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Introduction:
Infertility is inability to conceive an off spring 
when it is wanted. It is best defi ned as the in-
ability to conceive aft er one year of unprotected 
regular intercourse. Based on this, 60–80 mil-
lion couple all over the world can be labeled 
as suff ering from Infertility.1 It is of two types: 
primary infertility and secondary infertility.2 
Primary infertility: when there is an absence of a 
preceding pregnancy, and secondary infertility: 
failure to conceive following a previous preg-
nancy, irrespective of the outcome.3 Infertility 
is a major problem aff ecting women’s health and 
quality of life.4 In Pakistan the prevalence of in-

fertility is reported as 21.9%.5 Th e female fac-
tors contribute most (40-55%) in the etiologies 
of infertility followed by male factors (25%), 
both partners (10%), and unexplained (10%). 
Major causes of infertility include ovarian dys-
function (32%), tubal disease (20%), endome-
triosis (22%), uterine or cervical factors (18%).2 
Untreated pelvic infl ammatory disease (16.7%), 
post-abortal, post-partum infection and tuber-
culosis are common factors of infertility in de-
veloping countries.5

Polycystic ovary syndrome (PCOS) is one of 
the most common endocrinopathies aff ecting 
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Objective: To compare the effi  cacy of clomiphene citrate & metformin versus clomiphene 
alone in the treatment of primary infertility in obese women with polycystic ovarian syn-
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citrate. All the women in both groups were followed up regularly till next 3-months and un-
protected intercourse two to three times per week was advised to all women in either groups. 
Women in both the groups were screened by urinary pregnancy test until 3-months from start 
of therapy if a woman presents with clinical suspicion of pregnancy.
Results: Average age of the patients was 24.77±8.12 years. Fertility was achieved in 98 
(25.8%) cases in group-A while in 68 (17.9%) cases in group-B, which was signifi cantly high in 
group-A with p-value=0.008.
Conclusion: Metformin plus clomiphene is more eff ective than clomiphene alone in the treat-
ment of primary infertility due to polycystic ovarian syndrome in obese women. 
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5%–10% of reproductive age women. It was 
originally described as a triad consisting of obe-
sity, hirsutism, and oligomenorrhea/infertility.6 

Th e prevalence of obesity has strongly increased 
during the last decades7 with an estimate of 5% 
in developing countries and more than 30% 
in developed countries.8 Its consequences on 
health are numerous, particularly concerning 
fertility. Overweight and obese women oft en 
face with infertility, Polycystic Ovarian Syn-
drome (PCOS), high miscarriage rate and ob-
stetrical complications during pregnancy, lead-
ing to lower live birth rate.7

Polycystic ovarian syndrome (PCOS) is the 
usual etiology of anovulatory infertility and 
treatment with the insulin sensitizing agent met-
formin has been proposed as an alternative to 
clomiphene citrate.9,10 Metformin in combina-
tion with clomiphene citrate may increase the 
rate of ovulation and pregnancy, but does not 
signifi cantly improve the rate of live births over 
that of the clomiphene citrate alone. 

In a study by Zain MM et al, the ovulation rate 
was 23.7% in the metformin group, 59% in the 
clomiphene citrate group, and 68.4% in the 
combination treatment group.6 In another study 
by Johnson NP et al, no evident diff erence was 
observed between clomiphene citrate alone or 
in combination with metformin in women with 
BMI > 30 kg/m2 in terms of clinical pregnancy 
(15% vs 22%).10

Th e aim of this study is to compare the effi  cacy 
of clomiphene citrate alone and in combination 
with metformin in the treatment of primary 
infertility due to PCOS in obese women. Th is 
study will be fi rst of its kind in our local popula-
tion and the results of this study will generate lo-

