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Background: Research conducted over PCOS by various groups in the world indicated the effect of
Metformin on PCOS. Previous studies suggest that Glucophage by reducing hyper-insulinemia is
clinically useful in the treatment of polycystic ovary syndrome (PCOS). Our Objective was to observe
the role of Glucophage in treating infertility of polycystic patients within three months in Group A and
six months in Group B patients. Another aim was to assess the decrease in hyper-insulinemia and
Leptin levels by Glucophage in our population. Methods: This study was carried out at the Department
of Obstetrics and Gynaecology, Pakistan Institute of Medical Sciences, and Noor Specialised Clinic
Islamabad, from Oct 2004 to Apr 2008. One hundred and seventy women in Group A and 145 in
Group B fulfilling the clinical and biochemical criteria for PCOS were enrolled. Glucophage was
started at an oral dose of 500 mg/day and maintained at 1500 mg for 3 months or 6 months in both
Groups. Besides ultrasonography, serum FSH, LH, fasting insulin, fasting blood sugar, glucose insulin
ratio, Quantitative Insulin Sensitivity Check Index (QUICKI) and leptin levels were performed. After
three months in Group A and six months in Group B these criteria were again assessed. Results: After
3 and 6 months of Metformin therapy, significant reduction in biochemical parameters was observed
such as fasting glucose, insulin and leptin. Data were analysed using SPSS by paired #-test and ANOVA.
Conclusion: Six months treatment with Glucophage proved to be better option for infertile PCOS.
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INTRODUCTION

Polycystic ovary syndrome (PCOS) is the most
common endocrine disorder among women of fertile
age.'” By a 2003 international consensus conference,
diagnosis is made by two out of three criteria: chronic
oligo-ovulation or an ovulation after excluding
secondary causes, clinical or biochemical evidence of
hyper-androgenism, and radiological evidence of
polycystic ovaries’  Insulin resistance and its
compensatory hyper-insulinemia contribute to the
anovulation, hyper-androgenism, infertility and early
pregnancy loss suffered by women with PCOS.*
Serum leptin concentrations in women with PCOS
have been reported to be higher.’ Numerous studies
show metformin treatment is associated with a
decrease in leptin levels.”® Metformin probably
improves ovulation in women with PCOS by reducing
gluconeogenesis, improving insulin sensitivity, and
reducing ovarian androgen production.'” In PCOS
patients, metformin has been shown to be beneficial
in  reducing hyper-insulinaemia and  hyper-
androgenaemia while facilitating normal menses and
pregnancy.''™'® Our purpose was to study the effect of
Glucophage in treating infertility of polycystic
patients within three months in Group A and six
months in Group B patients. Another aim was to
assess the decrease in hyper-insulinemia and Leptin
by Glucophage in our population.

MATERIAL AND METHODS

This prospective study was carried out at the outpatients
department of Obstetrics and Gynaecology, Pakistan
Institute of medical sciences and Noor Specialized
clinic, Islamabad from October 2004 to April 2008. All
patients had disturbed ovulatory function with chronic
oligomenorrhea (cycle length >35 d; less than nine
cycles per year) or amenorrhea (cycle length >12 week).
Typical appearance of polycystic ovaries by ultrasound
according to the criteria of the Rotterdam consensus
meeting 2003 which all patients fulfilled. Patients with
thyroid problem, tubal defects or on previous
medications were excluded from the study. Patients with
azospermic husbands were excluded from the study.
These patients were divided into two groups:
Group A (Those who gave consent (n=170) to take
Glucophage for three months). Group B (Those who
gave consent (n=145) to take Glucophage for six
months). In both groups the Glucophage drug (oral
biguanide) by Merck was started in low dose to avoid its
side effects. Initially the patients were advised to take
500 mg tablet daily, i.e., half tablet in morning and half
in the evening for the first week and in the next week
500 mg tablet twice, i.e., one in the morning and one in
the evening. In the third week the dose was increased to
500 mg three times daily. In Group-A 16 patients
discontinued the treatment in a period of one month this

8 http://www.ayubmed.edu.pk/JAMC/25-1/Asmalrfan.pdf



included two patients with tubal defects and in Group-B
11 patients discontinued the treatment after a period of
15 days, this included one patient with tubal defect. In
Group-A total number of patients who continued with
the treatment of Glucophage for three months was 154
and in Group-B 134 patients continued with the
treatment for six months. Circulating blood samples
taken before start of Glucophage therapy in Group-A
and B and after Glucophage therapy for three months in
Group A and six months in Group-B. Blood samples
after overnight fast of the patient were tested for Insulin,
Glucose and Leptin. Glucose was measured by the
glucose oxidase technique (PAP method) by Merck
Microlab 300. Serum Insulin levels were measured by
ELISA (IBL) with intra and inter assays CVs of 5.3%
and 5.6%, respectively. Serum Leptin levels were
measured by ELISA (IBL) with intra and inter assay
CVs of 595% and 11.55% respectively Fasting
Glucose: Insulin ratio was calculated by dividing fasting
serum glucose by fasting serum insulin. A sensitivity
analysis of glucose and insulin by Quantitative Insulin
Sensitivity Check Index (QUICKI) was performed. The
formula for calculation of QUICKI was =1/[log(Iy)+log
(Go)], where I is the fasting insulin, and Gy is the
fasting glucose. The data was analyzed on SPSS using
paired #-test and ANOVA.

RESULTS

In Group-A total number of patients who continued with
the treatment of Glucophage for three months is 154 and
in Group-B 134 patients continued with the treatment
for six months. The age of the patients ranged from 20—
42 years.

