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Background: Polycystic ovary syndrome (PCOS) is a heterogeneous condition that affects women of reproductive age. The association between PCOS and cardiovascular risk according to body mass index (BMI) categories is unclear.

Objective: We evaluated the association between cardiovascular risk according to BMI categories and PCOS in women of reproductive age.

Methods: A literature search was conducted in the EMBASE, MEDLINE, Cochrane Library, and PubMed databases from their inception to 9 September, 2021. Observational cross-sectional, retrospective, and prospective controlled studies were included. The main analyses examined the relationship between cardiovascular risks (i.e., blood pressure and lipid levels) and BMI in women of reproductive age with PCOS.

Results: Thirty-eight studies, with a total of 6,078 subjects, were included in this metaanalysis. Systolic blood pressure (SBP) and diastolic blood pressure (DBP) were higher in women of reproductive age with PCOS. Lower high-density lipoprotein (HDL)-cholesterol [SMD (95% CI): −0.21 (−0.35, −0.08), p = 0.002], higher triglycerides [SMD (95% CI): 0.38 (0.29, 0.48), p < 0.001], higher low-density lipoprotein (LDL)-cholesterol [SMD (95% CI): 0.29 (0.20, 0.39), p < 0.001], higher nonHDL-cholesterol [SMD (95% CI): 0.42 (0.31, 0.52), p < 0.001] and waist-to-hip ratio (WHR) [MD (95% CI): 0.03 (0.02, 0.04), p < 0.001] were seen in women of reproductive age with PCOS. In addition, the subgroup analysis revealed that systolic BP and HDL-cholesterol increased at BMI <25 kg/m2 and BMI 25–30 kg/m2. Diastolic BP increased at BMI 25–30 kg/m2. Triglycerides, LDL-cholesterol, nonHDL-cholesterol, and WHR increased in all BMI categories.

Conclusions: PCOS is associated with cardiovascular risk. Lipid levels and BP increased in women of reproductive age with PCOS, regardless of BMI.

Systematic Review Registration: Open Science Framework (10.17605/OSF.IO/92NBY).
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INTRODUCTION

Polycystic ovary syndrome (PCOS) is one of the most common female endocrinopathies and is a highly prevalent disorder that affects ~7–14% of women of reproductive age (1, 2). The clinical manifestations of PCOS are heterogeneous; however, the hallmarks of the syndrome are anovulation, insulin resistance, and androgen excess. Furthermore, PCOS leads to adverse metabolic sequelae, including high blood pressure, dyslipidemia, and obesity, all of which individually confer a cardiovascular risk. Each of these features promotes cardiovascular risk in this population. The American Society for Reproductive Medicine Practice Committee reported that cardiovascular risk was increased in women with PCOS (3). Recent studies have shown that cardiovascular risk factors are more frequent among women with PCOS than among women without PCOS (4, 5). Apart from the deleterious effects of PCOS per se, individual risk markers including blood pressure and lipid profile are important mediators of further cardiovascular outcomes. Therefore, PCOS may represent an important key to lipid and blood pressure alterations starting at the age of reproduction.

The effect of PCOS on obesity and that of obesity on PCOS is complex. However, it is agreed that the prevalence of increased body mass index (BMI) is higher in women with PCOS (6, 7). A previous metaanalysis showed that obesity was more prevalent in women with PCOS than in women without PCOS (8). PCOS occurs both in obese and lean women. However, studies of cardiovascular risk and PCOS have not distinguished the effects of BMI from those of PCOS. In addition, lipid profiles may differ in their association with blood pressure and PCOS. However, there is little consensus that the possible increase in cardiovascular risk among women with PCOS is merely related to obesity. Based on BMI, our metaanalysis classified patients as underweight (<18.5 kg/m2), normal weight (18.5–25 kg/m2), overweight (25–30 kg/m2), and obese (≥30 kg/m2) (9). These standard categories have been increasingly used in published studies of BMI and PCOS, but the literature has not been systematically reviewed.

The present metaanalysis examined the relationship between cardiovascular risk (i.e., blood pressure and lipids) and BMI in women of reproductive age with PCOS. To reduce biases that may appear in all metaanalyses, only BMI-matched studies with a sufficient number of subjects were included.



METHODS

The present study was approved by the Ethics Committee Board of Lanzhou University Second Hospital (D2019-098) and conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) (10). The protocol was prospectively registered with Open Science Framework (10.17605/OSF.IO/92NBY).


