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INTRODUCTION 

Polycystic ovary syndrome (PCOS) is a heterogeneous 

condition characterized by a complex range of 

reproductive and metabolic disorders and has a 

prevalence of about 2.5 to 11.9 percent.1 Defining 

symptoms of PCOS have developed since 1935 and 

remain a topic of debate among physicians and scientists 

worldwide to date.2-4 This is a complex condition that 

affects not only the reproductive system but also obesity, 

insulin resistance, type 2 diabetes mellitus, dyslipidemia, 

and metabolic syndrome.5-7  

Classification of PCOS has been attempted many a times. 

Initially in 1990, National Institute of Health developed 

its criteria, which listed women with hyperandrogenism 

and oligo-anovulation as having polycystic ovarian 

syndrome, when all the other endocrine disorders were 

also excluded.8  

ABSTRACT 

Background: Till recent times, defining symptoms of PCOS remained a debatable topic. In 2012, National Institute 

of health consensus panel proposed diagnostic criteria based on phenotypes. Evidence showed higher incidence of 

diabetes mellitus, insulin resistance and compensatory hyperinsulinemia among women with PCOS. So, the present 

study was undertaken to compare the clinical, metabolic and hormonal profile among various phenotypes in women 
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The Rotterdam Expert Committee gave the second 

description which included the existence of two of the 

three characteristics: clinical or biochemical 

hyperandrogenism, oligo-anovulation, and ultrasound 

polycystic ovaries.9 The Androgen Excess and PCOS 

Society (AE-PCOS) criteria came in 2006, considering 

the background that hyperandrogenism is the strongest 

determinant which affects the pathophysiology of 

PCOS.10 This criteria believed that the diagnosis of PCOS 

should be based on clinical or biochemical 

hyperandrogenism in tandem with oligo-anovulation or 

polycystic ovaries. But this criterion had to exclude the 

women with non-hyperandrogenic phenotypic PCOS, so 

it again created dilemma in the diagnosis of PCOS. 

Considering these lacunae and dilemma, finally in 2012, 

National Institute of health consensus panel proposed a 

newer diagnostic criterion based on phenotypes.11 

Phenotype A (full-blown syndrome PCOS) includes 

hyperandrogenism (HA) (clinical or biochemical), 

ovulatory dysfunction (OD), and polycystic ovaries 

(PCO) (HA+OD+PCO). Phenotype B (non-PCO PCOS: 

HA+OD) includes hyperandrogenism (HA) and ovulatory 

dysfunction (OD). Phenotype C (ovulatory PCOS: 

HA+PCO) includes hyperandrogenism (HA) and 

polycystic ovaries (PCO). Phenotype D (non-

hyperandrogenic PCOS: OD+PCO) includes ovulatory 

dysfunction (OD) and polycystic ovaries (PCO). 

Whether the four phenotypes reflect a broad range of the 

same disorder, PCOS, is still uncertain. There are 

minimal clinical character and endocrine metabolic data 

currently available for women belonging to the novel 

PCOS phenotypes identified by Rotterdam criteria and it 

is important to document variations in the subjects within 

the four PCOS classes to determine whether or not they 

are distinct, overlapping or not.12 

There is strong evidence that shows a high propensity of 

developing diabetes mellitus type-2 in women with 

PCOS and insulin resistance and compensatory 

hyperinsulinemia have been found to be the key elements 

of PCOS.13-17 Stimulation of ovarian androgen production 

has been found directly or indirectly linked to insulin and 

has been found to produce reproductive disturbances. 

At present, hyper-insulinemic euglycemic clamp is the 

gold standard for the diagnosis of insulin resistance, but 

has been found to be not feasible when screening large 

population or for routine time-based evaluation of 

individuals at risk.18 But there are some other methods by 

which insulin resistance can be diagnosed. They include 

fasting insulin (FI), fasting blood sugar (FBS)/FI, 

homeostatic model assessment of insulin resistance 

(HOMA-IR) and quantitative insulin sensitivity check 

index (QUICKI).19-22 

The present study was undertaken to find and compare 

the clinical, metabolic and hormonal profile among the 

various phenotypes and also to find out the prevalence of 

insulin resistance in relation to PCOS phenotypes in the 

rural part of Central India.  

