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ABSTRACT  

Background: Polycystic ovarian syndrome (PCOS) is one of 

the most frequently encountered hormonal disorder with 

metabolic abnormalities in females that can present at puberty, 

during reproductive age or even after menopause. Therefore, 

the aim of this study was to evaluate the occurrence of different 

phenotypes among PCOS women and to compare the 

hormonal assay and metabolic profile of different phenotypes 

of PCOS. 

Materials & Methods: The present study was an observational 

study conducted on 160 women of the age group of 16-35 

years and diagnosed with PCOS, in the department of 

obstetrics and Gynecology at Mahatma Gandhi Medical 

College and Hospital, Jaipur from January 2017 to July 2018. 

Diagnosis of PCOS was done by using the ESHRE/ASRM 

criteria and subjects were divided into 4 phenotypes by using 

the all probable combination of Rotterdam criteria. Hirsutism 

was assessed by using Modified Ferriman Gallwey score. 

Score <8 - Normal, 8-15- Mild and >15 indicate moderate to 

severe hirsutism. 

Results: 160 PCOS women were distributed in 4 phenotypes 

and the most prevalent phenotype was phenotype D, 40.63% 

followed by 32.50% phenotype A and 14.38% phenotype C. 

Mean age of overall women was 24.94±4.86. In this study 

overall  prevalence of  metabolic syndrome was 37.5%. Almost  

 

 
 

 
50% women of phenotype A had metabolic syndrome followed 

by 35% of phenotype B, 34.78% of phenotype C and least 

prevalence was in phenotype D 30.77%.  

Conclusion: We concluded that the most prevalent phenotype 

is nonhyperandrogenic phenotype 40.63% and least common 

phenotype is classic nonpolycystic ovaries phenotype 

(12.50%). 
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INTRODUCTION 

Polycystic ovarian syndrome (PCOS) is one of the most frequently 

encountered hormonal disorders with metabolic abnormalities in 

females that can present at puberty, during reproductive age or 

even after menopause. High variability among the observers is 

seen in the incidence of PCOS ranging from 2.2 % to 26 % in 

India which may be due to different sets of definition evolved 

through the time.1,2 

Rotterdam criteria for diagnosis of PCOS include the presence of 

any two of the following criteria: clinical or biochemical 

hyperandrogenism, polycystic ovaries on ultrasonography, 

anovulation or oligomenorrhea.3  On the basis of the most widely 

used definition, 4 different phenotypes have been identified for 

PCOS diagnosis using the possible combination of Rotterdam 

criteria. Other than major criteria of Rotterdam, PCOS patients 

may present clinically with the manifestations of acne, 

hypomenorrhea, hair loss and inability to conceive.4  

The clinical features of PCOS are diverse and can influence 

welfare and health-related standard of living5, additionally it can 

cause cardiovascular complications and metabolic syndrome 

(MetS) in future. All these clinical feature and complications varies 

among phenotypes. Cause and underlying pathophysiology of 

PCOS is still unclear as there is no single starting point for the 

development of PCOS but hypothalamic-pituitary axis plays an 

important role in pathogenesis. Hyperandrogenism is a key 

feature of PCOS and increase in level of androgen is both adrenal 

and ovarian origin. Metabolic abnormalities of PCOS include an 

increase in insulin level, obesity and abnormal level of lipoprotein. 

IR leads to an increase in insulin level which increases the 

chances of hyperglycemia and type 2 DM in later life.6,7 Therefore, 

the aim of this study was to evaluate the occurrence of different 

phenotypes among PCOS women and to compare the hormonal 

assay and metabolic profile of different phenotypes of PCOS. 
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MATERIALS AND METHODS 

The present study was an observational study conducted on 160 

women of the age group of 16-35 years and diagnosed with 

PCOS, in the department of obstetrics and Gynecology at 

Mahatma Gandhi Medical College and Hospital, Jaipur from 

January 2017 to July 2018. 

Diagnosis of PCOS was done by using the ESHRE/ASRM criteria 

and subjects were divided into 4 phenotypes by using the all 

probable combination of Rotterdam criteria. 

