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            Abstract 

Background: Polycystic ovarian syndrome (PCOS) is the most common endocrine disorder in women of reproductive age group. PCOS consist 
of chronic anovulation, menstrual disturbances, hyperandrogenism, polycystic ovaries and metabolic syndrome. Objectives: to find out clinical, 

biochemical and hormonal profiles in PCOS cases and correlate with normal individual. Material and methods: A prospective case control study 

of 200 women in the age group of 18-30 years, 100 having PCOS and 100 in the control group. Results: Menstrual irregularity seen in 92 % of 
PCOS, oligomenorrhoea was the most common presentation. 52% had infertility. 53% were hirsute. Mean BMI, waist: hip ratio, mean LH level, 

LH: FSH ratio, total testosterone, fasting insulin and total cholesterol were high in PCOS compared to control group and the difference in mean 
values were statistically significant (P value <0.001). Mean LH was 15.44 ± 7.09 in PCOS and 9.92 ± 4.55 in control group. Mean LH: FSH ratio 

was 2.86 ± 1.44 in PCOS and 1.71 ± 0.71 in Control group. Mean testosterone was 70.69 ± 25.67 in PCOS and 30.41 ± 14.43 in control group. It 

was raised in 67 % of PCOS. Mean fasting insulin in PCOS was 21.45 ± 12.49 and 15.58 ± 5.47 in control group. Mean prolactin was 23.85 ± 
12.50 in PCOS and 19.69± 9.00 in control group. Conclusion: Most of the PCOS were oligomenorrhoic, hirsute with raised BMI and waist-hip 

ratio. Mean LH, LH: FSH ratio, testosterone and fasting Insulin level were significantly raised in PCOS.  
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Introduction  
Polycystic ovary syndrome (PCOS) is one of the most common 

endocrine disorders in women of reproductive age and most frequent 

cause of hyperandrogenism and oligoanovulation both of which have 
substantial psychological, social and economic consequences [1]. In 

adult women various studies have reported its prevalence of 4-

12%.For the first time in 1935 the classic form of PCOS was 
described by Stein and Leventhal. PCOS consists of chronic 

anovulation, menstrual disturbance, hyperandrogenism, polycystic 

ovaries, and metabolic syndrome.  
Rotterdam consensus workshop (2003) sponsored by European 

Society for Human Reproduction and Embryology (ESHRE) and 

American Society for Reproductive Medicine (ASRM) defines PCOS 
as presence of any two of the following three criterias: (1) 

oligo/anovulation (2) Clinical and /or biochemical signs of 

hyperandrogenism like acne, hirsutism etc; after other causes of 
hyperandrogenism have been ruled out (3) Ultrasound appearance of 

polycystic ovary, presence 12 or more follicles with a diameter of 2 to 

9 mm in one or both ovaries or ovarian volume > 10 cm3[2]. 
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Hyperandrogenism is quite common in PCOS which is principally 

ovarian in origin, clinically commonly manifested by hirsuitism and 

acne. Women with PCOS have insulin resistance and 
hyperinsulinemia. Too much insulin combined with high level of LH 

can lead to excess production of testosterone in the ovaries which in 

turn lead to disruption in the follicle maturation process, which 
hampers ovulation [3]. Most of the late complications of PCOS are 

related to insulin resistance. More than 40% of women with PCOS 

demonstrate impaired glucose tolerance test and 10% have type 2 
diabetes mellitus. In mild Insulin resistances patients will have 

slightly elevated fasting serum insulin levels whereas in severe forms 

it may manifest with acanthosis nigricans. Although all women with 
PCOS have evidence of Insulin resistance it is more pronounced in 

those with chronic anovulation. PCOS is closely associated with 

obesity. Obesity worsens hyperandrogenism and menstrual 
disturbances. Women with PCOS are more likely to carry excess 

adiposity in central body region. Central or visceral obesity is 

associated with greater insulin resistance. Treating PCOS in 
adolescents is important beyond relieving its symptoms because 

without treatment there is an increased risk of developing infertility, 

endometrial hyperplasia and carcinoma, type 2 diabetes mellitus, 
metabolic syndrome, and possibly cardiovascular disease such as 

myocardial dysfunction, stroke and hypertension. Aim of this study 

was to find out and correlate various clinical features, hormonal and 
biochemical changes among PCOS cases and normal control group.  

