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ABSTRACT 
Objective: To compare the efficacy of clomiphene citrate and clomiphene citrate with metformin in anovulatory infertility with 
PCOS (polycystic ovarian syndrome (PCOS). 
Study Design: Randomized controlled trial. 
Place and Duration of Study: This research took place in the Department of Gynecology and Obstetrics at the combined 
military hospital Bahawalpur. The study was carried out over a six-month period, starting on 1st November 2022 and concluding 
on 30 April 2023 
Materials and Methods: The study comprised 176 married women aged between 18 and 40 years who had been experiencing 
anovulatory infertility and PCOS for more than 6 months. In group A, for a period of three menstrual cycles, patients received 
500 mg of metformin three times a day consistently and 100 mg of clomiphene citrate daily from the fifth to the ninth day of their 
menstrual cycle. In contrast, patients in group B were given 100 mg of clomiphene citrate daily from the fifth to the ninth day of 
their menstrual cycle for up to three months. We recorded and analyzed the treatment efficacy for all participants in both groups. 
Results: In this study, the metformin and clomiphene combination showed a 71.59% ovulation rate compared to clomiphene 
alone (39.77 %). The pregnancy rate was 31.82% with clomiphene citrate (CC) and 64.77% with a combination (clomiphene 
citrate and metformin). Efficacy in the study was observed in 57 (64.77%) patients treated with metformin and CC. group and 28 
(31.82%) patients in the clomiphene citrate alone group (p = 0.002). 
Conclusion: The findings from this study suggest that the combination of clomiphene citrate and metformin demonstrated 
superior efficacy compared to the use of clomiphene citrate alone in treating anovulatory infertility associated with polycystic 
ovary syndrome. 
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INTRODUCTION 
PCOS is a prevalent endocrine/metabolic disorder in women with a 
disputed definition. defined ovulatory dysfunction consisting of 
symptoms ranging from clinical or biochemical hyperandrogenism, 
amenorrhea, and oligomenorrhea. causes hirsutism, acne, 
alopecia, and oligomenorrhea.¹ Patients with polycystic ovary 
syndrome exhibit high levels of androgen secretion, leading to 
overproduction of estrogen precursors within the granulosa cells. 
Owing to hyperinsulinemia, luteinizing hormone receptors in 
granulosa cells become active earlier, stimulating aromatase 
production. As a result, when estrogen production is increased, 
luteinizing hormone (LH) has positive feedback effects and follicle-
stimulating hormone (FSH) has a negative feedback effect, which 
ultimately disrupts folliculogenesis.² Chronic anovulation and 
subsequent infertility result from hyperandrogenism and insulin 
resistance.³  
 Approximately 6.5% to 8.0% of women of reproductive age 
are affected by PCOS, which translates to around in USA about 5 
million and globally around 105 million women.4  
 Ovulatory dysfunction, which is responsible for 40% of all 
cases of female infertility, is often attributable to a common 
disorder known as Polycystic Ovary Syndrome (PCOS).5 PCOS is 
a common endocrine disorder, principally marked by anovulation, 
irregular menstrual cycles, hyperandrogenism, and the existence 
of polycystic ovaries. Typically, the diagnosis of PCOS is made 
based on the identification of polycystic ovaries. It's estimated that 
this condition could affect as many as 15-20% of women.6 For 
women with PCOS who are looking to get pregnant, promoting 
ovulation is generally viewed as the first line of treatment.7 
 Chronic anovulation and ovarian hyperandrogenism are 
strongly associated with PCOS and hyperinsulinemia. On the 
contrary, fertility outcomes can be improved and there can be a 
reduction in androgen and insulin levels in women with PCOS who 
go for a weight reduction.8  
 Clomiphene citrate (CC) is typically employed as the initial 
treatment for inducing ovulation in patients diagnosed with PCOS, 
but it often results in a high rate of unsuccessful attempts. 