• Phenotype A with hyperandrogenism (H) + 

oligomenorrhea (O) + polycystic ovaries on USG (P) 

• Phenotype B with hyperandrogenism (H) + 

oligomenorrhea (O) 

• Phenotype C with hyperandrogenism (H)+ polycystic 

ovaries on USG (P) 

• Phenotype D with oligomenorrhea (O)+ polycystic ovaries 

on USG (P) 

A detailed clinical history and clinical examination were done in all 

the patients. Clinical history included the detailed menstrual, 

personal, past, family, marital and obstetric history followed by 

complete general examination. 

Hirsutism was assessed by using Modified Ferriman Gallwey 

score. Score <8 - Normal, 8-15- Mild and >15 indicate moderate to  
 

 

severe hirsutism. BMI was body weight in kilograms divided by 

height in meter square. The hormonal analysis was done on Day 2 

or 3 of menstruation which included Serum LH, Serum FSH, 

LH/FSH ratio, Serum estradiol, Total testosterone levels, Serum 

prolactin and Serum TSH. For the diagnosis of metabolic 

syndrome harmonized (2009) criteria was used. For that BP, 

Waist circumference, Fasting blood sugar, Triglyceride and      

High density lipoprotein measured. Exclusive criteria were 

Pregnancy, Thyroid disorder, Hyperprolactinemia, Adrenal 

hyperandrogenemia, Cushing's disease and DM. 
 

Statistical Analysis 

The clinical, hormonal and metabolic profile of different 

phenotypes of PCOS were compared and data were presented as 

mean ± SD. One way ANOVA was used for the values which 

followed a normal distribution and nonparametric Kruskal–Wallis 

test was used for the values that did not follow the normal 

distribution. Multiple intergroup values comparison was done by 

using Bonferroni test and for comparison of phenotype association 

with metabolic syndrome univariate logistic regression was used. 

Comparison of percentages of different groups was calculated 

using the Chi square test. Significance was set at P<0.05. For 

statistical analysis, SPSS was used.  
 

Table 1: Clinical parameter of 4 phenotypes of PCOS 

Parameters  Phenotype A Phenotype B Phenotype C Phenotype D P value 

Prevalence  52 (32.50%) 20 (12.50%) 23 (14.38%) 65 (40.63%)  

Age 25.52±4.51 23.7±4.37 25±5.36 24.85±5.12 0.56 

FG score  12.98±4.55 11.30±2.52 14.43±5.47 3.48±1.48 0.0001 

BMI  24.46±4.977 24.73±3.410 25.28±4.177 24.70±3.451 0.603 

WC 80.08±16.33 79.60±9.48 75.80±11.22 81.46±11.72 0.288 

Systolic BP 119.35 ±8.554 122.30 ±9.652 120.87±15.408 118.09±10.797 0.373 

Diastolic BP 76.31±7.602 80.10±8.179 78.26±9.191 77.09±7.850 0.153 

 

Table 2: Hormonal parameters of 4 Phenotypes of PCOS 

Parameters  Phenotype A Phenotype B Phenotype C Phenotype D P value 

LH (mIU/ml) 9.93±6.36 8.56±6.17 8.12±4.20 7.02±4.25 0.076 

FSH (mIU/ml) 6.88±4.55 5.76±1.12 6.85±1.40 5.65±1.25 0.034 

LH/FSH 1.39±0.73 1.53±1.17 1.19±0.60 1.24±0.69 <0.001 

Testosterone(ng/dl)  69.06±56.94 58.55±29.80 64.65±50.35 9.82±8.26 <0.001 

 

Table 3: Metabolic parameters of 4 Phenotypes of PCOS 

Parameters   Phenotype A Phenotype B Phenotype C Phenotype D P value 

HDL (mg/dl) 47.85±10.24 50.40±8.07 50.26±11.35 54.08±10.08 0.301 

Triglyceride  124.62±23.59 135±38.08 115.87±22.80 111.31±25.43 0.002 

FBS (mg/dl) 90.17±25.34 87.25±14.15 92.30±25.62 84.95±15.74 0.365 

  

