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Abstract

Polycystic Ovarian Syndrome (PCOS) has been associated with numerous reproductive and 

metabolic abnormalities. Despite tremendous advances in the management of reproductive 

dysfunction, insight into the metabolic implications of PCOS is limited by the lack of uniform 

diagnostic criteria, the heterogeneity of the condition and the presence of confounders including 

obesity. Obesity clearly has a role in long term health and may best predict both reproductive and 

metabolic dysfunction as well as negatively affect the response to treatment in women with PCOS. 

Diabetes, cardiovascular disease and cancer are also at the forefront of any risk assessment or 

comprehensive treatment strategy for these women. Lifestyle modifications including dietary 

changes, increased exercise and weight loss are appropriate first line interventions for many 

women with PCOS. Pharmaceuticals including metformin, lipid lowering agents and oral 

contraceptives should be tailored to the individual’s risk profile and treatment goals.

Introduction

Polycystic Ovarian Syndrome (PCOS) likely has long-term effects on health and longevity. 

It is a disorder that typically has its onset early in life, (how early remains a matter of 

speculation). Thus, the metabolic abnormalities associated with the syndrome, such as 

insulin resistance, have a long duration over the lifespan to compound their effects. Further 

in other populations, insulin resistance is associated with a progressive increase in 

cardiovascular risk factors and events, though its natural history in PCOS is still cloudy. 

Understanding the true health implications of PCOS is problematic due to the heterogenous 

nature of this condition, disagreement over the diagnostic criteria, the lack of long term 

cohort studies, and confounding factors (such as obesity and long term treatments with 

OCPs or metformin). More attention is being paid to the potential chronic health risks 

associated with PCOS, and often the worst is assumed.

The recent Amsterdam ESHRE/ASRM-Sponsored 3rd PCOS Consensus Workshop Group 

addressed the full range of PCOS’ health implications. Their goal was to summarize the 

current data and identify knowledge gaps in the understanding of PCOS sequelae. Pregnancy 
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complications, quality of life, type 2 diabetes mellitus, cardiovascular disease and cancer 

risk were identified as relevant long term metabolic complications of PCOS (Figure 1) In 

addition, it was stressed that obesity appears to play an independent role in all of the long 

term complications and may best predict both reproductive and metabolic dysfunction, as 

well as negatively affect the response to treatment.(Fauser, 2012)

While there is considerable overlap between PCOS and the metabolic syndrome, it is 

important to note that they are not identical or interchangeable. Although a large proportion 

of women with PCOS also have the metabolic syndrome (~30-40%), most do not.(Ehrmann, 

2006) The prevalence of PCOS may not be increased in women with the metabolic 

syndrome when compared to appropriate controls.(Korhonen, 2001) Likewise, the incidence 

of metabolic syndrome may vary based on age in women with PCOS.(Glintborg, 2012) 

Despite the limitation of our current knowledge, recognition of the long term health 

implication of PCOS is crucial. Our review will address the potential associations and 

possible interventions for obesity, cancer, type II diabetes, and cardiovascular disease in the 

setting of PCOS.

Obesity

Obesity has reached epidemic proportions in the United States and clearly contributes to the 

morbidity seen with PCOS. In the United States, upper body fat distribution is highly 

predictive of poor health, particularly diabetes and cardiovascular disease.(Lord, 2006) 

However, the association between obesity and PCOS is not universal and may in part be a 

cultural and ethnic phenomenon. Large case series of women who meet the criteria for 

PCOS from the United Kingdom and the Netherlands have reported BMIs of < 25 in 80% 

and 56% of these women, respectively. (Ehrmann, 1999, Knochenhauer, 1998, Legro, 1999) 

Similarly, women with PCOS from China also tend to have normal BMIs.(Chen, 2011) 

Although women with BMI<30 have metabolic complications, the greatest health 

implications of PCOS are clearly associated with excess weight and abdominal 

circumference, especially in the setting of androgen excess.(Glueck, 2005) Likewise, 

increased high upper body fat distribution or visceral adiposity further compounds the 

insulin resistance and type 2 diabetes. PCOS more than doubles the likelihood of diabetes 

and this relative risk increases to almost 4 fold in the setting of obesity.(Norman, 2001) The 