Search Strategy

Two independent authors (CC Zhuang and XF Luo) searched the Cochrane Library, EMBASE, and MEDLINE databases from inception to 9 September 2021 for full-text articles without any language restriction. The medical subject headings (MeSHs) and keywords included polycystic ovary syndrome, Stein Leventhal, cardiovascular risk, blood pressure, hypertension, lipoprotein, dyslipidemia, and hyperlipidemia (see Table 1 for the detailed search strategies). For all identified studies, a manual search was conducted of their references and review articles to locate additional relevant studies.


Table 1. Search strategies.
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Study Selection and Criteria

Two reviewers (CC Zhuang and XF Luo) independently selected the articles by title, abstract and then full-text. The selection criteria for the retrieved articles in our metaanalysis were as follows: (1) the studies were observational cross-sectional, retrospective, and prospective controlled; (2) the subjects were women of reproductive age with PCOS (18–49 years old), diagnosed by the Rotterdam criteria or that of the National Institutes of Health; (3) the subjects did not have comorbidities; (4) there was no evidence of androgen-secreting tumors, congenital adrenal hyperplasia, or medication that altered androgen metabolism or lipids; and (5) each article had to conduct BMI matching or the equal BMI (mean). Each study had to have evaluated ≥30 adult women with PCOS that were ≥18 years old but ≤ 45 years old (to avoid the perimenopausal transition). Control subjects without PCOS of the same age range had to be included. The exclusion criteria of the metaanalysis were as follows: (1) studies that were case-only; (2) studies with incomplete data; (3) articles that were metaanalyses, letters, reviews, or editorial articles. Non-patient community control studies were excluded, as PCOS occurs infrequently and some phenotypic elements of PCOS can occur in regularly menstruating women. The selected data were screened based on the search terms and the inclusion and exclusion criteria, and a PRISMA flow diagram was used to describe the stepwise article selection process in detail.



Data Extraction

Authors of studies eligible for inclusion in the present metaanalysis were invited to join our study and share their data. The following data were extracted from the included studies: (1) name of the first author, (2) publication year, (3) type of study, (4) number of participants, (5) patient characteristics, (6) WHR, (7) androgen levels, and (8) patient outcomes. The outcomes included BMI, LDL-C or triglycerides (TG), low HDL-C, high SBP, DBP), and WHR. When not reported in the individual study, nonHDL-C was calculated as the total cholesterol minus HDL-C. Data extraction was independently performed by three investigators (CC Zhuang, XF Luo, and WJ wang). Disagreements were resolved through discussion.



Quality of the Included Studies

The quality of the included studies was assessed by the Newcastle–Ottawa Scale (NOS), a validated scale for metaanalyses of observational studies (11, 12). The proposed scale was further adapted to the outcome of interest of this metaanalysis, and the items were divided into three domains [selection (representativeness of the sample, sample size, and non-responders), comparability (confounding factors) and outcome (blinding and calibration of the examiners); details are provided in Table 2]. The scale was also used to analyze cohorts and case-controls. We scored (maximum, nine points) the following items relevant to the risk of bias in non-randomized cohort studies: representativeness of the exposed cohort, adequate selection of controls, adequate definition of the outcome, adequacy of follow-up, and comparability of exposed and non-exposed women (two points). Studies with a group of comparisons were arbitrarily defined as having a high risk of bias if they scored between zero and three, moderate risk if they scored between four and six, and low risk if they scored between seven and nine.


Table 2. Characteristics of included studies in the meta-analysis.
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Statistical Analysis

Continuous normally distributed data were summarized with means and standard deviations (SDs), and non-normally distributed variables were summarized with medians and interquartile ranges (IQRs). If the outcome was measured on the same scale, we used the weighted mean difference (MD) and 95% CI. Otherwise, standardized mean difference (SMD) and 95% CI were calculated. Random-effects models were used to calculate estimates. A p-value < 0.05 was considered statistically significant for all analyses except heterogeneity tests.

We assessed the possibility of publication bias by constructing a funnel plot of each trial's effect size against its standard error. We assessed funnel plot asymmetry using the Egger's regression test and defined significant publication bias as a p-value < 0.1. The trim-and-fill computation was used to estimate the effect of publication bias on the interpretation of results (51). Heterogeneity between studies was assessed using I2 tests (I2> 50% was considered substantial heterogeneity). Analyses were performed by the Stata statistical software version 14.0 (StataCorp, College Station, TX, USA).