Table 4: Prevalence of metabolic syndrome among 4 Phenotypes of PCOS  
Phenotype A Phenotype B Phenotype C Phenotype D Total 

MetS No % No % No % No % 
 

Present 25 48.08 7 35 8 34.78 20 30.77 60 

Absent 27 51.92 13 65 15 65.22 45 69.23 100 

Total 52 100.00 20 100.00 23 100.00 65 100.00 160 
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RESULTS 

160 PCOS women were distributed in 4 phenotypes and the most 

prevalent phenotype was phenotype D, 40.63% followed by 

32.50% phenotype A and 14.38% phenotype C. Least prevalent 

phenotype was phenotype B and only 12.50% PCOS women 

belonged to this phenotype. Mean age of 160 women was 

24.94±4.86 and Mean age of all 4 phenotypes was almost similar. 

25.52±4.51, 23.7±4.37, 25±5.36 and 24.85±5.12 was Mean±SD 

of phenotype A, B, C and D respectively.  

Clinical Profile  

Among the 4 phenotypes of PCOS, maximum overweight women 

belonged to phenotype A 40.38% followed by 35.38% in 

phenotype D, 34.78% in phenotype C and only 25% in phenotype 

B. In Phenotype A, B, C and D women with normal BMI were 

51.92%, 65%, 52.17% and 60% respectively. Women with WC 

>80 cm were maximum in phenotype A 36.54% and least in 

phenotype C 13.04%. There was no significant difference in waist 

circumference among the phenotypes. Modified FG score was 

highest in phenotype C 14.43±5.47 followed by 12.98±4.55 in 

phenotype A, 11.30±2.52 in phenotype B and lowest in phenotype 

D 3.48±1.48. Highest prevalence 26.09% of systolic BP 

>130mmHg in phenotype C followed by phenotype B, D and A 

20%, 13.85% and 9.62% women in decreasing order. Phenotype 

B had the highest 30% women of DBP >85mmHg followed by 

26.09%, 15.38% women in phenotype C, D respectively and 

phenotype A women had the least prevalence 9.62%. 

Hormonal Profile 

All 4 phenotypes had an abnormal level of testosterone, LH and 

LH/FSH ratio but vary in severity. Women with raised LH level 

were maximum in phenotype A 30.77% followed by phenotype B 

25%,  phenotype D 18.46% and only 13.05% women of 

phenotype C. Women with increased LH/FSH ratio were 

maximum in phenotype A 21.15% followed by 20%, 13.85% in 

phenotype B, D and least in phenotype C 13.04%. While 

comparing testosterone level, high level of testosterone was 

maximum in phenotype A 53.85% followed by phenotype C and B 

subsequently 43.48% and 35%. In phenotype D all women had 

serum testosterone level in normal range. There was highly 

significant P<0.001 difference in the level of testosterone among 

the phenotypes. 

Metabolic Profile 

Level of serum HDL and triglyceride were significantly higher in all 

4 phenotypes. Women with HDL<50mg/dl were maximum in 

phenotype A 46.15% and least in phenotype D 27.69%. High TG 

level was highest in phenotype B 20% followed by 15.38% in 

phenotype A, 9.23% in phenotype D and least in phenotype C 

8.7%. Phenotype A had the highest number of women (17.31%) 

with FBS>100mg/dl followed by 10% women in phenotype B, 

8.7% in phenotype C and least 6.15% in phenotype D. 

Metabolic Syndrome  

Table 4 shows the presence of metabolic syndrome among the 

phenotypes. In this study overall prevalence of metabolic 

syndrome was 37.5%. Almost 50% women of phenotype A had 

metabolic syndrome followed by 35% of phenotype B, 34.78% of 

phenotype C and least prevalence was in phenotype D 30.77%.  