 

http://www.ijhcr.com/
mailto:ajitnayak_og@yahoo.co.in


International Journal of Health and Clinical Research, 2021;4(20):138-142            e-ISSN: 2590-3241, p-ISSN: 2590-325X 

 

____________________________________________________________________________________________________________________________________________ 

  
 ____________________________________________________________________________________________________________________________________________ 
Narayan et al                International Journal of Health and Clinical Research, 2021; 4(20):138-142 
www.ijhcr.com      
      139 

Materials and Methods 

Women in the age group of 18-30 years attending outpatient 

department of Obstetrics &Gynaecology, S.C.B. Medical College & 
Hospital, Cuttack, Odisha, India from July 2017 to December 2018 

with irregular cycles or oligomenorrhoea / amenorrhoea, Infertility, 

hirsuitism, and excessive acne were evaluated. PCOS was diagnosed 
based on Rotterdam criteria. This prospective study included 100 

patients of PCOS (50 married and 50 unmarried) and a control group 

comprising of 100 (50 married and 50 unmarried) women. 
Institutional Ethics Committee approval was obtained to conduct the 

study. Women with current or previous use of oral contraceptives, 

glucocorticoids, antiandrogens,ovulation induction agents, 
antidiabetic and antiobesity drugs or other hormonal drugs, 

pregnancy, breastfeeding, Diabetes Mellitus, chronic illness, 
hyperandrogenism due to other endocrinopathies were excluded from 

study. Written informed consent was taken from the study participant. 

Height, weight, waist and hip circumference were measured. BMI and 
waist: Hip ratios were calculated. Ferriman & Gallway score was used 

to grade hirsuitism and a score of > 8 was considered significant. 

Ultrasound of the lower abdomen was done for each patient. For 
hormonal assessment morning blood sample was taken to analyze 

serum LH, FSH, total testosterone, fasting insulin, FT3, FT4, TSH 

and Prolactin level. Samples were taken on day 2 or 3 of menstrual 
cycle in menstruating women and at random in women with 

oligomenorrhea. Normal value for FSH, LH and total testosterone 

were taken as 3 - 4.3 mIU/ml and 4.2 - 6.3 mIU/ml and 8-60 ng/dl 
respectively. LH: FSH ratio 2:1 was taken significant.  Fasting Insulin 

normal value < 25 mIU/L was considered as significant. For thyroid 

profile FT3 (3.1-6.8 pmol/L), FT4 (12-22pmol/L) and TSH (0.27-4.2 

μIU/ml) were taken as normal values. For serum Prolactin, 2-29 ng/ml 
was taken as normal value. Hormonal assay was done by using 

enzyme linked immunosorbent assay (ELISA) kits on ELISA reader 

(Stat fax-2100 technology instruments) in our institution.  FBS, 2 
hour PPBS, total cholesterol, triglycerides, HDL and LDL were 

analyzed by using autoanalyser.  

Statistical methods 

Statistical analysis was performed with use of SPSS version 20. 

Categorical data was represented in the form of Frequencies and 

proportions. Continuous data was represented as mean and SD. While 
evaluating study data, descriptive statistical methods were used. Chi-

square was used as test of significance. Student t-test was used for 
comparing two groups in terms of quantitative data with normal 

distribution and Mann Whitney U test was used for comparing two 

groups in terms of data without normal distribution. Significance was 
evaluated at the levels of p <0.01 and p <0.05. 

Results 

In our study mean age of participants among PCOS was 22.60 ± 2.937 
years compared to 23.37 ± 2.696 years in the control group and this 

difference was not statistically significant (P value 0.055). 80% of 

PCOS and 75% of control group were of < 25 years of age and 
difference was statistically insignificant (P value = 0.397). Married 

and unmarried participants were equally distributed in both the 

groups. (Table 1) 

 

Table 1: Comparison of age and marital status a between the PCOS and control group 

Variables PCOS group N (%) Control Group N (%) P value 

Age 

< 25 years 

≥ 25 Years 

 

80 (80%) 

20 (20%) 

 

75 (75%) 

25 (25%) 

 

0.397 

Marital status 

Unmarried 

Married 

 
50 (50%) 

50 (50%) 

 
50 (50%) 

50 (50%) 

 
1.00 

 

Menstrual irregularity was seen 92% (92 out of 100) of PCOS compared to 15% (15 out of 100) in the control group and the difference in 

proportion was statistically significant (P value < 0.001). Most common menstrual irregularity in PCOS was oligomenorrhoea (61%) followed by 

amenorrhoea in 18% cases. Most of participants in control group had regular menstruation (80%). (Table 2) 

 

Table 2: Comparison of menstrual cycle pattern between the PCOS and control group 