ESHRE/ASRM 3rd Consensus on PCOS also pointed out that diabetes is likely to increase 

as the prevalence of obesity continues to rise.(Fauser, 2012) Persistence of PCOS into the 

late reproductive life may convey a risk of DM as high as 7 fold.(Pasquali, 2011) Obesity 

increases one’s lifetime risk of cancer and cardiovascular disease.(Berrington de Gonzalez, 

2010, Boggs, 2011) Any intervention that reduces excess weight has potential to improve 

the health and wellness of women with PCOS Lifestyle modifications that include weight 

loss and exercise should form the foundation for treating obese women with PCOS. 

Although definitive data are lacking, Lifestyle modifications has been shown to decrease 

adipose tissue and improve insulin sensitivity associated with PCOS. In the adult population 

the benefits of exercise in Lifestyle Modifications on glucose levels and other cardiovascular 

risk factors are well documented. The addition of exercise to dietary caloric restriction also 

results in more rapid, though only modest incremental decreases in weight.(Hall, 2011) A 

recent randomized trial of 130 morbidly obese adult patients found that the addition of 
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exercise resulted in greater reductions in waist circumference and hepatic fat mass.(Moran, 

2011)

Many studies have suggested an improvement in cardiovascular parameters and in the 

underlying hormone abnormalities seen with obese anovulatory women after lifestyle 

modifications. However, there are few well controlled randomized studies to date that have 

evaluated the effects of lifestyle modifications specifically on women with PCOS. A recent 

meta-analysis of lifestyle modification in PCOS suggested that despite the limited and 

heterogeneous studies there are benefits on body composition, hyperandrogenism and 

insulin resistance in women with PCOS, although many parameters remain unaffected.

(Moran, Hutchison, 2011) In addition, most of the available studies have only focused on 

reproductive outcomes or restoration of menstrual cyclicity and ovulation. In small cohort 

studies of women with PCOS, modest weight loss has been shown to improve reproductive 

and metabolic function. Moderate calorie restriction with 2% to 5% weight loss resulted in a 

21% decline in free testosterone; 9 of 18 women with irregular cycles resumed regular 

ovulation; and 2 of the 18 women became pregnant.(Guzick, 2004) Another group of 24 

obese patients with PCOS was placed on a 1000kcal, low fat diet for 6-7 months. 13 subjects 

lost more than 5% of their starting body weight with resulting increases in SHBG and a 

reduction in fasting serum insulin levels (11.2 (5.2-32) vs. 2.3 (0.1-13.8) p = 0.018) More 

than half of the women who lost >5% of their body mass had normalization of ovarian 

function.(Kiddy, 1992)

Reduction in centripetal adipose fat may be the key to normalization of reproductive and 

metabolic function. An observational cohort study evaluated 40 obese infertile patients with 

PCOS enrolled in a 24 week structured exercise program (SET) or a dietary intervention 

group. The SET group consisted of 3 times weekly exercise sessions on a bicycle ergometer 

for 30 minutes to reach a target maximal oxygen consumption of 60-70%. The diet group 

utilized a high protein (35% protein, 45% carbohydrate, 20% fat) and an 800 kcal total 

deficit per day. Weekly interactive educational sessions were offered to all subjects in the 

dietary program. Both groups had improvement in menstrual cyclicity defined by luteal 

progesterone >10. However, the SET group had a higher ovulation rate than the diet group. 

(24.8% vs. 15.1% p= 0.032) While stratifying by intervention group, and then analyzing 

case vs. control (ovulatory vs. nonovulatory), the cases (ovulatory) had more change in 

waist circumference than the control group. (SET: −9.6cm vs. −2.5cm p <0.05; diet group: 

−9.4cm vs. −2.8cm p <0.05) The study may have been limited by the low number of 

subjects and 25% drop out rate. None the less, it appears that loss of central adipose tissue 

contributes to resumption of menstrual cyclicity.(Palomba, 2008) Normalization of the 

menstrual cycle is often associated with improvements in ovulation and parallels the 

increase in SHBG and reduction in insulin resistance seen with loss of the more 

metabolically active visceral fat. (Park, 2005)