 

DISCUSSION 

The present study was carried out in the Department of Obstetrics 

and Gynaecology, Mahatma  Gandhi Medical College and hospital  

 

on 160 PCOS women with the aim to compare the different 

phenotypes of PCOS according to their clinical, hormonal and 

metabolic characteristics. In our study maximum, PCOS women 

belonged to phenotype D 40.63% followed by phenotype A 

32.50%, phenotype C 14.38% and least common phenotype was 

B 12.50%. According to Sheena Shobti et al,8 most common 

phenotype was phenotype A 45.5% and least common was 

phenotype B 14.4%. Wijeyaratne et al,9 found out that maximum 

women belonged to phenotype A 54.6% and least common was 

phenotype C 7.7%. Normohyperandrogenic phenotype women 

were maximum in our study because these women are often 

symptomatic with irregular cycles and phenotype B women are 

mostly asymptomatic and unlikely to present in gynaecology OPD.  

Irregular menses was the most common complaint among the 

PCOS women which was complaint of 97 women out of 160. 2nd 

most common complaint was the inability to conceive in 24.38% 

women followed by excessive hair growth in 9.38% women and 

5.63% women complained of acne but most of the women 

presented with multiple complaints. 

Ramanand et al10 did a study on 120 women for 18 months for 

clinical characteristics of PCOS and found irregular menses was 

the complaint of almost 65% of women. 

On comparing the PCOS women for age 65% (maximum) women 

were belonged to 21-30 years age group with mean age 24.94 ± 

4.86%. In all 4 phenotypes, there was not much difference in 

mean age with P value 0.56 which is not significant.  

Olgierd Głuszak et al,11 did a study on 93 PCOS women and 

found out mean age was 23.7% without much difference in each 

phenotype. This finding is similar to our study and according to 

Wijeyaratne et al9 mean age was also 25 years. 

BMI of phenotypes was compared and we found that out of 160, 

91 women BMI was normal and 42% women overweight and 

obese women. These obese women were maximum in phenotype 

A 48.07% followed by 47.82%, 39.98% and 35% in phenotype C, 

D and B respectively.  

According to Baldani et al,12 BMI was in phenotype A, B, C and D 

respectively 24.5±5.3, 24.3±4.2,  25.5±4.7 and 23.3±4.1.  Chae 

et al,13 and Sharami et al,14 also reported the same result.  

While comparing the WC Women with WC >80 cm was maximum 

in phenotype A 36.54% and least in phenotype C 13.04%.  WC 

mean ±SD in phenotype A was 80.08±16.33 and phenotype C 

was 75.80±11.22 with P value 0.368 (not significant). 

According to Pikee et al,15 WC>80cm in phenotype A, B, C and D 

were respectively in 36.36%, 33.33%, 14.81% and 28.78% 

women. Olgierd Głuszak et al,11 found WC (cm) of phenotype A, 

B, C and D were 81 ± 14.6, 86.4 ± 14, 81.1 ± 13.3 and 87.8 ± 

13.08. In most of these studies, there was no difference in WC 

among the phenotypes. For assessing the hirsutism modified FG 

Score was used. FG score less than 8 was considered normal. 

Women with FG score >15 that indicates severe hirsutism was 

maximum in Phenotype C and overall FG score was also highest 

in phenotype C with mean ±SD was 14.43±5.47 and least in 

phenotype D 3.48±1.48 that indicates a significant difference in 

FG score in between the phenotypes. Praveen et al16 did a study 

on 120 patients of age 16-40 and reported that women with the 

highest FG score belonged to phenotype A and the lowest value 

in phenotype D. Wijeyaratne et al,9 study showed the highest FG 

score mean in phenotype C 12±6 followed by phenotype A and B 
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and least in phenotype D 4±2.  While comparing the metabolic 

profile of phenotypes, In our study 26.09% women of phenotype C 

had systolic BP >130 mmHg followed by 20%, 13.85% and 9.62% 

women of phenotype B, D and A. Overall 15% women had systolic 

BP >130 mmHg and 16.8% women had diastolic BP >85 mmHg. 

Out of 4 phenotypes maximum 30% women of phenotype B and 

least 9.62% women of phenotype A had diastolic BP> 85mmHg.  