METHODS 

The present prospective, observational study was 

conducted in the department of obstetrics and 

gynecology, Index Medical College Hospital and 

Research Centre, Indore, Madhya Pradesh from January 

1st, 2018 to June 30th, 2019. All women who were having 

PCOS (based on Rotterdam’s criteria, related infertility of 

age less than 40 years, presented in outdoor department 

were enrolled for study initially and data collection was 

done.9 Thus, a total of 390 women were contacted in the 

study. But 73 women were excluded after primary 

evaluation. Exclusion criteria included women with other 

hormonal diseases like high TSH, hyperprolactinemia 

and other coexistent causes of infertility so women on 

any insulin-sensitizing agent or lipid-lowering agent or 

having an endocrine disorder or anorexia nervosa / 

bulimia nervosa or with hypothalamic or pituitary 

dysfunction were excluded from the study. 

Twenty-five women were lost to follow-up during the 

course of the study so were also excluded. Finally, the 

analysis was carried on 292 women with PCOS-related 

infertility, who were classified into four PCOS 

phenotypes based on the NIH consensus panel criteria.11 

A voluntary written informed consent was obtained from 

either woman and/or her legally acceptable representative 

for participation in the study before enrolling in women 

into the study. Clearance from the Institutional Ethics 

Committee was obtained prior to initiation of the study in 

the institution. 

Methodology 

The physical examination of the enrolled women 

included their age, blood pressure, weight (kg) and height 

(cm). Body mass index (BMI) was recorded with the 

above measurements. Waist circumference (WC) was 

measured midway between lower rib margin and the iliac 

crest in the mid-axillary line at the end of normal 

expiration.32 Hip circumference was measured with the 

measuring tape at the highest prominence of the buttocks 

and parallel to the floor.23 Waist and hip circumference 

were recorded after removing clothing from the area over 

waist and hip. Thyroid and breast were examined for any 

abnormalities. Signs of androgen excess were looked for 

like excessive hair growth, acne, or alopecia. Excessive 

hair growth was graded by the modified Ferriman and 

Gallwey (FG) score.24 

FIGO classification was used to characterize menstrual 

irregularity.25 The cycle length of 24-38 days was 

considered as normal and length >38 days were included 

in the oligomenorrheic group. 
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All the women enrolled in the study were called on the 

day 2-3 of their next menstrual cycle for baseline 

investigations like Follicle stimulating hormone (FSH), 

luteinizing hormone (LH), anti-mullerian hormone 

(AMH), 17-hydroxyprogesterone levels (17-OHP), 

testosterone, androstenedione, vitamin-D, fasting 

triglycerides, high density lipoprotein (HDL), low density 

lipoprotein (LDL), and cholesterol levels. 

LH, FSH, AMH, testosterone, vitamin D, and insulin 

were determined in the fasting plasma samples of the 

study subjects by electrochemiluminescence 

immunoassay (ECLIA). 

Baseline transvaginal scan (TVS) was also done on the 

same visit (day 2) for ovarian volume and antral follicle 

count (AFC) using a Philips ultrasound machine, model 

IU22 (probe frequency range 5-7 MHz). 

Indirect methods for insulin resistance diagnosis 

Indirect methods for diagnosis of insulin resistance used 

in this study were: 

• Fasting insulin: A fasting insulin of more than or 

equal to 30 µU/ml in woman with PCOS was 

considered as having insulin resistance.  

• Fasting plasma glucose: Fasting plasma glucose test 

is done after 8 hours of fasting. A plasma glucose 

level between 100 and 125 mg/dL was taken as 

impaired fasting glucose or prediabetes. A value of 

more than 126 mg/dL is considered as diabetes. 