Hollman et al demonstrated a reduction in impaired glucose tolerance from 50% to 4% after 

a 32 week lifestyle modifications program in a cohort of obese, anovulatory patients after 

only modest weight loss. The improvement in glucose tolerance was associated with 

increased pregnancy rates.(Hollmann, 1996) Other researchers have suggested that lifestyle 

modifications also improves spontaneous pregnancy rates (Crosignani, 2003, Clark, 1995, 
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Clark, 1998), response to fertility medication(Palomba, 2010), and success following the use 

of Assisted Reproductive Technologies.(Luke, 2011, Shah, 2011, Moran, 2011)

While the optimum life style modification has not been identified, a majority of these studies 

have utilized structured exercise programs with protein rich hypocaloric diets and on 

occasion, psychological support. The carbohydrate versus low-fat diet debate was addressed 

in a 2 year trial of 307 obese adults (mean BMI 36 kg/m2). Study subjects were randomized 

to a low-carbohydrate diet that allowed unrestricted consumption of fat or to a low-fat diet 

with approximately 30% of calories from fat. Behavioral interventions, including self-

monitoring and physical activity sessions were included in the protocol for both arms of the 

study. Weight loss was comparable between the two groups. The majority of the lipid profile 

did not differ between the two. Although the mean HDL cholesterol levels were 

significantly higher in the low-carbohydrate group, the absolute difference was only 2 

mg/dL. The generalizability to PCOS was limited by the inclusion of men and the exclusion 

of those with diabetes and hyperlipidemia. The 50% drop out rate at 2 years is indicative of 

the difficulty with diet and lifestyle modifications. (Foster, 2010)

In the absence of definitive data, clinicians must rely on expert opinion and guidance. A 500 

calorie per day restriction is recommended by the CDC for weight loss in the general 

population. Patients are often counseled that the weekly caloric deficit of 3500 calories 

should lead to a 1-2 pound weight loss. However this counseling likely overestimate the 

amount of weight that will be lost by almost 100%, based on careful modeling incorporating 

counter-regulatory mechanisms.(Hall, Sacks, 2011) The Androgen Excess and Polycystic 

Ovarian Syndrome Society has provided specific recommendations for addressing obesity in 

women with PCOS. (Table 1) (Wild, Carmina,2010)

Numerous pharmaceuticals have been utilized in the treatment of obesity, but the ideal diet 

pill has also remained elusive. Side effects and unacceptable risk profile has negated any 

benefit of weight loss for numerous medical therapies for obesity. The only therapy 

currently FDA approved for the long term management of obesity, Orlistat, has been shown 

to reduce BMI and the progression to Type II diabetes mellitus. However, its use is limited 

by gastrointestinal side effects.(Derosa, Cicero,2012) The recently completed phase 3 

SEQUEL trial (Two-year sustained weight loss and metabolic benefits with controlled-

release phentermine/topiramate in obese and overweight adults) demostrated weight 

reduction with reduced cardiovascular risk factors and improved metabolic function 

following the use of phentermine / tobiramate in conjunction with lifestyle modification.

(Garvey, Ryan,2012) Many patients also seek weight loss in herbal weight loss pills. A 

recent systematic review of the current literature by the Johns Hopkins’ Weight 

Management Center concluded that nonprescription dietary supplements as an adjunct to 

weight loss currently cannot be strongly recommended.(Poddar, Kolge,2011) Furthermore, 

these medications have not been adequately assessed in women with PCOS.

Weight loss and a reduction of centripetal fat has been demonstrated with the use of insulin 

sensitizing agent metformin in the Diabetes Prevention Program. Women with PCOS may 

also experience weight loss on this class of drugs.(Legro, 2007) Metformin, a biguanide 

antihyperglycemic, together with a low-calorie diet, is associated in some studies with more 
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weight loss than a low-calorie diet alone. (Barbieri, 2003), though larger multi-center studies 

have not found this to be the case.(Ladson, 2011, Tang, 2006) Women taking metformin in 

the PPCOSI trial experienced a significant reduction in weight of almost 1 body mass index 

(BMI) unit.(Legro, Barnhart, 2007) A 2009 meta-analysis of treatment with metformin in 

women with PCOS showed a statistically significant decrease in BMI compared with 

placebo (weighted mean difference −0.68; 95% CI −1.13 to −0.24).(24)

