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INTRODUCTION 

Stein et al in 1935 published his cases series finding of 

seven cases and concluded that patients were presented 

with amenorrhoea and bilateral polycystic ovaries which 

was result of hormonal influences. It was not responded to 

estrogen and was successfully treated with wedge 

resection without recurrence.1 After around one century 

since publication of this paper and with the development 

in radiological and biochemical diagnostics, pathogenesis 

of polycystic ovarian diseases is still controversial. PCOS 

might be a complex multigenic disorder with strong 

epigenetic and environmental influences, such as diet and 

other lifestyle factors. It is associated with abdominal 

adiposity, insulin resistance, obesity, metabolic disorders 

and cardiovascular risk factors.2 Rotterdam criteria is used 

for definition and diagnosis of PCOS which include all 

combination of evidence of hyperandrogenism, evidence 

of oligoanovulation, and PCOM.3 In addition to 

dysregulation of steroidogenesis, granulosa cell 

dysfunction and disordered folliculogenesis, PCOS is also 

associated with metabolic syndrome.4 after going through 

various literature we have observed that there is variability 

in the conclusion of various author regarding changes 

biochemical parameters associated with PCOS. Najem et 

al from his study has concluded that more than half were 
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ABSTRACT 

Background: PCOS might be a complex multigenic disorder with strong epigenetic and environmental influences, such 

as diet and other lifestyle factors. It is associated with abdominal adiposity, insulin resistance, obesity, metabolic 

disorders and cardiovascular risk factors. Based on literature search and non-uniformity in the finding of various author 

present study has been designed to evaluate the biochemical parameter in polycystic ovarian disease patients attending 

tertiary care hospital. 
Methods: The study population include 50 untreated patients diagnosed to be polycystic ovarian disease. Parameters 

like age, BMI (body mass index), fasting plasma glucose, lipid profile overnight fasting plasma insulin, 

dehydroepiandrosterne sulphate, (µg/dl) (DHEAS), LH, FSH, LH/FSH ratio, HOMA IR (homeostasis model assessment 

of insulin resistance) and quantitative insulin sensitivity check index (QUICKI) and fasting serum plasma glucose to 

insulin ratio was measured in both group of patients.  
Results: The mean value of glucose insulin ratio was 4.88±1.911 in PCOD group and 8.74±4.61 in control group, the 

p value was 0.004909. The mean of LH/FSH ratio was 1.93±0.42 in PCOD group and 1.03±0.199 in control group. The 

p value was <0.05. The mean of HOMA IR was 7.87±0.87 in PCOD group and 2.036±0.26 in control group, with p 

value 0.00001. 
Conclusions: From present study we can conclude that the mean age was 22.05±4.649 years and the mean BMI was 

27.32±6. Hyperglycemia and dyslipidemia were common in PCOD patients. The mean of HOMA IR was significantly 

higher and the mean value of QUICKI was significantly lower in PCOD group. 
 
Keywords: HOMA IR, LH/FSH, PCOD, QUICKI 



Saha A et al. Int J Reprod Contracept Obstet Gynecol. 2022 Feb;11(2):496-500 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                     Volume 11 · Issue 2    Page 497 

obese, and the prevalence of diabetes, hypertension and 

thyroid disease in our patients seemed to be 

underestimated in comparison to other parts of the world.5 

Swetha et al has reported that PCOS women had higher 

BMI, significantly increased total cholesterol, 

triglycerides, LDL-C and VLDL-C. On the other hand, 

serum levels of HDL-C were significantly lower in this 

group compared to controls.6 The findings of this study 

confirm the association between BMI and dyslipidaemia 

in PCOS. But Chae et al from Korea reported that women 

with PCOS without HA are common in Korea and are less 

likely to have metabolic dysfunction, insulin resistance 

and elevated BP.7 

Based on literature search and non-uniformity in the 

finding of various author present study has been designed 

to evaluate the biochemical parameter in polycystic 

ovarian disease patients attending tertiary care hospital.  

METHODS 

This was a prospective randomized observational case 

control study conducted in the department of biochemistry 

Konaseema institute of medical science Amalapuram from 

July 2015 to May 2018. 

Study population 

The study population included 50 untreated patients who 

were attending the infertility clinic in outpatient 

department of obstetrics with infertility and diagnosed to 

be polycystic ovarian disease were enrolled randomly 

based on inclusion and exclusion criteria. Similarly 50 

healthy female without any symptom and normal ovarian 

USG were enrolled as control. 

Inclusion criteria 

Age 20 to 35 years. Diagnosed cases of PCOS based on 

Rotterdam’s criteria. 

Exclusion criteria 

Endocrinological disorder like diabetes mellitus, thyroid 

disorder. Hepatic and kidney disease. Malignancy. 