• Glucose (G)/insulin ratio (I): A G/I ratio of less than 

4.5 has been found to be good indicator of insulin 

resistance with a sensitivity of 95% and specificity of 

84%.  

• Homeostatic model assessment (HOMA-IR): The 

product of the fasting values of glucose (expressed as 

mg/dL) and insulin (expressed as μU/mL) is divided 

by a constant: I0 × G0 ÷ 405 to calculate HOMA-IR. 

The HOMA calculation compensates for fasting 

hyperglycemia. A value of more than 2 (>2) is 

defined as having insulin resistance.17 

• Oral glucose tolerance test: It is a better option than 

fasting techniques as many women may have normal 

fasting glucose levels despite abnormal 2-hour 

fasting level. The OGTT uses a 75-g glucose load 

and measures glucose and insulin at various intervals 

over 1 to 3 hours. 

Outcome measures 

Fasting insulin, fasting plasma glucose, blood glucose 

levels at 1 hour and 2 hour after taking 75 gm oral 

glucose, Follicle stimulating hormone (FSH), luteinizing 

hormone (LH), anti-mullerian hormone (AMH), 17-

hydroxyprogesterone levels (17-OHP), testosterone, 

androstenedione, vitamin-D, fasting triglycerides, high 

density lipoprotein (HDL), low density lipoprotein 

(LDL), cholesterol levels, ovarian volume and antral 

follicle count formed the outcome measures of the study.  

Statistical analysis 

The data was collected in the customized proforma 

designed specifically for the study purpose. All the 

descriptive data was presented in the form of numbers 

and percentages. Comparison of means of various 

parameters among the phenotypes was done using One-

way ANOVA followed by Post-hoc Tukey test. A p value 

of < 0.05 was taken as statistically significant.  

RESULTS 

All the data were obtained, analysed and compiled in 

tabulated form. 

 

Table 1: Distribution of various PCOS phenotypes. 

PCOS phenotype Definition Includes Distribution  

A Full blown PCOS HA+OD+PCO 198 (67.8%) 

B Non PCO PCOS HA+OD 32 (10.95%) 

C Ovulatory PCOS HA+PCO 52 (17.8%) 

D Non-hyperandrogenic PCOS OD+PCO 10 (3.42%) 

 

The most common PCOS phenotype in this study was the 

full-blown PCOS (phenotype A) which includes all three 

features: hyperandrogenism, irregular cycles and PCOs 

on ultrasound. It’s prevalence was 67.8%. While the 

prevalence of phenotypes B, C and D were 10.95%, 

17.8% and 3.42% respectively. 

Comparison of age, weight, BMI, waist circumference, 

SBP, DBP and Ferriman-Gallwey score were found to be 

statistically different among the phenotypes A, B, C and 

D (p<0.05).  

Age: Highest age was seen in phenotype A and lowest in 

phenotype B. Age in Phenotype A was significantly 

higher than phenotypes B and C (p<0.05). 

Weight: Maximum weight was seen in phenotype A and 

lowest weight in phenotype D. Weight in phenotype A 

was significantly higher than phenotypes B, C and D 

(p<0.05). 

BMI: Highest BMI was seen in phenotype A and lowest 

in phenotype C. BMI in phenotype A was significantly 
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higher than phenotypes B, C and D (p<0.05) and BMI in 

phenotype B was significantly higher than phenotype C 

(p<0.05). 

Waist circumference: Largest waist circumference was 

seen in phenotype A and lowest in phenotype C. Waist 

circumference was significantly higher in phenotype A in 

comparison to phenotype C (p<0.05). 

Systolic blood pressure: Highest SBP was seen in 

phenotype A and lowest in phenotype B. SBP in 

phenotype A was significantly higher than phenotypes B, 

C and D (p<0.05) and SBP in phenotype B was 

significantly higher than phenotype C (p<0.05). 

Diastolic blood pressure: Highest DBP was seen in 

phenotype A and lowest in phenotype B. DBP in 

phenotype A was significantly higher than phenotypes B, 

C and D (p<0.05). 