There was some indication of greater effect with high-dose metformin (> 1500 mg per day) 

and longer duration of therapy (> 8 weeks). Women in need of profound weight loss may 

also benefit from surgical intervention. Bariatric surgery has been shown to result in 

significant weight loss and improvement in endocrine function in those with obesity and 

stigmata of PCOS.(Escobar-Morreale, 2005)

Cancer

An increased risk for endometrial, ovarian and breast cancer in women with PCOS has been 

suggested. Clearly it has been associated with an increased risk for breast and endometrial 

cancer in population based studies.(Legro, Barnhart, 2007) It is important to note that many 

confounders including obesity, hyperglycemia and anovulation (unopposed estrogen) with 

resultant infertility make it difficult to define the absolute risk of these neoplasms attributed 

to PCOS alone. This is especially true in the case of ovarian and breast cancer where a 

paucity of data limit conclusions. However, the link between PCOS and endometrial cancer 

appears to be supported by both biologic plausibility and the preponderance of evidence 

suggesting a 2 -3 fold increase risk of endometrial cancer in the setting of anovulation, 

menstrual irregularity and PCOS.(Chittenden, 2009, Coulam, 1983) (28, 29) Proper 

endometrial surveillance (ultrasound and/or sampling) and periodic induction of uterine 

bleeding with progesterone withdrawal may lessen the risk of endometrial cancer. Oral 

contraceptives also result in a significant reduction in the risk of endometrial and ovarian 

cancer (Cramer, 2012) with no increase in long term metabolic risk.(Costello, 2007) In those 

desiring fertility, pregnancy decreases one’s risk of all three cancer types.(Adami, 2008) 

Recent evidence supports the use of a progesterone releasing IUD in the prevention and 

treatment of uterine hyperplasia and early endometrial cancer but its use specifically in 

women with PCOS has not been investigated.(Gallos, 2010)

Agents that induce ovulation and improve the chance of pregnancy would also combat the 

unopposed estrogen and possibly lower the risk endometrial hyperplasia and cancer. Insulin 

sensitizing agents role in endometrial cancer prevention have been addressed in a limited 

manner. Endometrial samples were obtained before and after treatment with metformin or 

rosiglitazone alone or in combination in a prospective cohort study. Those with abnormal 

histology (simple hyperplasia) on endometrial biopsy at baseline tended to normalise after 

treatment. However, the small sample size, lack of long term follow up and absence of 

endometrial cancer in the study population preclude any meaningful recommendation for all 

women with PCOS.(Legro, 2007) Life style modifications that normalize ovulation and 

restore fertility would in theory reduce one’s lifetime risk of cancer in reproductive tissues. 

Recent evidence supports a reduction in numerous biomarkers of endometrial cancer with 

weight loss.(Linkov, 2011) In addition, weight loss with improvements in glucose dynamics 
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might reverse the increased risk of breast(Hemminki, 2010, Rosato, 2011) and endometrial 

cancer(Rosato, Zucchetto, 2011) seen with glucose intolerance and type 2 diabetes. Despite 

the concern for endometrial cancer in the setting of PCOS, the current data do not support 

increased surveillance solely on the basis of a diagnosis of PCOS. Screening with an 

endometrial biopsy or ultrasound assessment of the endometrial lining should be based on 

the standard dogma of abnormal uterine bleeding in a women 35 years or older or with 

significant risk factors for endometrial cancer.

Diabetes

PCOS is commonly associated with glucose metabolism abnormalities and is an independent 

risk factor for the development of diabetes. Impaired glucose tolerance, measured by oral 

glucose tolerance test, may approach 30–40% in obese populations with PCOS.(Legro, 

Kunselman, 1999, Ehrmann, 1999) Progression of insulin resistance without hyperglycemia 

to glucose intolerance and ultimately diabetes is variable but may occur in a third of those 

affected within 2 – 3 years(Legro, 2005) and exceed 50% within 10 years.(Norman, Masters, 

2001) Overall, numerous studies have suggested a 2 -3 fold increase in the incidence of 

diabetes with PCOS, even after controlling for BMI.(Chang, 2011) Likewise, the familial 

link seen with PCOS is noted in glucose metabolism abnormalities as the parents of women 

with PCOS have a significant higher prevalence of diabetes than controls.(Legro, 

Kunselman, 1999)