RESULTS


Study Design and Analysis Characteristics

The search yielded 736 potential reports, as outlined in the PRISMA flow diagram (Figure 1). After the removal of duplicates, 690 records remained. Initial screening of the titles and abstracts resulted in the exclusion of 400 reports, and 275 studies proceeded for detailed evaluation. After further examination, 13 cross-sectional studies and 25 cohort studies met the inclusion criteria and were included in the metaanalysis (13–16, 18–50, 52). The basic characteristics of each study are summarized in Table 2. A total of 38 studies and 6,078 subjects were included in the present metaanalysis which assessed HDL-C, TGs, nonHDL-C and LDL-C, SBP, DBP, and WHR according to BMI categories.


[image: Figure 1]
FIGURE 1. PRISMA flow chart of the study selection procedure.




Risk of Bias and Quality Assessment

The 38 studies included in our metaanalysis were reviewed with the NOS tool. One study scored seven out of nine points, and one study scored six points, both indicating high quality. Three studies scored four points or less. The details are provided in Table 3.


Table 3. Assessment of methodological quality (based on Newcastle-Ottawa Scale).
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Lipid Profiles

Figures 2–5 are forest plots summarizing the comparisons of HDL-C, TG, nonHDL-C, and LDL-C, respectively.


[image: Figure 2]
FIGURE 2. Forest plot for comparison of high-density lipoprotein-cholesterol in subjects with polycystic ovary syndrome (PCOS) vs. control subjects. Studies are classified by different body mass index (BMI) categories (BMI <25 kg/m2, BMI ≥ 30 kg/m2, and BMI 25–30 kg/m2).



[image: Figure 3]
FIGURE 3. Forest plot for comparison of triglycerides in polycystic ovary syndrome vs. control subjects. Studies are classified by different body mass index (BMI) categories (BMI <25 kg/m2, BMI ≥ 30 kg/m2, and BMI 25–30 kg/m2).
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FIGURE 4. Forest plot for comparison of non-high-density lipoprotein-cholesterol in polycystic ovary syndrome vs. control subjects. Studies are classified by different body mass index (BMI) categories (BMI < 25 kg/m2, BMI ≥ 30 kg/m2, and BMI 25–30 kg/m2).
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FIGURE 5. Forest plot for comparison of low-density lipoprotein-cholesterol in polycystic ovary syndrome vs. control subjects. Studies are classified by different body mass index (BMI) categories (BMI <25 kg/m2, BMI ≥ 30 kg/m2, and BMI 25–30 kg/m2).


As shown in Figure 2, women of reproductive age with PCOS had a significant decrease in HDL-C [SMD (95% CI): −0.21 (−0.35, −0.08), p = 0.002], with statistically significant between-study heterogeneity. The subgroup analysis showed that HDL-C significantly decreased in BMI <25 kg/m2 [SMD (95% CI): −0.25 (−0.45, −0.06), p = 0.012], and BMI 25–30 kg/m2 [MD (95% CI): −0.32 (−0.55, −0.09), p = 0.006]. However, HDL-C did not significantly differ at BMI ≥ 30 kg/m2 [MD (95% CI): 0.08 (−0.22, 0.38), p = 0.618]. There was no significant publication bias in this analysis (asymmetry test P = 0.680). Further sensitivity analysis comparing PCOS patients and controls showed a mean reduction in HDL-C in PCOS patients.

As illustrated in Figure 3, women of reproductive age with PCOS had a significant difference in TGs [SMD (95% CI): 0.38 (0.29, 0.48), p < 0.001], with significant between-study heterogeneity. The subgroup analysis of TGs revealed that TGs were increased in women of reproductive age with PCOS at BMI <25 kg/m2 [SMD (95% CI): 0.34 (0.21, 0.47), p < 0.001], BMI ≥ 30 kg/m2 [MD (95% CI): 0.57 (0.37, 0.78), p < 0.001], and BMI 25–30 kg/m2 [MD (95% CI): 0.36 (0.15, 0.56), p = 0.001]. In this analysis, there was no publication bias (asymmetry test P = 0.882). In the sensitivity analysis comparing PCOS patients and controls, we observed an increase in TGs in women with PCOS.