Ferriman-Gallwey score: Ferriman-Gallwey score was 

highest in phenotype and lowest in phenotype D. 

Ferriman-Gallwey score was significantly higher in 

phenotype A in comparison to phenotypes C and D 

(p<0.05). It was significantly higher in phenotype B in 

comparison to phenotypes C and D (p<0.05) and in 

phenotype C was significantly higher than in phenotype 

D (p<0.05). 

Fasting glucose: It was highest in phenotype A and 

lowest in phenotype D. Fasting glucose was significantly 

higher in phenotype A in comparison to phenotypes B, C 

and D (p<0.05). 

 

Table 2: Comparison of demographic variables, vitals and Ferriman-Gallwey Score among the various phenotypes. 

Clinical 

profile 

Pheno-type  

A (mean±SD)  

(n= 198) 

Pheno-type  

B (mean±SD)  

(n=32) 

Pheno-type  

C (mean±SD)  

(n=52) 

Pheno-type  

D (mean±SD)  

(n=10) 

F value p value 

Post Hoc 

A-B A-C A-D B-C B-D C-D 

Age 30.34±3.57 27.45±2.97 28.57±3.01 29.98±2.75 8.98 0.001* S S NS NS NS NS 

Weight (kg) 68.08±10.05 59.67±9.97 55.42±10.67 54.09±6.7 28.46 0.001* S S S NS NS NS 

BMI (kg/m2) 28.99±3.42 25.78±3.51 23.76±3.41 24.98±3.69 37.36 0.001* S S S S NS NS 

Waist 

circumference 

(inches) 

36.04±3.30 35.06±2.05 33.05±4.5 34.06±7.8 9.67 0.001* NS S NS NS NS NS 

SBP mmHg 128.04±7.8 115.03±5.6 120.07±6.7 118.56±7.6 40.69 0.001* S S S S NS NS 

DBP mmHg 80.23±7.3 72.58±4.5 75.05±4.7 74.05±5.6 19.25 0.001* S S S NS NS NS 

Ferriman-

Gallwey score 
14.45±2.30 13.56±1.12 10.89±1.17 5.95±0.25 91.84 0.001* NS S S S S S 

One-way ANOVA followed by post-hoc tukey applied. p value <0.05 was taken as statistically significant. 

Table 3: Comparison of metabolic parameters among the various phenotypes. 

Metabolic 

profile 

Pheno-type  

A (mean±SD)  

(n=198) 

Pheno-type  

B (mean±SD)  

(n=32) 

Pheno-type  

C (mean±SD)  

(n=52) 

Pheno-type  

D (mean±SD)  

(n=10) 

F valve p value 
Post-Hoc 

A-B A-C A-D B-C B-D C-D 

Fasting glucose 

(mg/dL) 
95.54±10.5 90.15±6.7 89.67±1.5 85.35±4.5 10.701 0.001* S S S NS NS NS 

Fasting insulin 

(µIU/L) 
23.28±5.25 18.45±4.86 19.25±4.67 15.25±3.39 20.292 0.001* S S S NS NS NS 

Fasting glucose / 

insulin ratio 
4.10±1.15 4.88±1.02 4.65±1.07 5.59±1.06 10.987 0.001* S S S NS NS NS 

OGTT (1 hour) 

(mg/dL) 
155.04±25.45 147.05±30.25 145.04±27.8 

140.05±35.

5 
3.044 0.029* NS NS NS NS NS NS 

OGTT (2 hour) 

(mg/dL) 
135.5±30.5 129.6±33.7 125.8±32.04 120.9±40.7 1.924 

0.125, 

NS 
NS NS NS NS NS NS 

HOMA-IR 5.49±1.25 4.10±1.85 4.26±1.24 3.21±1.05 25.516 0.001* S S S NS NS NS 

One-way ANOVA followed by post-hoc turkey applied. p value <0.05 was taken as statistically significant. 