The negative association between glucose dynamics and PCOS is compounded by presence 

of obesity, especially in the setting of androgen excess and oligo-ovulation. The second 

iteration of the Nurses Health Study demonstrated that women who reported long or 

irregular cycles between 18 and 22 years of age were twice as likely to subsequently develop 

diabetes even when controlling for obesity.(Solomon, 2001) Likewise, the Coronary Artery 

Risk Development in Young Adults (CARDIA) study, a biracial longitudinal study of over 

5000 men and women from four US communities, found that women who reported PCOS 

between 20 and 32 years of age were 2 -3 times more likely to develop diabetes over the 

next 18 years. Obese women with PCOS were 3 – 4 times more likely to develop diabetes 

than women without PCOS or obesity, but the association between PCOS and an increased 

rate of incident diabetes remained even in women with a BMI of less than 25.(Wang, 2011)

Once again, diet, exercise and weight loss are the clinicians most valuable allies in the fight 

against the insulin resistance, glucose intolerance and diabetes associated with PCOS, 

especially those with concomitant obesity. As noted above, successful lifestyle 

modifications may have far reaching beneficial effects for glucose metabolism. Medical 

therapy with insulin sensitizers may also play a role with metformin’s niche in this fight 

being its ability to reduce progression to diabetes in those at greatest risk. Although not 

specifically focused on women with PCOS, the Diabetes Prevention Program showed a 31% 

(95% CI 17–43%) reduction in the conversion to type 2 diabetes with metformin compared 

with placebo in individuals with impaired glucose tolerance.(Orchard, 2005) This program 

also demonstrated that the thiazolidinediones, including troglitazone and rosiglitazone are 

equivalent if not superior to metformin in delaying the development of diabetes in at risk 

populations. However the risk, including hepatoxicity which forced the removal of 
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troglitazone from the market, increased CVD events with rosiglitazone which severely 

restricted its use, and the rising concern about bladder cancer with pioglitazone, as well as 

the lack of proven benefit in women with PCOS argue against the use of this class of 

medications. (Buchanan, 2002, Knowler, 2005) In a longitudinal cohort followed for 20 

years, a history of at least 6 months of metformin (or oral contraceptive) use did not have a 

beneficial effect on the long term parameters including BMI, waist circumference, 

testosterone levels or fasting insulin.(Carmina, 2012)

Cardiovascular risk

Cardiovascular disease (CVD) is a major concern for women with PCOS, but a clear cause 

and effect relationship has not been established, nor can anyone state if events are even 

elevated in this group of women compared to others. Several CVD risk factors have been 

associated with PCOS including insulin resistance, type 2 diabetes mellitus, and possibly 

hypertension.(Yusuf, 2004) Women with PCOS also appear to have a higher incidence of 

obstructive sleep apnea and associated cardiovascular risk factors compared to weight 

matched controls.(Nandalike, Agarwal,2012) Dyslipidemia are found in up to 70% of 

women with PCOS in the United States and are most commonly characterized by high 

triglycerides and increased low density lipoprotein (LDL) cholesterol with low levels of 

high-density lipoprotein (HDL)-cholesterol.(Legro, 2001) In addition, obesity is an 

independent risk factor for heart disease and a common component of the PCOS clinic 

picture.

The mood disorders associated with PCOS may also contribute to vascular disease indirectly 

through obesity and insulin resistance as well as through alterations in the stress 

response(Benson, 2009), inflammatory markers(Sverrisdottir, 2008), and sympathetic 

tone(Wild, 2010). CVD risk also clusters in fathers of women with PCOS. Fathers of women 

with PCOS self reported a higher prevalence of heart attacks and stroke compared to a 

reference population. In addition, an increased 10 year coronary artery disease risk was 

noted in these men. Of note, no association between PCOS and self report of CV disease 

was seen in the women with PCOS or their mothers.(Taylor, 2011)

