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ABSTRACT
Background: Insulin plays a key role in producing hyperandronism and suppression of insulin secretion in women
with PCOS is associated with decreased cytochrome P450c17α. cytochrome P450c17α is a bifunctional enzyme
present in ovary is a key enzyme for androgen synthesis. Various studies have been conducted regarding association
of insulin resistance with PCOS in infertile patients but there is no study is available about this in our area. So we
have designed this study to evaluate insulin resistance in infertile patients with PCOS in rural Andhra Pradesh.
Methods: The study population include 180 untreated patients who attended the infertility clinic in outpatient
department of obstetrics with infertility due to different cause that include polycystic ovarian disorder also. They have
been selected for this study randomly based on inclusion and exclusion criteria.
Results: The mean value of glucose insulin ratio was 5.146+2.611 in group A and 8.62 + 5.55 in group B the P value
was 0.004909. The mean of LH/FSH ratio was 1.78+0.423 in group A and 1.02 +0.042 in group B. The P value was
<0.00001. The mean of HOMA IR was 8.375+ 2.68 in group A and 3.03+ 1.09 in group B, with P value <0.00001.
The mean value of QUICKI was 0.2815+ 0.0002875 in group A and 0.347+0.10 in group B with P value <0.00001.
Mean serum DHEAS level was 275.59 + 53.48 in infertile patient with PCOS and 208.48 + 36.11 in infertile patients
without PCOS. The p value was 0.00012.
Conclusions: Based on present study we would like to conclude that the body mass index was high among infertile
women with PCOS and a greater number of women presented with acanthosis. There was decrease insulin sensitivity
and increase insulin resistance among infertile women with poly cystic ovarian disease, in rural area of Andhra
Pradesh and that is not different from the study of other part of world.
Keywords: Insulin resistance, Infertility, Polycystic ovarian disease

INTRODUCTION
In year 1935 stein and eventual first described
reproductive disorder characterised as a syndrome of
oligo- menorrhea, infertility, infertility, obesity and
polycystic ovaries poly cystic ovarian syndrome is one of
the most common multifactorial endocrinal disorder
effecting 5 to 15% of the women in the general
population as per Rotterdam criteria in 1980 George A
Burgan et al in there study on polycystic ovarian disease
concluded that there was a striking positive correlation

between hyperandrogenism and hyperinsulinism
in
PCOD with relatively wild glucose tolerance, which is
not due to simple obesity.1-4 Since last three to four
decades various studies have established that PCOS
(polycystic ovarian syndrome) is associated with insulin
resistance, decreased insulin sensitivity, metabolic
abnormalities and infertility. Obesity plays an additive
synergistic effect on PCOS.5,6 Insuline plays a key role in
producing hyperandronism and suppression of insulin
secretion in women with PCOS is associated with
decreased cytochrome P450c17α. cytochrome P450c17α
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is a bifunctional enzyme present in ovary is a key enzyme
for androgen synthesis.5-7 Various studies have been
conducted regarding association of insulin resistance with
PCOS in infertile patients but there is no study is
available about this in our area. So, we have designed this
study to evaluate insulin resistance in infertile patients
with PCOS in rural Andhra Pradesh.

acanthosis nigricans, was noted. The cause of infertility
was
established
by
laboratory
investigation,
hysterosalpingography, laparoscopy and hysteroscopy in
addition to proper clinical evaluation. For the diagnosis
of PCOS Rotterdam’s criteria was used. Women
diagnosed with infertility were randomly selected for this
study and divided into two groups.8

METHODS

Group A = infertility due to PCOS

Present study is a prospective randomized observational
cross-sectional study conducted in the department of
obstetrics and Gynaecology Konaseema institute of
medical science Amalapuram from July 2015 to May
2018.

Group B = infertility without PCOS due to another cause.

Study population
The study population include 180 untreated patients who
attended the infertility clinic in outpatient department of
obstetrics with infertility due to different cause that
include polycystic ovarian disorder also. They have been
selected for this study randomly based on inclusion and
exclusion criteria.
Inclusion criteria
•
•

Age range from 20 to 40 years.
Not treated for infertility before.

Statistical analysis

Exclusion criteria
•
•
•

Parameters like Age, BMI (body mass index), fasting
plasma glucose, overnight fasting plasma insulin,
Dehydroepiandrosterne sulphate, (mcg/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 x fasting glucose(mg/dl)/405.9
insulin sensitivity QUICKI was calculated by formulae
(1/log insulin + 1/log glucose).10 For estimation of other
parameters COBASE 411 immuno –chemistry 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.

History of diabetes and hepatic disorder.
OC pills taken with lost three months.
Thyroid disorder

Ethics
This study is 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. Proper
menstrual history, regularity, presence of Hirsutism,

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.
RESULTS
During the study period one hundred eighty patients with
infertility were enrolled for this study, and divided into
two groups, having 90 patients in each group. As per
table 1 regarding demography of the patients in both
groups, in group A mean age of the patient was
28.22+6.440 years and in group B mean age was
34.775+5.897 years, with P value 0.341019. The mean
body mass index (BMI) was 25.33+2.4649 kg/m2 in
group A and 21.94kg/m2 in group B, the P value was
<0.00001. The duration of infertility in group A was
2.3625+1.225 years and in group B it was 2.3825+1.0425
with P value <0.1469.