 

Fasting insulin: It was highest in phenotype A and lowest 

in phenotype D. Fasting insulin was significantly higher 

in phenotype A in comparison to phenotypes B, C and D 

(p<0.05). 

Fasting glucose/insulin: It was highest in phenotype D 

and lowest in phenotype A. Fasting glucose/insulin was 

significantly lower in phenotype A in comparison to 

phenotypes B, C and D (p<0.05). 
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Table 4: Comparison of lipid parameters among various phenotypes. 

Lipid 

profile 

Pheno-type  

A (mean±SD) 

(n=198) 

Pheno-type  

B (mean±SD) 

(n=32) 

Pheno-type  

C (mean±SD)  

(n=52) 

Pheno-type  

D (mean±SD)  

(n=10) 

F 

value 

p 

value 

Post Hoc 

A-B A-C A-D B-C B-D C-D 

Total 

triglycerides 

(mg/dl) 

140.65±40.2 125.5±38.9 119.56±45.5 155.5±52.8 4.964 0.002* NS S NS NS NS NS 

Total 

cholesterol 

(mg/dl) 

180.67±42.8 150.5±42.8 155.9±32.6 160.6±40.67 8.763 0.001* S S NS NS NS NS 

LDL (mg/dl) 116.56±23.6 110.6±20.7 105.6±29.7 103.9±30.6 3.422 0.017* NS S NS NS NS NS 

HDL (mg/dl) 45.5±10.5 51.7±9.8 52.6±11.5 55.05±8.8 9.730 0.001* NS S S NS NS NS 

One-way ANOVA followed by post-hoc tukey applied. p value < 0.05 was taken as statistically significant. 

Table 5: Comparison of mean hormonal parameters among various phenotypes. 

Hormonal 

profile 

Pheno-type  

A (mean±SD) 

(n=198) 

Pheno-type  

B (mean±SD) 

(n=32) 

Pheno-type  

C (mean±SD)  

(n=52) 

Pheno-type  

D (mean±SD)  

(n=10) 

F 

value 

p 

value 

Post Hoc 

A-B A-C A-D B-C B-D C-D 

LH (IU/I) 13.64±7.54 15.98±5.5 13.89±9.97 10.45±5.34 1.481 
0.219, 

NS 
NS NS NS NS NS NS 

FSH (IU/I) 5.78±2.45 6.46±3.56 5.05±2.98 4.76±1.67 2.362 0.071* NS NS NS NS NS NS 

LH:FSH 2.35±1.87 2.47±1.35 2.75±1.45 2.19±1.67 0.789 
0.500, 

NS 
NS NS NS NS NS NS 

17OHP (ng/dl) 1.54±0.65 1.43±0.25 1.58±0.35 1.00±0.18 3.377 0.018* NS NS S NS NS S 

Vit D 20.45±5.35 22.09±8.8 28.06±8.75 30.06±2.5 24.050 0.001* NS S S S S NS 

Testosterone 

(nmol/l) 
3.18±1.47 2.82±0.89 2.72±1.04 1.72±0.65 5.258 0.001* NS NS S NS NS NS 

AMH (ng/ml) 12.4±56.35 9.79±4.32 11.04±4.67 7.74±2.35 0.060 
0.980, 

NS 
NS NS NS NS NS NS 

One-way ANOVA followed by post-hoc turkey applied. p value <0.05 was taken as statistically significant. 

Table 6: Comparison of ultrasound findings among various phenotypes. 

Ultrasound 

findings 

Pheno-type  

A (mean±SD) 

(n=198) 

Pheno-type  

B (mean±SD) 

(n=32) 

Pheno-type  

C (mean±SD)  

(n=52) 

Pheno-type  

D (mean±SD)  

(n=10) 

F 

value 

p 

value 

Post Hoc 

A-B A-C A-D B-C B-D C-D 

Mean ovarian 

volume (cm) 
14.68±3.69 9.57±1.86 12.08±3.77 13.45±0.98 23.732 0.001* S S NS S S NS 

Mean antral 

follicle count 
13.78±3.67 9.89±1.98 11.02±3.56 7.98±3.36 23.238 0.001* S S S NS NS NS 

One-way ANOVA followed by post-hoc turkey applied. p value <0.05 was taken as statistically significant. 