Ethics 

This study was approved by institutional ethics committee. 

A written informed consent was taken from women before 

enrolment into this study 

Method 

A standard predesigned form was used to take the medical 

history of all the patients for uniformity. For the diagnosis 

of PCOS Rotterdam’s criteria was used.4 Women 

diagnosed with infertility were randomly selected for this 

study and divided into two groups. Similarly 50 healthy 

female without any symptom and normal ovarian USG 

were enrolled as control. 

Parameters like age, BMI (body mass index), fasting 

plasma glucose, lipid profile  overnight fasting plasma 

insulin, dehydroepiandrosterne sulphate, (µg/dl) 

(DHEAS), LH, FSH, LH/FSH ratio, HOMA IR 

(homeostasis model assessment of insulin resistance) and 

quantitative insulin sensitivity check index (QUICKI) and 

fasting serum plasma glucose to insulin ratio was 

measured in both group of patients. HOMA IR was 

calculated by formula fasting insulin (mIU/ml × fasting 

glucose (mg/dl)/405.8 Insulin sensitivity QUICKI was 

calculated by formulae (1/log insulin + 1/log glucose).9 

For estimation of other parameters COBASE 411 

immunochemistry analyser was used. Blood sample were 

collected during the follicular phase between the second 

and the fourth day of menstrual cycle for LH and FSH. 

Statistical analysis 

Data obtained was entered into SPSS 16.0 software and 

data was analysed by unpaired t-test p value less than 0.05 

was considered statistically significant. 

 

Figure 1: USG finding of patients with PCOS. 

RESULTS 

As per selection criteria 50 patients diagnosed as 

polycystic ovarian disease and 50 healthy controls were 

enrolled for this study as per selection criteria. 

Table 1: Demographic profile of patients and control. 

Variables Patients  Control  
P 

value 

Age (years) 22.36±5.89 23.52±6.027 0.25 

Marital 

status  

Married  22 20 
0.68 

Unmarried  28 30 

BMI (Kg/m2) 25.36±2.24 21.83±1.75 0.000 

SBP (mm of Hg) 123.75±8.24 116.4±7.87 0.003 

DBP (mm of Hg) 116.4±7.87 79.20±1.89 0.02 
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Mean age of patients with PCOD was 22.36±5.89 years 

and in control group it was 23.52±6.027 (p value =0.25). 

Both group were comparable to each other regarding 

marital status. 

BMI was significantly higher in PCOD group then control 

(25.36±2.24 versus 21.83±1.75) the p value was less than 

0.05. The SBP (123.75±8.24 versus 116.4±7.87) and DBP 

(116.4±7.87 versus 79.20±1.89) was significantly higher 

in PCOD group than control.  

Regarding metabolic profile of patients, fasting plasma 

glucose (FPG) was significantly higher in PCOD group 

then control (116.61±10.79 versus 89.6±4.90). 

Postprandial plasma glucose (PPPG) was significantly 

higher in PCOD group then control (180.21±24.25 versus 

132.54±12.32). 

Table 2: Metabolic profile of patients and control. 

Variables Patients  Control  P value 

FPG (mg/dl) 116.61±10.79 89.6±4.90 0.0001 

PPPG 

(mg/dl) 
180.21±24.25 132.54±12.32 0.00001 

Total chol. 

(mg/dl) 
210.21±14.121 174.32±9.47 0.002 

LDL (mg/dl) 172.12±8.97 134.25±14.22 0.0001 

HDL (mg/dl) 37.51±1.24 40.46±2.13 0.003 

TG (mg/dl) 191.57±12.26 145.36±14.3 0.0002 

Regarding lipid profile total cholesterol was significantly 

higher in PCOD group than control (210.21±14.121 versus 

174.32±9.47) p value was 0.002. LDL cholesterol was 

significantly higher in PCOD group than control 

(172.12±8.97 versus 134.25±14.22) p value was 0.0001. 

HDL cholesterol was significantly lower in PCOD group 

than control (37.51±1.24 versus 40.46±2.13) p value was 

0.003. Triglyceride concentration was significantly higher 

in PCOD group than control (191.57±12.26 versus 

145.36±14.3) p value was 0.0001. 

Table 3: Hormonal profile of patients and control. 