cal data in terms of effi  cacy for both these drugs. 
Materials and Methods:
Our study was performed from from 9th Sep-
tember  2018 to 9th March, 2019 in the depart-
ment of Obstetrics and Gynaecology at Mardan 
Medical Complex & Teaching Hospital, Mar-
dan. Aft er approval from the ethical commit-
tee, all women who fail to achieve conception 
meeting the inclusion criteria were enrolled in 
the study through out patient department. A 
writt en informed consent was obtained from all 
patients. All women were subjected to complete 
history and detailed physical and gynaecological 
examination to detect and exclude confounders 
to exclude bias from the study results. Patients 
were examined by the same radiologist for diag-
nosis of PCOS. Th e Rott erdam diagnostic cri-
teria for PCOS include oligo/anovulation, hy-
per-androgenism (clinical or biochemical) and 
polycystic ovaries (12 or more follicles of >2-9 
mm in diameter and ovarian volume >10ml) on 
ultrasound. Two of the above three criteria are 
required. A detailed hormonal profi le was done 
including LH, FSH, Prolactin and androgens.
All the included women were randomly allo-
cated in two groups by lott ery method. Women 
in group-A were subjected to metformin plus 
clomiphene citrate (metformin 850 mg twice 
daily and clomiphene citrate were given in a 
dose of 50 mg on days 2–6 and were increased 
stepwise to a maximum of 100 mg). Women in 
the group-B were only subjected to Clomiphene 
citrate as per above mentioned dosage schedule. 
All the women in both groups were followed up 
regularly till next three months and unprotected 
intercourse two to three times per week was ad-
vised to all women in either groups. Women in 
both the groups were screened for urinary preg-
nancy test until 3-months from start of therapy 
if a woman presents with clinical suspicion of 
pregnancy. Th e effi  cacy was labeled if positive 
urinary pregnancy test aft er 3-months of regu-
lar drug intake and unprotected intercourse was 
achieved. All data were stored and analyzed in 
SPSS version 21. Chi square test was used to 
compare the effi  cacy in both groups while keep-
ing p value of < 0.05 as signifi cant.

Table 1: Hormonal profi le of the study population

Hormone Group A Group B
LH 10.36±3.61 13.57±2.19

FSH 9.73±4.58 10.33±4.18

LH/FSH 1.34±0.23 2.11±0.34

Prolactin 20.51±12.14 22.47±7.13

Androgens 20.33±4.16 19.68±9.17
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Results:
Th e mean age of patients was 23.56±9.11 years in 
group-A while 25.98±7.13 in group-B. Th e mean 
duration of PCOS or infertility was 2.36±1.74 
years in group-A and 2.21±4.68years in group-
B. Th e mean BMI of females was 32.33±4.16kg/
m2 in group-A and 33.58±9.63kg/m2 in group-
B. Th e hormonal profi le of the patients is pro-
jected in table 1.

In group-A, effi  cacy was achieved in 98 (25.8%)
cases while in 68 (17.9%)cases in group-B. 
Fertility improvement was signifi cantly high in 
group-A with p-value=0.008(table 2).

Discussion:
Infertility is defi ned as the failure to conceive 
aft er one year of regular intercourse in women 
< 35 years not using contraception and aft er 
6-months in women > 35 years.11 Epidemio-
logical data suggest that about 10% to 15% of all 
couples will experience diffi  culties to conceive 
(primary infertility). Th e most common identi-
fi able factors that accounted for female infertil-
ity, were ovulatory disorders (25%). 

PCOS is associated with approximately 75% of 
women who suff er from infertility caused by an-
ovulation.12 It is generally accepted that the fi rst 
line of treatment to induce ovulation in PCOS 
women is clomiphene citrate administration. 
Despite treatment with clomiphene citrate, a 
variable percentage of PCOS women remains 
anovulatory or does not achieve a pregnancy. In 
fact, the ovulation rate aft er clomiphene citrate 
treatment is approximately 70–80% with a preg-
nancy rate of approximately 40 %.13,14

Data about the impact of metformin plus clomi-
phene on pregnancy and delivery rates in wom-
en with PCOS are limited. In a study, 33.1% of 

obese women in combination group and 30.6% 
in the clomiphene citrate monotherapy group 
with primary infertility became pregnant.15 In 
another study, investigators reported that the 
pregnancy rate was 55% in women treated with 
metformin plus clomiphene compared with 
7% in women treated with placebo plus clomi-
phene.16 Th e combination of clomiphene and 
metformin was superior to clomiphene alone 
in inducing ovulation in women with PCOS, in 
3-randomized clinical trials.16 In our study, com-
bination therapy was more eff ective (25.8%) as 
compared to clomiphene alone (17.9%), further 
supporting the results of the above mentioned 
studies. 