 

OGTT (1 hour): It was highest in phenotype A and lowest 

in phenotype D. OGTT (1 hour) was comparable among 

all the phenotypes (p>0.05). 

OGTT (2 hours): It was highest in phenotype A and 

lowest in phenotype D. OGTT (2 hour) was comparable 

among all the phenotypes (p>0.05). 

HOMA-IR: It was highest in phenotype A and lowest in 

phenotype D. HOMA-IR was significantly higher in 

phenotype A in comparison to phenotypes B, C and D 

(p<0.05). 

Total triglycerides: It was highest in phenotype D and 

lowest in phenotype B. Total triglycerides was 

significantly higher in phenotype A in comparison to 

phenotype C (p<0.05). 

Total cholesterol: It was highest in phenotype A and 

lowest in phenotype B. Total cholesterol was 

significantly higher in Phenotype A in comparison to 

phenotypes B and C (p<0.05). 

LDL: It was highest in phenotype A and lowest in 

phenotype D. LDL was significantly higher in phenotype 

A in comparison to phenotype C (p<0.05). 

HDL: It was highest in phenotype D and lowest in 

phenotype A. HDL was significantly lower in phenotype 

A in comparison to phenotypes B and C (p<0.05). 
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LH: It was highest in phenotype B and lowest in 

phenotype D. LH was comparable among all the various 

phenotypes (p>0.05). 

FSH: It was highest in phenotype B and lowest in 

phenotype D. FSH was comparable among all the various 

phenotypes (p>0.05). 

LH:FSH ratio: It was highest in phenotype C and lowest 

in phenotype D. LH:FSH ratio was comparable among all 

the various phenotypes (p>0.05). 

17OHP: It was highest in phenotype C and lowest in 

phenotype D. 17OHP was significantly lower in 

phenotype D in comparison to phenotypes A and C 

(p<0.05). 

Vitamin D: It was highest in phenotype D and lowest in 

phenotype A. Vitamin D was significantly lower in 

phenotype A in comparison to phenotypes C and D 

(p<0.05) and also it was significantly lower in phenotype 

B in comparison to phenotypes C and D (p<0.05). 

Testosterone: It was highest in phenotype A and lowest in 

phenotype D. Testosterone was significantly higher in 

phenotype A in comparison to phenotype D (p<0.05). 

AMH: It was highest in phenotype A and lowest in 

phenotype D. AMH was comparable among all the 

various phenotypes (p>0.05). 

Mean ovarian volume: It was highest in phenotype A and 

lowest in phenotype B. Mean ovarian volume in 

phenotype A was significantly higher in comparison to 

phenotypes B and C (p<0.05). The mean ovarian volume 

in phenotype B was significantly lower in comparison to 

phenotypes C and D (p<0.05). 

Mean antral follicle count: It was highest in phenotype A 

and lowest in phenotype D. The mean antral follicle 

count was significantly higher in Phenotype A in 

comparison to phenotypes B, C and D (p<0.05). 

DISCUSSION 

PCOS appearance is not homogeneous, as it relies on the 

presence or absence of three elements: 

hyperandrogenism, menstrual irregularity and the 

phenotypic type PCO. There are different phenotypes 

regarding their physiological, metabolic, hormonal 

profile which also alters their response to ovulation-

inducing agents such as clomiphene. These differences 

mean that each PCOS phenotype is a variation of a 

common syndrome. In the literature various hypotheses 

were provided to explain this heterogeneity in clinical 

presentation. It may be an interplay between genetic and 

environmental factors affecting PCOS pathogenesis.26 

Another potential reason provided is intrauterine 

exposure to maternal androgens that could be responsible 

for a particular phenotype.7 Studies are available to show 

that excessive androgen exposure to the fetus influences 

the hypothalamic-pituitary-ovarian axis resulting in 

adverse reproductive and metabolic effects.26 

According to some figures, the Rotterdam criterion may 

have raised the incidence of this disease in the female 

reproductive age population by as much as 50%. 