Variables  Patients  Control  P value 

LH 

(mIU/ml) 
10.84±0.62 6.06±1.2 0.00001 

FSH 

(mIU/ml) 
5.94±0.89 5.94±0.89 0.27 

FPI 25.9±1.41 11.9±1.9 0.0001 

Glucose/ 

insulin 

ratio 

4.88±1.911 8.74±4.61 0.004 

LH/FSH 1.93±0.42 1.03±0.199 0.00023 

HOMA IR 7.87±0.87 2.036±0.26 0.0001 

QUICKI 0.2915±0.00021 0.354±0.84 0.0001 

DHEAS 

(µg/dl) 
284.69±48.35 198.88±56.24 0.0001 

Regarding comparison of hormonal profile of patients and 

control, serum LH mean value in PCOD group  was 

10.84±0.62 mIU /ml and 6.06±1.2 mIU/ml in control with 

p value <0.00001. Mean FSH level was 5.94±0.89 mIU/ml 

in control group and 5.94±0.89 mIU/ml in PCOD group 

with p value 0.27. The fasting plasma insulin was 

25.9±1.41 mIU/l in PCOD group and 11.9±1.9 mIU/l in 

control group B with p value 0.0001. 

The mean value of glucose insulin ratio was 4.88±1.911 in 

PCOD group and 8.74±4.61 in control group, the p value 

was 0.004909. The mean of LH/FSH ratio was 1.93±0.42 

in PCOD group and 1.03±0.199 in control group. The p 

value was <0.05. The mean of HOMA IR was 7.87±0.87 

in PCOD group and 2.036±0.26 in control group, with p 

value 0.00001. The mean value of QUICKI was 

0.2915±0.00021 in PCOD group and 0.354±0.84 in 

control group with p value 0.00001. Mean serum DHEAS 

level was 284.69±48.35 µg/dl in patient with PCOS and 

198.88±56.24 µg/dl in patients without PCOS. The p value 

was 0.0001. 

DISCUSSION 

In present study we have evaluated biochemical 

parameters of 50 patients with polycystic ovarian disease 

in comparison to healthy control. Mean age of patients 

with PCOD was 22.36±5.89 years. Ramanand et al has 

reported that the mean age was 22.05±4.649 years and the 

mean BMI was 27.32±6. This finding supports our study.10 

BMI was significantly higher in PCOD group then control 

(25.36±2.24 versus 21.83±1.75). This finding is supported 

by the work of Wang et al and Beydoun et al.11,12 Bentley-

Lewis et al has report pregnant women with PCOS have a 

greater risk of perinatal morbidity from pregnancy-

induced hypertension (PIH) and preeclampsia (PE) than 

non-PCOS pregnancies as demonstrated in a meta-analysis 

of pregnancy outcomes in women with PCOS compared to 

controls, this statement corroborates with our study.13 

Regarding metabolic profile of patients with PCOD, the 

fasting and postprandial was significantly higher in PCOD 

group than control and total cholesterol LDL and 

triglyceride was significantly higher and HDL was 

significantly lower in PCOD group than control. 

Kiranmayee et al showed different types of dyslipidemia 

are probably the net result of interfering influences of 

hyperandrogenism, insulin resistance, environmental 

factors and genetics this finding supports our study.14 

Kheirollahi et al has reported that TyG, TG/HDL-C, and 

TC/HDL-C indices might be good indicators of IR among 

Iranian women diagnosed with PCOS this corroborates 

with our study.15 

Regarding hormonal profile of patients the mean of 

LH/FSH ratio was 1.93±0.42 in PCOD group and 

1.03±0.199 in control group. The mean of HOMA IR was 

significantly higher and the mean value of QUICKI was 

significantly lower in PCOD group. Mean serum DHEAS 

level was 284.69±48.35 µg/dl in patient with PCOS and 
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198.88±56.24 µg/dl in patients without PCOS. This 

finding was significant statistically. Nahar et al reported 

that more than half of cases had LH/FSH ratio >2. Positive 

correlation was found among increased BMI, increased 

LH/FSH ratio, serum testosterone, serum TSH, fasting 

blood sugar, fasting insulin and insulin resistance this 

finding corroborates with our study.16 

Tosi et al has demonstrated that insulin resistance, as 

assessed by the glucose clamp technique, is a very 

common feature in women with PCOS, even in normal-

weight subjects this finding supports our study.17 Goodarzi 

et al has reported that substantial heritabilities of APAs, 

particularly DHEAS, have been found in the general 

population and in women with PCOS that supports our 

study.18 

Moran et al has reported that The A4 and DHEAS levels 

were significantly higher in non-obese than in obese PCOS 

patients. A significant correlation between LH and A4 in 

nonobese PCOS patients was observed.19 Smitha et al has 

reported that the mean DHEAS concentration was higher 

in PCOS group this finding support our study.20 

CONCLUSION 

From present study we can conclude that the mean age was 

22.05±4.649 years and the mean BMI was 27.32±6. 

Hyperglycemia and dyslipidemia is common in PCOD 

patients. The mean of HOMA IR was significantly higher 

and the mean value of QUICKI was significantly lower in 

PCOD group. LH/FSH ratio and DHEAS was significantly 

higher. So PCOD is associated with insulin resistance and 

increased DHEAS. 
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