In a study by Wang R. et al,17 compared with clo-
miphene alone, the combination of clomiphene 
and metformin led to signifi cantly higher preg-
nancy rates (odds ratio 1.58, 95% confi dence 
interval 1.25 to 2.00; 1.81, 1.35 to 2.42; respec-
tively) similar to the results of our study  as well.
In terms of live birth, letrozole had the highest 
effi  cacy (81%), followed by follicle stimulating 
hormone (74%), clomiphene and metformin 
combined (71%), tamoxifen (48%), clomi-
phene (36%), and metformin (30%), while 
placebo or no treatment (10%) had the lowest 
effi  cacy.17

In a local study by Ambreen Fatima,18 total num-
ber of patients who conceived with clomiphene 
alone is 15.62% and in those receiving combina-
tion drugs, rate of conception was 35.93%. Th is 
diff erence is not statistically signifi cant. Hence, 
above mentioned study is contradicting with 
our results. Th is diff erence may be due to the 
reduced sample size of 128-patients, 64 in each 
group in the mentioned study.

Clomiphene citrate in combination with met-
formin showed a higher pregnancy rate than 
clomiphene citrate alone or metformin alone. 
Th e odds ratio for pregnancy when clomiphene 
citrate in combination with metformin is com-
pared to clomiphene citrate alone is 1.8 (1.35–
2.42) indicating that clomiphene citrate in com-
bination with metformin is a bett er treatment 
and off ers 1.8 times the chance of pregnancy 

Table 2: Comparison of both groups for effi  cacy

Group-A Group-B Total p-value

Effi  cacy Yes 98 (25.8%) 68 (17.9%) 166 (21.8%) 0.008

No 282 (74.2%) 312 (82.1%) 594 (78.2%)

Total 380 380 760

Chi square test was used to compare the effi  cacy in both groups and p value was 0.008.
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compared to the clomiphene citrate alone,19 fur-
ther strengthening our results.

In another  study by Airao BB et al,20 Th e ovula-
tory rate with the metformin and clomiphene ci-
trate combination was found to be signifi cantly 
higher when compared with clomiphene citrate 
given alone (P = 0.0016) in infertile PCOS 
subjects. Th e ovulatory rate was found to be 
increasing when clomiphene citrate of 150 mg 
was given in combination with metformin for 
three cycles. Th e pregnancy rate was high with 
the clomiphene citrate and metformin combi-
nation when compared with clomiphene citrate 
alone and even in clomiphene citrate-resistance 
PCOS. Hence, this combination should be initi-
ated early during treatment. 

Our study had average BMI of 32.33 in group-A 
while 33.58 in group-B which shows the preva-
lence of obesity in our population & that weight 
reduction in itself could be of benefi t in achiev-
ing pregnancy. It is logical to use monotherapy 
as fi rst line treatment with either metformin 
alone or clomiphene alone. In an English study 
by Morley et al,21 Metformin appears to have 
a limited role in improving reproductive out-
comes in women with PCOS, although there 
may be a benefi t to using metformin in specifi c 
patient groups, for example in obese women 
when combined with clomiphene citrate, those 
with clomiphene citrate resistance, and those 
who have been found to have either IGT or 
type-II diabetes. Th is also support our results 
that the combination of metformin and clomi-
phene citrate is more eff ective in achieving preg-
nancy than clomiphene citrate alone.

Conclusion:
Th ere was signifi cant diff erence between the 
metformin plus clomiphene and clomiphene 
alone in the treatment of primary infertility due 
to polycystic ovarian syndrome in obese women. 
Combination therapy is bett er than when using 
clomiphene alone. Th us combination therapy 
is recommended for primary infertility due to 
polycystic ovarian syndrome in obese women.
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