As shown in Figure 4, non-HDL-C [SMD (95% CI): 0.42 (0.31, 0.53), p < 0.001] increased in reproductive-aged women with PCOS, with significant between-study heterogeneity. The subgroup analysis showed that non-HDL-C increased in women with PCOS at the three BMI levels, including BMI < 25 kg/m2 [SMD (95% CI): 0.40 (0.27, 0.54), p < 0.001], BMI ≥ 30 kg/m2 [MD (95% CI): 0.57 (0.37, 0.77), p < 0.001], and BMI 25–30 kg/m2 [MD (95% CI): 0.37 (0.11, 0.62), p = 0.005]. In this analysis, no publication bias was evident (asymmetry test P = 0.291). In the sensitivity analysis, women of reproductive age with PCOS had an increase in nonHDL-C compared with that of controls.

As seen in Figure 5, women of reproductive age with PCOS had an increased level of LDL-C [SMD (95% CI): 0.29 (0.20, 0.39), p < 0.001], with no significant between-study heterogeneity. In addition, LDL-C increased in women with PCOS at BMI <25 kg/m2 [SMD (95% CI): 0.32 (0.18, 0.45), p < 0.001], BMI ≥ 30 kg/m2 [MD (95% CI): 0.28 (0.09, 0.47), p = 0.003] and BMI 25–30 kg/m2 [MD (95% CI): 0.23 (0.02, 0.45), p = 0.034]. There was no publication bias (asymmetry test P = 0.414). In the sensitivity analysis, women of reproductive age with PCOS showed an increase in LDL-C compared with that of controls.



Blood Pressure

Figures 6, 7 are forest plots summarizing comparisons of SBP and DBP, respectively.


[image: Figure 6]
FIGURE 6. Forest plot for comparison of systolic blood pressure in polycystic ovary syndrome vs. control subjects. Studies are classified by different body mass index (BMI) categories (BMI <25 kg/m2, BMI ≥ 30 kg/m2, and BMI 25–30 kg/m2).
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FIGURE 7. Forest plot for comparison of diastolic blood pressure in polycystic ovary syndrome vs. control subjects. Studies are classified by different body mass index (BMI) categories (BMI <25 kg/m2, BMI ≥ 30 kg/m2, and BMI 25–30 kg/m2).


As shown in Figure 6, SBP [MD (95% CI): 3.23 mmHg (1.90, 4.56), p <0.001] increased in women of reproductive age with PCOS. In the subgroup analysis of SBP, SBP increased in women with PCOS at BMI <25 kg/m2 [MD (95% CI): 3.41 mmHg (1.67, 5.15), p <0.001] and BMI 25–30 kg/m2 [MD (95% CI): 3.16 mmHg (0.52, 5.79), p = 0.019]; however, women with PCOS at BMI ≥ 30 kg/m2 [MD (95% CI): 1.90 mmHg (−3.65, 7.45), p = 0.502] did not differ in SBP. In this analysis, the Egger's test detected publication bias (asymmetry test p = 0.062). However, further analysis with a trim-and-fill test indicated that this publication bias did not impact the estimates (i.e., no trimming was done because the data were unchanged). Further sensitivity analysis comparing PCOS patients and controls showed an increase in SBP in PCOS patients.

As shown in Figure 7, DBP [MD (95% CI): 1.58 mmHg (0.49, 2.68), p = 0.005] increased in women of reproductive age with PCOS. In the subgroup analysis of DBP in women with PCOS, BMI 25–30 kg/m2 [MD (95% CI): 1.79 mmHg (0.52, 3.05), p = 0.006] showed positive results, while DBP did not increase at BMI <25 kg/m2 [MD (95% CI): 1.58 mmHg (−0.15, 3.31), p = 0.073] or BMI ≥ 30 kg/m2 [MD (95% CI): −0.20 mmHg (−2.69, 2.29), p = 0.876]. In this analysis, there was publication bias as detected by the Egger's test (asymmetry test P = 0.098). However, further analysis with a trim-and-fill test indicated that this publication bias did not impact the estimates.



Waist-to-Hip Ratio

As shown in Figure 8, WHR [MD (95% CI): 0.03 (0.02, 0.04), p < 0.001] increased in women of reproductive age with PCOS. In the subgroup analysis of WHR in women with PCOS, BMI <25 kg/m2 [MD (95% CI): 0.02 (0.00, 0.03), p = 0.022], BMI 25–30 kg/m2 [MD (95% CI): 0.04 (0.03, 0.05), p < 0.001] and BMI ≥ 30 kg/m2 [MD (95% CI): 0.03 (0.02, 0.05), p < 0.001] showed positive results. In this analysis, there was no publication bias on Egger's test (asymmetry test P = 0.547).