According to Shroff et al,17 women with BP> 130/85 mmHg in 

phenotype A, B, C and D were subsequently  24.5% , 24.3%, 

27.0%, 11.8%. Total serum testosterone level >80 ng/dl in 45 

(28.12%) women. Expect phenotype D, other 3 phenotypes serum 

testosterone level were high. SD± mean was 69.06±56.94, 

58.55±29.80, 64.65±50.35 and 9.82±8.26 with significant 

difference among phenotypes. (P=0.001)  

According to Zhang et al,18 total testosterone in phenotype A, B, C 

and D was 89 ± 29,  88 ± 33,  79 ± 16 and 38 ± 16, findings are 

similar to our study.  

On comparing the hormonal levels in our study we found LH 

level> 10mIU/ml maximum in 30.77% women of phenotype A, 

25% women of phenotype B, 13.05% women of phenotype C and 

18.46% women of phenotype D. Mean±SD was 9.93±6.36, 

8.56±6.17, 8.12±4.20 and 7.02±4.25. 

Olgierd Głuszak et al11 also did a comparative study and found 

that the level of LH was maximum in phenotype B and least in 

phenotype D. LH/FSH ratio was maximum in phenotype B 

1.53±1.17 and least in phenotype C 1.19±0.60. Olgierd Głuszak 

et al,11 LH/FSH ratio similar in phenotype A and B and least in 

phenotype D. All these hormonal investigations suggested that the 

high level of Testosterone and LH is maximum in classical 

phenotype and other studies all confirmed the same findings. 

There was a significant difference in the level of TG among the 

phenotypes. (P =0.002) and Mean± SD in phenotype A, B, C and 

D was respectively 124.62±23.59, 135.30±38.08, 115.87±22.80 

and 111.25±43. 

In our study, PCOS women with HDL level <50mg/dl was 

maximum in phenotype A 46.15% and least 27.69% in phenotype 

D. HDL mean level was almost similar among phenotypes.  

Another component of metabolic syndrome was fasting blood 

sugar that was highest in phenotype C 92.30± 25.62 and lowest in 

phenotype D 84.95±15.74. Shroff et al,17 FBS in phenotype A,B,C 

and D were 92± 13,  97± 26,  97± 30 and 89 ±10. All these 

studies suggest there is not any significant difference in the level 

of FBS among the phenotypes. Prevalence of metabolic syndrome 

in this study was 37.5%. Almost half of the women of phenotype A 

had metabolic syndrome and least affected women with metabolic 

syndrome belonged to phenotype D.  

Shroff et al,17 observed that prevalence of age-adjusted metabolic 

syndrome was 36.1% in phenotype A, 41.3% in phenotype B, 

42.3% in phenotype C and least prevalence in phenotype D 

20.3%. There was a significant difference in the prevalence of 

MetS among the phenotypes. All these findings suggest the 

prevalence of metabolic syndrome is more in hyperandrogenic 

phenotypes compared to non-hyperandrogenic phenotypes.   

There was a slight variation in results of studies due to the 

heterogeneity of phenotype, in addition, variation in ethnicity, 

genetic and environmental factors affect the results. Results also 

depend upon the study group from where the patients are 

selected from endocrine, infertility, medicine, dermatology or 

gynaecology OPD. 

CONCLUSION  

This study suggests that there is a significant difference in various 

parameters of the hormonal and metabolic profile of different 

phenotypes of PCOS. Among the phenotypes, there was no 

significant difference in mean age, BMI, WC, level of FSH, LH, 

HDL and blood glucose and a significant difference in modified FG 

score, LH/FSH ratio, level of testosterone and triglyceride. 

In our study, Phenotype without hyperandrogenism is the milder 

phenotype of PCOS with least prevalence of metabolic 

dysfunction. That's why all 3 hyperandrogenic phenotype needs 

close surveillance to prevent the long-term health implication. So, 

It is important to counsel properly for present and long-term health 

effects of PCOS in women with hyperandrogenic phenotype.  
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