Menstrual cycle PCOS group N (%) Control Group N (%) P value 

Regular 7 (7%) 80 (80%)  
 

< 0.001 
Irregular 7 (7%) 0 (0%) 

Menorrhagia 7 (7%) 8 (8%) 

Oligomenorrhoea 61 (61%) 6 (6%) 

Amenorrhoea 18 (18%) 6 (6%) 

Married populations (50 patients of PCOS and 50 normal cases) were evaluated for infertility. 52% (26 out of 50) of PCOS had infertility 

compared to 10% (5 out of 50) in the control and difference of mean was statistically highly significant (P value <0.001).  
53% of PCOS had hirsuitism compared to 13% in the control group and the difference of mean was statistically highly significant (P value 

<0.001). Incidence of acne in the PCOS was 41% compared to 18% in the control group. This difference of mean was statistically significant (P 
value = 0.001). (Table 3)  

Table 3: Comparison of incidence of hirsutism and acne between the PCOS and control 

Hirsutism & Acne PCOS group N (%) Control Group N (%) P value 

 

Hirsutism 

Present 53 (53%) 13 (13%)  
< 0.001 Absent 47 (47%) 87 (87%) 

 

Acne 

Present 41 (41%) 18 (18%)  

0.001 Absent 59 (59%) 82 (82%) 
 

 

Mean body mass index (BMI) was 26.08 ± 2.97 in PCOS subjects compared to 23.44 ± 1.93 in control group. Similarly, waist hip ratio (WHR) 

was 0.74 ± 0.10 in PCOS compared to 0.63 ±0.06 in control group. Mean value of these two parameters which measures obesity were statistically 
significantly higher in PCOS group compared to control group (P value < 0.001). (Table 4) 

Table 4: Comparison of BMI and WHR between the PCOS and control group 

Variable PCOS group Mean ± SD Control Group Mean ± SD P value 

BMI 26.08 ± 2.97 23.44 ± 1.93 < 0.001 

WHR 0.74 ± 0.10 0.63 ±0.06 < 0.001 

http://www.ijhcr.com/
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Table 5: Comparison of hormonal and biochemical profile between both the groups 

Variable PCOS group Mean ± SD Control Group Mean ± SD P value 

LH 15.44 ± 7.09 9.92 ± 4.55 < 0.001 

FSH 5.63 ± 1.42 5.73 ± 1.32 0.626 

LH: FSH ratio 2.86 ± 1.44 1.71 ± 0.71 < 0.001 

Testosterone 70.69 ± 25.67 30.41 ± 14.43 < 0.001 

Fasting Insulin 21.45 ± 12.49 15.58 ± 5.47 < 0.001 

Prolactin 23.85 ± 12.50 19.69 ± 9.00 0.007 

T3 4.07 ± 1.25 4.36  ± 1.28 0.111 

T4 16.72  ± 3.83 16.22  ± 3.61 0.342 

TSH 3.47  ± 2.40 3.42  ± 3.53 0.921 

FBS 95.92 ± 9.57 95.00 ± 9.59 0.498 

PPBS 121.31 ± 7.84 121.84 ± 6.74 0.609 

Total cholesterol 198.0 ± 20.54 178.94 ± 17.93 < 0.001 

HDL 48.47 ± 3.92 48.73 ± 3.81 0.635 

LDL 93.02 ± 9.21 94.13 ± 8.55 0.378 

TG 140.09 ± 16.01 133.56 ± 13.59 0.002 

Mean LH level in PCOS group was 15.44 ± 7.09 mIU/ml compared to 

9.92 ± 4.55 mIU/ml in the control group. Mean FSH level was 5.63 ± 

1.42 mIU/ml in PCOS group and 5.73 ± 1.32 mIU/ml in control 
group. Mean LH: FSH ratio in PCOS group was 2.86 ± 1.44 

compared to 1.71 ± 0.71 in Control group. Mean total testosterone 

level was 70.69 ± 25.67 ng/dl in PCOS group and 30.41 ± 14.43 ng/dl 
in control group. It was raised in 67 % of patients of PCOS but none 

of the patients in control group had raised testosterone. Mean fasting 

insulin value in PCOS group was 21.45 ± 12.49 mIU/L compared to 
15.58 ± 5.47 mIU/L in the control group. Mean prolactin level was 

23.85 ± 12.50 ng/ml in PCOS group compared to 19.69± 9.00 ng/ml 

in control group. Mean T3 level in PCOS group was 4.07 ± 1.25 
pmol/L which was lower than the T3 level in control group i.e. 4.36 ± 