Age is one key risk factor for CVD that may not correlate with the severity of PCOS. The 

temporal association between CVD risk and PCOS is tenuous as PCOS stigmata may wane 

in the 5th decade(Brown, 2011), well before the peak incidence of CVD. Likewise, our 

understanding of the link between PCOS and CVD is limited as much of the available 

literature focuses on women with PCOS during their reproductive years, a time largely free 

of CVD for most women. A recent 20 year longitudinal study of young women with PCOS 

demonstrated a reduction in potential risk factors for CV disease including androgemia, BMI 

and insulin resistance over time. Only abdominal circumferences had worsened by the 5th 

decade.(Carmina, Campagna, 2012) Similarly a longitudinal case control study of 

cardiovascular risk factors over time in women with and without PCOS suggested a 

plateauing of levels at an earlier age in the cases with PCOS compared to controls without 

PCOS, who tended to progressively worsen.(Talbott, 2000)
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Conversely, the Women’s Ischemia Evaluation Study (WISE) suggested that 

postmenopausal women with a history of menstrual irregularity and evidence of 

hyperandrogenemia are at increased risk for cardiovascular disease and also CV events. 

Women with a semblance of PCOS had more multivessel cardiovascular disease (32% vs. 

25%, OR 1.7; 95% CI, 1.1–2.8, adjusted for age and BMI), and lower event-free survival 

(hazard ratio 1.6; 95% CI, 1.2–2.1) when compared to women without evidence of PCOS. 

The CVD risk correlated with diabetes, hypertriglyceridemia, and increased free T.(Shufelt, 

2011)

An adverse cardiovascular risk profile does not equate to a cause and effect relationship 

between PCOS and CV disease. Although many of the common features associated with 

PCOS are clearly defined risk factors for CVD, the high prevalence of CVD in the 

population may lead to considerable overlap by default.(Legro, 2003) The vast majority of 

the evidence linking PCOS to cardiovascular events including myocardial infarction and 

stroke rely on retrospective assessment of PCOS. Long term prospective studies of CVD 

endpoints in women with well characterized PCOS are lacking and may not be possible as 

the PCOS diagnostic criteria, menstrual or ovulatory dysfunction, are by definition universal 

in the postmenopausal period.(Legro, 2003) Thus, there are inherent shortcomings in any 

attempt to establish a direct correlation between PCOS and the largely postmenopausal 

CVD. However, the tremendous impact of CVD on the health and well being of women 

begs for further efforts to define the risk and development of effective intervention 

strategies.

The Androgen Excess and Polycystic Ovary Syndrome (AE-PCOS) Society recommends an 

assessment of CVD risk factors in women with PCOS and assignment of PCOS related 

CVD risk categories. The “at risk category women with PCOS who also display includes 

obesity (especially abdominal adiposity), cigarette smoking, hypertension, dyslipidemia 

(increased LDL-C and/or non-HDL-C), subclinical vascular disease, IGT and a family 

history of premature CVD (<55 yr of age in male relative, <65 yr of age in female relative). 

Women with PCOS who also meet criteria for the metabolic syndrome, type 2 diabetes 

mellitus and overt vascular or renal disease are considered to be high risk for CVD.(Wild, 

Carmina, 2010) This group recommended that BP, waist circumference and BMI be 

determined at every visit, a lipid profile (total cholesterol, LDL-C, non-HDL-C, HDL-C, and 

triglycerides) be obtained every 2 years and a 2-h post 75-g oral glucose challenge be 

performed with a BMI greater than 30 kg/m2, or alternatively in lean PCOS women with 

advanced age (>40 yr), personal history of gestational diabetes, or family history of T2DM. 

Screening for depression, anxiety and quality of life was also suggested. (Dokras, 2011) The 

recent 3rd PCOS Consensus Workshop Group recommended CVD risk assessment at any 

age is for psychosocial stress, blood pressure, glucose, lipid profile (cholesterol, 

triglycerides, HDL, LDL, and non-HDL cholesterol), waist circumference, physical activity, 

nutrition, and smoking.(Fauser, 2012)