Identifying common clinical characteristics in women 

with PCOS has diagnostic implications in looking for 

particular genetic determinants and designing apposite 

treatment schemes for different manifestations of 

disease.27 

There were 67.8% women in phenotype A, 10.95% 

women in phenotype B, 17.8% women in phenotype C 

and 3.42% women in phenotype D. According to the 

study done by Gulszak et al, there were 60.2%, 16.1%, 

18.3% and 5.4% women in phenotype A, B, C and D 

respectively, which is similar to this finding. This 

findings are also supported study done by Phelivanov et 

al.28,29 

Weight, BMI, SBP and DBP was significantly higher in 

phenotype A in comparison to phenotypes B, C and D 

(p<0.05). Waist circumference was significantly higher in 

phenotype A in comparison to phenotype C (p<0.05). 

Clinical hyperandrogenism (Ferriman-Gallwey score) 

was significantly higher in phenotype A in comparison to 

phenotypes C and D (p<0.05), while it was comparable 

with phenotype B (p>0.05). Phenotype B was having 

significantly higher Ferriman-Gallwey score in 

comparison to phenotypes C and D (p<0.05) and also it 

was higher in phenotype C in comparison to phenotype D 

(p<0.05). In addition, the overall prevalence of hirsutism 

features in women with PCOS whose F-G score is 

significantly higher than the proportion that met the 

"Western" description criterion of 6. Thus, racial 

disparity in the hirsutism parameters that need to be 

considered. Future studies are needed, involving more 

Indian women, to confirm these results. 

Insulin resistance and the resulting hyperinsulinemia 

contribute to the reproductive abnormalities of PCOS 

women and various metabolic explanation is available for 

it. Severity of insulin resistance is varying in various 

phenotypes of PCOS due to relative hormonal variation. 

Fasting glucose was significantly higher in Phenotype A 

in comparison to phenotypes B, C and D (p<0.05). 

Fasting insulin was significantly higher in phenotype A in 

comparison to phenotypes B, C and D (p<0.05). 

Basal and glucose-stimulated hyperinsulinemia are well 

reported in PCOS women.30,31 This is secondary to 

profound peripheral insulin resistance.17,32 Fasting 

glucose levels are also higher in PCOS women secondary 

to increased basal hepatic glucose production, which 

reflects hepatic insulin resistance.17,33 Fasting 

glucose/insulin was significantly lower in Phenotype A in 

comparison to phenotypes B, C and D (p<0.05). The 



Gupta D et al. Int J Reprod Contracept Obstet Gynecol. 2020 Jul;9(7):2978-2986 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                     Volume 9 · Issue 7    Page 2984 

fasting G:I ratio represents both of these anomalies and 

could be expected to be a more sensitive marker for 

insulin resistance than either value alone, which is 

consistent with this study findings. 

HOMA-IR with a cut-off of 2 was taken in this study. It 

was significantly higher in phenotype A in comparison to 

phenotypes B, C and D (p<0.05). Highest insulin 

resistance is seen in phenotype A. Along with HOMA-IR, 

higher levels of testosterone as demonstrated in 

phenotypes A, B and C also show higher insulin 

resistance. While the study done by Boston/Iceland study 

showed a higher insulin resistance in phenotype B alone, 

which is contradictory to this study findings.2,34 This 

difference could be due to genetic variation seen among 

various ethnicities, obesity and diabetes mellitus, etc. 

An increased risk of metabolic syndrome in women with 

hyperandrogenic PCOS has been reported.35 The present 

study shows a trend toward higher prevalence of 

metabolic syndrome in all PCOS phenotypes. Insulin 

resistance and compensatory hyperinsulinemia appears to 

play a significant role in the pathophysiology of 

metabolic syndrome. It is therefore to be expected that 

the BMI and waist circumference were increased in 

women with phenotype A and B when compared with 

that of phenotype C and D.  