1.28 pmol/L (P value- 0.111). Mean total cholesterol level in PCOS 

group was 198.0 ± 20.54 mg/dl and in control group was 178.94 ± 
17.93 mg/dl. We found significantly higher values of mean serum LH, 

LH: FSH ratio, total testosterone, fasting insulin, prolactin and total 

cholesterol in PCOS group in comparison to control group and the 
difference in mean value of these hormones between the two groups 

were statistically significant (P value <0.001). We did not find any 
statistically significant difference in mean value of serum FSH, TSH, 

T4 level, FBS, PPBS, LDL, HDL and TG between PCOS and control 

group. (Table 5) 

Discussion 

We included study participants in the age group of 18-30 years and 

found mean age for PCOS was 22.60 ± 2.937 years compared to 
23.37 ± 2.696 years in the control group. Kumar AN included subjects 

in the age group of 19 -35 years and observed mean age was 25.6 ± 

3.9 in PCOS and 26.7 ± 3.4 in control group[4]. Spandana and Shetty 
reported mean age of the patient was 27 ± 5.0 years and majority 

belonged to the age group of 26-30 years (43%) [5]. 

We found oligomenorrhoea, the most common menstrual irregularity 
(61% cases) in PCOS compared to 6% in control group. Spandana 

and Shetty reported 59% of PCOS had oligomenorrhoea [5]. In our 

study 8% of PCOS had regular period whereas Panda et al reported 
14% of PCOS had normal menstruation [6].  In our study 52% of 

PCOS had infertility compared to 10% in the control group which was 

statistically highly significant (P value <0.001). Panda et al found 
16% PCOS had infertility compared to 4% in control group [6]. 

Himabindu and Neelima found infertility among 40% PCOS cases 

[7]. Arain et al found PCOS as the second most common cause of 
female factor related infertility i.e. 38.5% [8]. In young women 

hirsutism is the most common clinical presentation of androgen 

excess. Degrees of hirsutism vary greatly in different ethnic 
populations and the threshold of abnormality should be measured on a 

population basis. We found 53% of PCOS had hirsuitism compared to 

13% in the control group. Abdulrazzak et al and Pache TD et al found 
hirsuitism in 64.49% and 63% of PCOS cases respectively[9, 10]. 

BMI and waist-hip ratio are the two clinical parameters which 

measures obesity was significantly higher in PCOS compared to 

control group. In the current study, mean BMI was higher in PCOS 

(26.08 ± 2.97) compared to control group (23.44 ± 1.93) and the mean 
difference was statistically highly significant (P value<0.001). Hahn S 

et al also reported statistically highly significant mean BMI in the 

PCOS (31.30 ± 9.80) compared to the control group (22.80 ± 3.0) 
[11]. Dipankar et al found mean BMI of 28.98 ± 3.11 in PCOS and 

21.63± 1.18 in normal female individual [12]. Begum et al reported 

mean BMI of 28.20 ± 4.50 in PCOS compared to 21.05 ± 4.1 in 
control group [13]. In our study mean waist-hip ratio was higher (0.74 

± 0.10) in PCOS compared to control group (0.63 ±0.06). Codner E et 

al reported mean waist-hip ratio of 0.82 ± 0.10 in PCOS compared to 
0.77 ± 0.00 in control group [14]. 

Nasr et al reported 86.7% PCOS cases had elevated LH level [15]. 

Yousouf et al found raised LH in 63% PCOS patients and 32% 
controls [16]. In the current study, mean LH was 15.44 ± 7.09 mIU/ml 

in PCOS compared to 9.92 ± 4.55 mIU/ml in control group and the 

mean difference is statistically significant (P value <0.001).This 
raised LH level correlated significantly with oligomenorrhoea.  

Mohlig et al reported mean LH of 9.01 ± 0.70 in study group and 6.03 
± 0.61 in control group [17]. Gupta et al observed mean LH in the 

study group was 10.46 ± 3.02  and 5.89 ± 2.12 in the control group 

[18].We observed mean LH: FSH ratio was 2.86 ± 1.44 in PCOS and 
1.71 ± 0.71 in the Control group which showed statistically significant 

difference (P value <0.001). Gupta V et al found mean LH: FSH ratio 

of 1.97 ± 0. 83 in PCOS and 1.17 ± 0.37 in the control group [18]. 
Lakshmi et al reported mean LH: FSH ratio of 1.3 ± 0.6 among PCOS 

cases [19]. Maheswari et al reported high mean LH: FSH ratio of 1.63 

in PCOS compared to 0.71 in control group [20]. 

