

increased live births after VLED and pharmacotherapy with about 10%

weight loss, it can be stipulated that the degree of weight loss might be

important to improve pregnancy outcomes in women with obesity and

subfertility beyond improving ovulation rates.

This should be examined in more robust interventional studies

especially in women with PCOS rather than obesity only. The discrepancy

between improving ovulation and pregnancy or live birth rates is likely

due to the need of more than improving ovulation to achieve these

outcomes, such as improvements in the quality of the oocytes and

implantation and this might require more than modest weight loss.

Several factors need to be considered when assessing the

different weight management options in women with PCOS and

subfertility. A shared decision‐making process that is supportive to

the patient and takes into account that most patients have likely

faced obesity stigma in their lives and from within the health care

system is essential.27,30,31

While lifestyle behavioural modifications are generally accepted as

first‐line treatment, the time available for the patient to achieve

pregnancy or receive assisted conception treatments, the likelihood of

success of the treatment option, the baseline BMI, other personal factors

such as treatment availability and affordability as well as the amount that

the patient needs to lose to pursue IVF should be considered to

personalize the treatment plan. The treating clinicians should avoid

treatment inertia and escalate the treatment to the next step if the

achieved weight loss plateaued at a level below the treatment target. This

can be apparent within 3–6 months following starting LBIs. In addition, in

patients who already tried LBIs previously and are still above the target

weight, it is reasonable to proceed to pharmacotherapy or consideration

of surgery as best suits the patient's circumstances and clinical scenario.

The time factor is particularly relevant to BMS, as women are advised not

to get pregnant for at least 12–18 months postsurgery 32 with a minimum

interval of 12 months due to risk of nutritional deficiencies and rapidity of

weight loss with careful consideration of further reduction in this time

interval in select cases after assessing potential risks.33 However, it must

be noted that there is uncertainty as to the benefit of this delay between

surgery and pregnancy.34

In conclusion, weight loss is important in women with obesity,

PCOS and subfertility. There is still need for better studies

methodologically and RCTs to understand the impact of different

treatments modalities on achieving live births and further studies on

how to personalize treatment approaches. This will also need to

consider the rapidly changing landscape of weight loss pharmaco-

therapy with more effective treatments underdevelopment.
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