Lipid profile was significantly more deranged in 

phenotype A. Total cholesterol was significantly higher 

in phenotype A in comparison to phenotypes B and C 

(p<0.05). LDL was significantly higher in Phenotype A 

in comparison to phenotype C (p<0.05). HDL was 

significantly lower in Phenotype A in comparison to 

phenotypes B and C (p<0.05). Total triglycerides was 

significantly higher in phenotype A in comparison to 

phenotype C (p<0.05). There are some authors who 

suggest that the clinical phenotype may arise, at least in 

part, from differences in the degree of metabolic 

dysfunction.35 

Testosterone was significantly higher in phenotype A in 

comparison to phenotype D (p<0.05), the study done by 

Franks et al, also reported highest level of testosterone in 

phenotype A and lowest in phenotype D, which 

corroborates with this study results.26 In this study, LH, 

FSH and LH:FSH ratio is significantly comparable 

among all the various phenotypes (p>0.05). Franks et al 

reported that LH and the LH/FSH ratio was  higher in 

women of phenotypes B, C and A when compared with 

that in D group, and was higher in women of phenotype 

C and B than those with phenotype D.26 But they also 

showed that variation in values of FSH, LH, LH-FSH 

ratio, 17-hydroxyprogesterone (17-OHP), testosterone, 

AMH and vitamin D levels amongst various PCOS 

phenotypes were not statistically significant (p>0.05). 

Authors conclude that the most frequent PCOS 

phenotype A, is the group with all features of PCOS 

syndrome. The non-hyperandrogenic PCOS phenotype D, 

one of the new phenotypes created by the Rotterdam 

criteria, may represent a form of PCOS associated with a 

milder metabolic profile compared with the other 

phenotypes. Women with phenotype A and B (classic 

PCOS) may have the highest risk of metabolic syndrome. 

Subjects with PCOS defined by hyper-androgenemia are 

the most severely affected, with the highest androgen 

levels. Women with phenotype D were clearly 

distinguished from normal by their ovarian volume, 

follicle number, and irregular menstruation. 

The present study carried out a comprehensive analysis of 

PCOS phenotypes. Authors found that phenotyping of 

women with PCOS related infertility may help in 

prognosticating the severity and fertility outcome of the 

disease. Although, authors had a smaller sample size, but 

the results showed quite comparable results with the 

studies done by other authors. Being limited to the Indian 

population, this study has not considered ethnic 

differences which may also play a role. 

CONCLUSION 

As with many other complex syndromes, PCOS does not 

have a common diagnostic marker to provide a gold 

standard for comparison. The consensus-based diagnostic 

criteria for PCOS in the Rotterdam criteria have defined 

the disease and, as such, have been useful both clinically 

and scientifically. Although the Rotterdam criteria were 

established based on expert opinions, empirical evidence 

has shown their advantages in predicting reproductive 

outcomes. As a next step, they should be tested for their 

capacity to direct care. 

The research indicates the most prevalent PCOS 

phenotype is phenotypic Group A. Phenotypic category A 

has a higher incidence of obesity, hyperandrogenism, 

insulin resistance, deranged lipid profile and metabolic 

syndrome and are thus at a greater risk of adverse 

metabolic and cardiovascular effects than others. 

Phenotype D, on the contrary, is the least extreme or the 

mildest of PCOS presentations. Adiposity was associated 

with metabolic disorders in PCOS, and the lack of 

metabolic disruptions in normoandrogenic PCOS 

suggests decreased health risks in women with no 

androgen excess.  

Thus, phenotypic differentiation leads to a deeper 

understanding of PCOS' pathophysiology and can 

therefore assist in predicting adverse metabolic and 

cardiovascular outcomes as well as poor clomiphene 

response. Furthermore, the detection of different 

phenotypes does not have diagnostic implications, but 

will also help to provide appropriate care and predict 

infertility related to PCOS among women. 
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