Table 1: Demography of the patients.
Variables
Age
BMI
Duration of infertility (in year)
Present
Acanthosis
Absent

Group A (n=90) (Mean±SD)
28.225±6.440
25.33±2.4649
2.3625±1.225
64

Group B (n=90) (Mean±SD)
34.775±5.8792
21.94±1.65
2.3825±1.0425
14

26

76
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P value
0.341019
<0.00001.
<0.4691
Chi square
statistic=56.5611
P value<0.0001
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Out of 90 patients in group acanthosis was present in 64
patients and absent in 26 patients but in group B it was
present in 14 patients and absent in 76 patients with P
value <0.00001. As per Table 2 regarding comparison of

hormonal profile and insulin sensitivity /resistance
between two group, the fasting plasma glucose mean
value in group B was 118.75+16.62 mg/dl but in group B
it was 99.65+8.993 mg/dl with P value <0.00001.

Table 2 comparison of hormonal profile and insulin sensitivity/resistance between two groups.
Variables
FPG (mg/dl)
FPI
LH MIU/ml
FSH MIU/ml
Glucose/insulin ratio
LH/FSH
HOMA IR
QUICKI
DHEAS (mcg/dl)

Group A (n=90) (Mean +SD)
118.75±16.62
26.678±9.382
10.46±2.38
6.59±1.26
5.146±2.611
1.78±0.423
8.375±2.68
0.2815±0.0002875
275.79±53.48

The fasting plasma insulin was 26.678+9.382 mIU/L in
group and 12.88+5.35 mIU/L in group B. The P value
was <0.0001. The serum LH mean value in group A was
10.46+ 2.38 mIU /ml and 5.48+ 1.462 mIU/ml in group B
with P value <0.00001. Mean FSH level was 6.59+1.26
MIU /ml in group B, with P value 0.226. The mean value
of glucose insulin ratio was 5.146+2.611 in group A and
8.62 + 5.55 in group B the P value was 0.004909. The
mean of LH/FSH ratio was 1.78+0.423 in group A and
1.02 +0.042 in group B. The P value was <0.00001. The
mean of HOMA IR was 8.375+ 2.68 in group A and
3.03+ 1.09 in group B, with P value <0.00001. The mean
value of QUICKI was 0.2815+ 0.0002875 in group A and
0.347+0.10 in group B with P value <0.00001. Mean
serum DHEAS level was 275.59 + 53.48 in infertile
patient with PCOS and 208.48 + 36.11 in infertile
patients without PCOS. The p value was 0.00012.
DISCUSSION
During two and half year of study period one hundred
eighty infertile women with or without PCOS were
included in this study having rural background. In present
study we have evaluated insulin resistance among
infertile women with PCOS in comparison with infertile
women without PCOS. In present study we have found
that statically the mean ages of both group of patients are
same, there is no significant difference between two (P
value =0.341019). This finding corroborates with the
work of Moamor et al, but Madani T et al has found
significant difference in the age of two group and was
higher in patient with PCOS patient which does not
support the finding in our patients.2,5 We have found that
there is highly significant statistical difference between
two groups with regard to BMI (body mass index) BMI
was higher in PCOS patient. This finding is supported by
the work of Abdelazim IA et al.6 This finding also
corroborates with the finding of Haq F et al.11 The

Group B (n=90) (Mean +SD)
99.65±8.993
12.88±5.35
5.48±1.462
6.28±2.20
8.62±5.55
1.02±0.0482
3.03±1.09
0.347±0.100
208.48±36.11

P value
<0.00001
<0.0001
<0.0001
0.226
0.004909
<0.0001
<0.0001
<0.0001
0.00012

duration of infertility was not different statistically in
both group (P=0.4091). This finding is supported by the
work of Jefout MA et al.5 There is statistically significant
difference between presence of acanthosis in both group
(P< 0.00001). This finding is in agreement with the
finding of Mandrelle K et al, but this finding is not
supported by the observation of Jefout MA et al.5,12
Fasting plasma glucose was significantly higher in PCOS
patients with infertility in comparison with control, which
is supported by the work of Chitme HR et al and
Svendsen et al.13,14 Fasting plasma insulin was also
significantly higher in group A then group B (P
<0.00001), this finding corroborates with the finding of
Chitme HR et al and Jefout MA et al.5,13
Glucose to insulin ratio was significantly lower in PCOS
patients then the control (P=0.004909). this finding is
supported by the study of Stovall DW et al, but the study
of Chitme HR et al the mean of glucose to insulin ratio
was higher in cases then control but it was not significant
statistically.14,15 Homa IR was significantly higher in
patients with PCOS then control (P < 0.00001), which is
supported by the work of Waker K et al, Stovall et al and
Chitme HR et al.13,15,16 QUICKI value was also
significantly lower in our patients with PCOS in
comparison to control; this finding is supported by the
work of Delphine Wilma SC et al, Chitme HR et al. And
Abdelazim IA et al.6,13,17 These results in present study
indicate a well-established state of insulin resistance
among our patients with PCOS. In present study we have
found that serum LH level was significantly higher in
PCOS patient then control but there in not significant
difference in FSH level between two groups but the ratio
of LH and FSH was significantly higher in group A, this
is supported partially by the work of Moamar et al but
supported by the work of Banaszecska B et al and
Khanamk et al.5,18,19 There is significant difference in
mean DHEAS concentration in both group with P value
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0.00012.Mean DHEAS concentration was higher in
PCOS group. Kathleen Brennan et al found that DHEAS
is negatively correlated to insulin resistance in PCOS but
the mechanism by which DHEAS affects insulin
resistance in PCOS is unknown.20

9.

CONCLUSION
Based on present study we would like to conclude that
the body mass index was high among infertile women
with PCOS and a greater number of women presented
with acanthosis. There was decrease insulin sensitivity
and increase insulin resistance among infertile women
with poly cystic ovarian disease, in rural area of Andhra
Pradesh and that is not different from the study of other
part of world. LH level was high and DHEAS level was
also high in our patients. So, for the treatment of PCOS
insulin resistance must be considered and should be
correlated with decrease in insulin and DHEAS
concentration.
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