The optimum multifaceted approach to women with PCOS that reduces and prevents CVD 

has yet to be determined. However, life style modification lifestyle modifications should 

form the foundation of any effort to reduce CVD risk. Short term weight loss improves 

numerous CVD risk factors including waist circumference, androgen levels, insulin 
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resistance and dysplipidemias in women with PCOS.(Andersen, 1995) Dietary 

recommendation for overweight women with PCOS includea hypocaloric, low saturated fat, 

increased mono- and polyunsaturated fat diet (500–1000 kcal/d reduction; <30% calories 

from fat, <10% calories from saturated fat; increased consumption of fiber, whole-grain 

breads, cereals, fruits, and vegetables). At least 30 min of moderate-intensity physical 

activity daily with an initial weight loss of 5 – 10% and a long term goal of 10 – 20% weight 

loss to reach an abdominal circumference of less than 88 cm has been suggested.(Andersen, 

Seljeflot, 1995)

Several pharmacologic interventions have been proposed for the reduction of CVD risk in 

women with PCOS. Insulin sensitizers, including metformin, may contribute to 

improvements in the CVD risk profile by enhancing glucose metabolism, reducing 

triglycerides, elevating HDL and contributing to modest weight loss in the short term. 

Metformin also decreases the inflammatory marker C-reactive protein(Morin-Papunen, 

2003) and may improve atherosclerosis(Agarwal, 2010, Diamanti-Kandarakis, 2005) In the 

United Kingdom Prospective Diabetes Study (UKPDS), metformin was the only diabetes 

medication that reduced all cause mortality.(1998) However, the benefit of metformin above 

and beyond lifestyle modifications is questionable and no reduction in cardiovascular events 

has been demonstrated in women with PCOS. Dyslipidemias also warrant lifestyle 

modifications and appropriate cholesterol lowering agents in some cases. Antihypertensive 

medications are of clear benefit when indicated but weight loss medication cannot be 

recommended for women with PCOS based on the available literature.(Moran, 2009, Wild, 

Carmina, 2010)

Summary

PCOS is associated with several reproductive and metabolic abnormalities. Obesity is one of 

the most common findings in PCOS but is itself an independent risk factor for many of the 

disease states that have been attributed to PCOS. Likewise, altered glucose metabolism 

including impaired glucose tolerance, insulin resistance and type 2 diabetes mellitus are well 

known co-morbidities to PCOS. Both of these pathologic conditions must be mentioned as 

significant confounders in any discussion of the link between PCOS and cancer or 

cardiovascular disease. Standardization of diagnostic criteria and prospective longitudinal 

data is required to improve our understanding of long term health risk associated with 

PCOS. Likewise, the management of PCOS must include lifestyle modifications and 

pharmacologic intervention targeted to the individual disease process.
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Longterm management of PCOS Highlights

• Longterm complications of PCOS include type 2 diabetes mellitus, 

cardiovascular disease and cancer risk.

• Obesity and glucose intolerance are common but not universal features of PCOS 

that compound an accurate assessment of the risk inherent in this syndrome.

• Lifestyle modifications form the foundation for treating obese women with 

PCOS and may reduce the incidence of diabetes, cardiovascular disease and 

cancer.

• The management of PCOS also includes pharmacologic interventions, including 

metformin and oral contraceptives, that are targeted to the individual’s disease 

process and treatment goals.
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Figure 1. 
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Table 1

Lifestyle modification principles suggested for obesity management in polycystic ovary syndrome (PCOS).

Guidelines for dietary and lifestyle intervention in PCOS

1. Lifestyle modification is the first form of therapy, combining behavioral (reduction of
psychosocial stressors), dietary, and exercise management.

2. Reduced-energy diets (500–1000 kcal/day reduction) are effective options for weight loss
and can reduce body weight by 7% to 10% over a period of 6 to 12 months.

3. Dietary pattern should be nutritionally complete and appropriate for life stage and should
aim for <30% of calories from fat, <10% of calories from saturated fat, with increased
consumption of fiber, fibre, whole-grain breads and cereals, and fruit and vegetables.

4. Alternative dietary options (increasing dietary protein, reducing glycemic index, reducing
carbohydrate) may be successful for achieving and sustaining a reduced weight but more
research is needed in PCOS.

5. The structure and support within a weight-management program is crucial and may be
more important than the dietary composition. Individualization of the program, intensive
follow-up and monitoring by a physician, and support from the physician, family, spouse,
and peers will improve retention.

6. Structured exercise is an important component of a weight-loss regime; aim for >30
minutes per /day.
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