[image: Figure 8]
FIGURE 8. Forest plot for comparison of waist-to-hip ratio in polycystic ovary syndrome vs. control subjects. Studies are classified by different body mass index (BMI) categories (BMI <25 kg/m2, BMI ≥ 30 kg/m2, and BMI 25 <30 kg/m2).





DISCUSSION

This systematic review of 38 observational studies reports the correlation between cardiovascular risk and BMI for women of reproductive age with PCOS. To the best of our knowledge, this is the first time that BMI categories were evaluated as cardiovascular risk factors in women of reproductive age with PCOS. Dyslipidemia and high baseline blood pressure are common in women of reproductive age with PCOS, and earlier focus had been on alterations in TGs and HDL-C. This metaanalysis showed that LDL-C and nonHDL-C increased across all BMI categories for women with PCOS. LDL-C and nonHDL-C, which are critical targets for preventing atherosclerosis, may be more important for the prevention of cardiovascular risk. In addition, blood pressure should also be considered.

In the present metaanalysis, increased baseline blood pressure was seen in women of reproductive age with PCOS. SBP and DBP were considerably higher in PCOS subjects whose BMI was between 25 and 30 kg/m2. Moreover, SBP alone increased in PCOS subjects whose the BMI was <25 kg/m2. However, there was no difference in SBP and DBP in PCOS subjects whose BMI was more than 30 kg/m2. One cross-sectional Brazilian study on 233 women with PCOS and 70 controls found a higher prevalence of hypertension among the PCOS group (53). The prevalence of hypertension was 65% among women with PCOS (mean age: 25-26.5 years) and 41% among control women without PCOS (mean age: 29 years) in that study (53). Zimmermann et al. reported that BMI did not reveal an association between women of reproductive age with PCOS and hypertension (54). A study from Australia reported that hypertension in women of reproductive age with PCOS was not associated with BMI, further indicating that cardiometabolic abnormalities may be independent of weight in women with PCOS (55). Because of the small sample size, we did not evaluate the prevalence of hypertension. However, the present metaanalysis found that baseline blood pressure was higher in women of reproductive age with PCOS than in age- and BMI-matched controls. Schmidt et al. showed that high blood pressure and hypertriglyceridemia were the only cardiovascular risk factors that persisted in postmenopausal women with PCOS. The main factors for increased blood pressure in women with PCOS, include endothelial dysfunction and decreased vascular compliance (56). The increased risk of hypertension can be explained by insulin resistance and hyperinsulinemia, which result in hypertrophy of the vascular muscle wall and reduce vascular compliance by interfering with endothelium-dependent vasodilatation mechanisms (57). Hyperinsulinemia promotes endothelin-1 (ET-1) production and influences its hypertrophic effect on vascular endothelial and smooth muscle cells (56). In addition, ET-1, which regulates endothelial function, is commonly chronically increased in women with PCOS.

The present meta-analysis showed dyslipidemia in women of reproductive age with PCOS, as increased LDL-C, nonHDL-C and TGs were found across all BMI categories. These findings are consistent with those of previous studies (58, 59). Women with PCOS are known to have increased levels of atherogenic apoB-containing particles, with a predominance of LDL particles that are smaller and have higher density (17). Small, dense LDL particles are the most atherogenic LDL particles and are strongly associated with cardiovascular risk due to their enhanced susceptibility to oxidation, reduced affinity to LDL receptor and greater arterial entry and retention (60). Women with PCOS younger than 40 appear to have dyslipidemia (59). Therefore, PCOS per se increases lipid levels, although the absolute value of the resultant lipid levels and the related cardiovascular risk may differ among individual patients. This lipid pattern assessment is an important finding for decreasing cardiovascular risk in women of reproductive age with PCOS women across all BMI categories. Subgroup analyses from a previous metaanalysis showed that higher LDL-C was found in women with higher BMI categories (61). However, our finding that women of reproductive age with PCOS showed that increased LDL-C was seen across all BMI categories. Because the measurement of LDL-C can be influenced by increased TGs in cardiovascular risk assessment (62), an appropriate way to estimate the amount of apo B-containing lipoproteins is to determine nonHDL-C (63). In addition, nonHDL-C has a comparable prognostic relevance to LDL-C (64, 65). We found that nonHDL-C increased in all BMI categories. It is important to evaluate nonHDL-C levels in women of reproductive age with PCOS. Increase in the levels of nonHDL-C, particularly at young ages, predicts long-term cardiovascular risks. This suggests that obesity (or being overweight) is not the largest cardiovascular risk factor in women of reproductive age with PCOS. Because the atherosclerotic process starts early in life, this confirms the need to assess and eventually treat altered lipid profiles in young women with PCOS (66).