Group A —conceived patients: Fasting Blood Glucose
and Insulin levels decreased highly significantly
(p<0.001) after treatment with Glucophage for a period
of three months. However, Glucose Insulin ratio,
QUICKI and Mean Fasting Leptin levels showed no
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significant (p>0.05) difference after treatment with
Glucophage for three months as given in Table-1.
Group A —not conceived patients: Mean fasting Blood
Glucose decreased highly significantly (p<0.001),
however serum Insulin levels decreased significantly
(p<0.05) after treatment with Glucophage for a period of
three months. Mean serum Leptin levels showed no
significant difference (p>0.05) between before and after
treatment with Glucophage for three months (Table-1).
Comparison of patients conceived versus not
conceived in Group-A: No significant difference was
found in parameters.

Group B —conceived patients: Mean fasting Blood
Glucose and Insulin levels decreased highly
significantly (p<0.001) however Fasting Leptin level
decreased significantly (p<0.05) after treatment with
Glucophage. QUICKI increased highly significantly
(»<0.001) and Glucose insulin ratio increased
significantly (p<0.05) after treatment with Glucophage
(Table-2).

Group B —not conceived patients: Mean fasting Blood
Glucose and serum Insulin levels decreased highly
significantly (p<0.001 Glucose Insulin ratio, QUICKI
and serum Leptin levels showed no significant
difference (p>0.05) after treatment with Glucophage
(Table-2).

Comparison of patients conceived versus not
conceived in Group-B: Mean Fasting blood glucose
after treatment in patients who conceived (104.6+0.89
mg/dl) and those who did not conceive (114.8+1.23
mg/dl) showed significant decrease in level in patients
who conceived (p<0.001).

Mean Fasting Insulin after treatment in
patients who conceived (26.8+0.69 plU/mg) and those
who did not conceive (29.2+0.68 plU/mg) showed
highly significant decrease in level in the former in
those patients who conceived (t (13=1.75, p<0.05).

Table-1: Biochemical parameters in conceived and not conceived polycystic patients before start of Glucophage
therapy (Pre-treatment) and after giving Glucophage (Post treatment) for three months in Group A

Group-A conceived patients (n=56) not conceived patients (n=98)

Biochemical parameters | Pretreatment (Baseline) | Post treatment (after 3 months) | Pretreatment (Baseline) Post treatment (after 3 months)
Blood Glucose (mg/dl) 123.4+1.04 112.0£1.10%** 124.0£0.96 114.441.23%**
Insulin (uIU/ml) 30.94£0.71 28.440.53 %+ 30.440.55 28.940.47*

Glucose Insulin ratio 3.99+0.12 4.18+0.09 3.974+0.09 4.15+0.11

QUICKI 0.27+0.004 0.2840.003 0.28+0.005 0.2840.002

Leptin (ng/ml 17.8+0.65 16.5+0.48 17.140.54 16.840.44

Values are given as Mean+SE, *p<0.05, **p<0.01, ***p<0.001

Table-2: Biochemical parameters in conceived and not conceived polycystic patients before start of Glucophage
therapy (Pre-treatment) and after giving Glucophage (Post treatment) for six months in Group B

Group-B conceived patients (n=86) not conceived patients (n=48)

Biochemical parameters | Pretreatment (Baseline) | Post treatment (after 6 months) | Pretreatment (Baseline) | Post treatment (after 6 months)
Blood Glucose (mg/dl) 120.7+0.73 104.6+0.89*** 121.1+0.83 114.8+1.23%**
Insulin(uIU/ml) 31.0£0.61 26.84+0.69*** 30.6+0.75 29.240.68**

Glucose Insulin ratio 3.97+0.09 4.41+0.13%* 3.9940.12 4.1840.09

QUICKI 0.2740.001 0.29+0.002*** 0.274+0.004 0.28+0.003
Leptin(ng/ml) 17.5+0.56 15.840.48* 17.240.72 16.840.68

Values are given as Mean+SE, *p<0.05, **»<0.01, ***p<0.001
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DISCUSSION

Our study demonstrates the usefulness of Glucophage
therapy in decreasing hyper-insulinemia, high glucose
and high leptin levels in the majority of PCOS women
in our population. In this study the patients who
conceived with Glucophage treatment for three months
and six months there was decrease in mean fasting
blood glucose and fasting insulin. The patients who
were treated for six months with Glucophage showed
significant increase in QUICKI and glucose insulin
ratio. The decrease in fasting blood glucose and fasting
insulin has bee reported in previous western study.'’
Glucose insulin ratio and Quicki did not show any
significant change from baseline to post treatment
values."® In this study serum Leptin levels decreased
significantly in those conceived patients who were
treated for six months with Glucophage, but there was
no decrease in serum leptin in patients who were treated
for six months with metformin. Similar results were
shown in a study in Italy after six months treatment with
metformin."” Similarly after 14 weeks treatment with
Glucophage there was decrease in leptin levels.”
Astonishingly in this study we found insulin levels
which were high compared to other studies as described
previously, however leptin levels were lower. This can
be explained as obesity in PCOS is characterized by an
increase in visceral fat”, i.e., an increase in the type of
fat that relatively under secretes leptin compared with
subcutaneous fat. These results may be explained by the
presence of a PCOS-specific form of Insulin resistance
in adipocytes, which impairs the effect of insulin on
leptin secretion.”> Metformin therapy was well tolerated
by the majority of our patients which is consistent with
other studies.”

CONCLUSION

In women with PCOS Glucophage treatment reduced
hyper-insulinemia, fasting glucose and leptin levels. Six
months treatment with Glucophage proved to be better
option for infertile PCOS.
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