A rise in testosterone levels correlates with increase in LH/FSH ratio, 

antral follicular count and hirsuitism. Excess androgen boosts insulin 

resistance leading to raised insulin levels, which in turn fuel androgen 
synthesis. This increases the symptoms of PCOS, making women 

more susceptible to diabetes, obesity and cardiovascular ailments. We 

found mean testosterone level of 70.69 ± 25.67 ng/dl in PCOS 
compared to 30.41 ± 14.43 ng/dl in control group and the difference is 

statistically significant (P value <0.001). Maheswari et al reported 

high mean total testosterone in PCOS (71.58) compared to 28.7 in 
control group [20]. Robinson et al reported mean total testosterone 

concentration was significantly higher in the PCOS and was the most 

frequently (70%) abnormal biochemical marker for PCOS [21]. Kar S 
reported hyperandrogenic phenotype of PCOS was found to be more 

prone to metabolic complications as compared to phenotypes with 

normal androgen level [22]. Nahar et al reported mean total 
testosterone value of 71.40 ± 27.9 in PCOS and 30% had total 

testosterone level above the reference range of 30-95 ng/dl [23].In our 

study mean fasting insulin in PCOS and control were 21.45 ± 12.49 
and 15.58 ± 5.47 respectively. The difference of mean value between 

http://www.ijhcr.com/
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two groups was statistically significant (p value<0.001). Nahar et al 

reported mean fasting insulin of 30.15 ± 12.13 in PCOS subjects [23].  

In our study mean serum prolactin was 23.85 ± 12.50 in PCOS 
compared to 19.69 ± 9.00 in controls and the difference of mean value 

is statistically significant. Li Yi et al observed mean prolactin was 

within normal range for both study (15.91 ± 9.56) and control (18.35 
± 7.83) and found no significance [24]. Islam et al reported 

hyperprolactinemia in 18.6% PCOS cases [25].   

Islam et al found hypothyroidism in 11.4% PCOS cases [25]. Sinha et 
al detected subclinical hypothyroidism in 22.5 % cases compared to 

8.75% cases in control group and 2.5 % cases had overt 

hypothyroidism. PCOS cases had higher mean TSH than control 
group (4.547 ± 2.66 and 2.67 ± 3.11 respectively, p<0.05) [26]. In the 

present study mean TSH level was 3.47 ± 2.40 in PCOS patients. 
Timpatanapong and Rojanasakul reported mean TSH of 3.53 ± 3.28 

which is similar to our finding [27].  Karakose et al reported mean 

TSH of 1.90 ± 1.16 in PCOS and 1.76 ± 0.90 in control group [28]. 
We did not find any significant correlation of TSH level in PCOS and 

control group (P value 0.921).Mean FBS was 95.92± 9.57 in PCOS 

and 95.92± 9.57 in control group. Mean PPBS among PCOS was 
121.31± 7.84 and 121.84± 6.74 in control group. We didn’t find any 

statistically significant difference of mean FBS and PPBS value 

between PCOS and controls and were in the normal ranges. Similar to 
our finding Karakose et al reported mean FBS of 85 ±10 in PCOS and 

82 ±12 in control group and both in the normal range of 60-110 mg% 

[28]. In our study, mean total cholesterol level in PCOS was 198 ± 
20.54 mg/dl which was significantly higher than that in the control 

group i.e. 178.94 ± 17.93 (P value < 0.001). Silfen et al and Leustean 

et al found mean total cholesterol level of 164.0 ± 32.10 mg/dl and 
214 ± 40.08 mg/dl in PCOS cases respectively [29, 30]. Mean LDL 

level in our PCOS cases was 93.02 ± 9.21 mg/dl whereas 

Christodoulopoulou et al observed mean LDL of 110.7 ± 33.5 mg/dl 
in their study [31]. 

Conclusion 
Oligomenorrhoea was the most common presenting symptom among 
PCOS patients. It was correlated with significantly raised LH level 

and raised LH: FSH ratio in PCOS cases. More than half of PCOS 

had infertility and hirsuitism. Mean BMI and waist to hip ratio which 
measures obesity were significantly higher in PCOS in comparison to 

control group. Total testosterone level which was elevated in 67% 

PCOS cases seems to be the best hormonal marker. Mean fasting 
insulin and total cholesterol level in PCOS group were significantly 

higher than the control group which could be a significant risk factor 

for future development of type 2 Diabetes Mellitus and 
Cardiovascular disease.  
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