Although obesity is an important confound in the relationship between PCOS diagnosis and cardiovascular risk, non-obese subjects also have a high dyslipidemia risk (56, 67). In addition to the reproductive and psychological symptoms of PCOS, the metabolic aberrations of PCOS worsen with obesity (68). Notably, non-obese women with PCOS are also at an increased risk of similar cardiometabolic aberrations. Women with PCOS have enlarged adipocytes in subcutaneous adipose tissue (SAT), lower circulating levels of adiponectin and increased abdominal adiposity independent of BMI (69–71). Although it was long postulated that SAT was less relevant than visceral adipose tissue (VAT) for metabolic dysfunction, SAT has recently been linked with metabolic alterations as well (72). Enlarged adipocytes in the adipose tissue of women with PCOS are associated with decreased adiponectin production and increased insulin resistance (IR), which indicates alterations in the function and morphology of adipose tissue as a PCOS process (70). In addition, women with PCOS had increased accumulations of adipose tissue in abdominal depots, predisposing them to the development of metabolic diseases, such as IR and diabetes, or to a higher risk for metabolic sequelae (73, 74). Adipose tissue dysfunction further correlates with an adverse metabolic profile. The close relationship between PCOS and cardiovascular risk is independent of BMI but may be due to SAT and VAT. In this metaanalysis, we found WHR increased in all BMI categories. Therefore, it is necessary to screen lipid levels, especially nonHDL, for women of reproductive age with PCOS of all BMI categories. We have shown that PCOS is associated with an increased cardiovascular risk. Although increased BMI was not the sole cause of the increased risk for cardiovascular events, the role of BMI should be examined in more detail in future studies. Dyslipidemia is common in women of reproductive age with PCOS. Furthermore, nonHDL-C plays an important role in cardiovascular risk in women with PCOS.

Another feature of PCOS, hyperandrogenism, results in excessive androgen. Excessive androgen can independently aggravate the development of cardiovascular risk in women with PCOS (75). Excessive androgen increases carotid intima–media thickness and calcification in the coronary and aortic arteries in women with PCOS, which may reflect dyslipidemia induced by androgen excess (34, 76). Reports have shown that high blood pressure is positively correlated with androgen excess in women (75). Moreover, lipid-induced inflammation may stimulate androgen excess in women with PCOS (28). Androgen can induce inflammation and oxidative stress in the vascular endothelium and increase renal reabsorption of sodium and water, which indirectly decreases circulating HDL-C levels and LDL-C clearance (77). Thus, excess androgen plays a role in the development of hypertension and the progression of atherosclerosis (78).

Several limitations of this metaanalysis should be noted. First, PCOS is a heterogeneous disease, and not all phenotypes were examined in this metaanalysis. Second, there was significant clinical and statistical heterogeneity in the pooled analysis. This could be due to confounding effects related to factors such as age, BMI, study quality, ethnicity, PCOS phenotypes, or other clinical features. In addition, we used country regions as a proxy for ethnicity in this metaanalysis due to a lack of participant ethnic compositions in most studies. Further studies should include the ethnicity of participants and different phenotypes of PCOS to provide a better understanding of the differential effects of these factors on PCOS or metabolic syndromes.

In conclusion, high baseline blood pressure and dyslipidemia are common in women of reproductive age with PCOS and are characterized by high SBP and DBP, low HDL-C, and increased TGs, nonHDL-C and LDL-C. These lipid parameters and BPs are worse in women of reproductive age with PCOS than in controls, regardless of BMI. Lipid profiles (i.e., TGs, LDL-C and nonHDL-C) should receive increased attention in all women of reproductive age with PCOS.
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27 Obese: 153
vs. 35

Lean: 110 vs.
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HDL-C, LDL-C, TG,
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*Represented that these studies measured the level of dehydroepiandrosterone sulfate, others measured androstenedione level. WHR, Waist-to-hip ratio; BMI, Body mass index; LDL-C, low-density lipoprotein cholesterol; TG, triglyceride;
HDL-C, low high-density lipoprotein cholesterol; SBP. Systolic blood pressure; DBP Diastolic blood pressure.
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