Extended usage of CC beyond six cycles could elevate the risk of 
ovarian cancer among these patients. Metformin is known to 
enhance insulin resistance in women diagnosed with PCOS, 
subsequently boosting the frequency of ovulation and the 
likelihood of pregnancy.10 
 Since PCOS is a prevalent cause of anovulatory infertility 
and the treatment options, there is still no clear consensus, and the 
purpose of this study was to verify and compare the effectiveness 
of clomiphene citrate standalone versus combination therapy with 
clomiphene citrate in + metformin for anovulatory infertility in 
individuals with PCOS in our local population. Currently, 
clomiphene citrate is commonly used as a standalone treatment in 
our medical centers. This study aimed to provide local data on the 
use of combined (CC)clomiphene citrate and metformin in patients 
with PCOS. If this combination proves to be more effective, it may 
encourage clinicians to adopt it as a routine treatment for infertility 
in patients with PCOS, leading to improved pregnancy rates and 
enhanced psychosocial well-being. 
 

MATERIAL AND METHODS 
The Department of Obstetrics & Gynecology at Combined military 
Hospital in Bahawalpur conducted a randomized controlled trial 
from 1st November 2022 to 30 April 2023. 
 A total of 176 married females along with anovulatory 
infertility and polycystic ovarian syndrome aged < ˃6 month of 
duration and having age 18-40 years were selected.   
 Patients with hyperprolactinemia, defined as prolactin levels 
greater than 500Miu/l, and hypothyroidism, defined as TSH levels 
greater than 5.2 mIU/l and FT3 ˂1.5pg/ml, FT4˂0.8pg/ml, T3˂70 
ng/dl, T4 ˂5.2 μg/dl), history of CKD(chronic kidney disease) 
(s/creatinine mg/dl), previous genital surgery, unwillingness to be 
included in the study, and lost to follow-up were excluded.   
 Written and informed consent was taken (written each 
informed). Two groups were randomly assigned to groups A and B.  
 In Group A, participants were administered a consistent dose 
of metformin, specifically 500 mg three times a day starting from 
the first cycle and continuing for three months. In addition, they 
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received 100 mg of clomiphene citrate daily from the 5th to the 9th 
day of their menstrual cycle. On the other hand, participants in 
Group B were given 100 mg of clomiphene citrate daily from the 
5th to the 9th day of their menstrual cycle, and this regimen was 
followed for up to three menstrual cycles. The effectiveness of the 
treatments was evaluated for all the participants in both groups, 
following the set operational definition, and all results were 
recorded. Other details like age, Body Mass Index (BMI), duration 
of PCOS, Diabetes Mellitus (DM), and smoking habits were also 
documented using a standardized form.  
 All data were processed and examined using the SPSS 
software, version 20.0. Factors such as age, length of marriage, 
duration of PCOS, height, weight, and BMI are expressed as 
averages along with their standard deviations. Other variables like 
the presence of diabetes mellitus (yes/no), smoking habits 
(yes/no), occurrence of ovulation (yes/no), pregnancy rate 
(yes/no), and treatment efficacy (yes/no) are expressed in terms of 
frequencies and percentages. The chi-square test was utilized to 
compare efficacy between the groups, and any p-value less than 
0.05 was deemed to denote statistical significance. 
 

RESULTS 
The participants' ages in this study ranged from 16 to 40 years, 
with an average age of 29.82 ± 4.64 years. The average age for 
women in Group A was 29.78 ± 4.78 years, while in Group B it was 
29.84 ± 4.21 years. The average duration of PCOS was noted to 
be 10.31 ± 2.57 months. The average period from marriage was 
4.23 ± 1.42 years. The average height was 154.43 ±9.29 cm, and 
the average weight was 82.33 ± 6.87 kg, with a mean BMI of 29.75 
± 2.65 Kg/m².  
 The purpose of this study was to compare the effectiveness 
of clomiphene citrate (Group A) and a combination of clomiphene 
citrate and metformin (Group B) in treating anovulatory infertility 
among patients diagnosed with polycystic ovarian syndrome 
(PCOS). Each group consisted of 88 participants. 
 Table 1 displays the remarkable difference in effectiveness 
between the two groups. In Group A, a successful outcome was 
observed in 57 out of 88 patients (64.77%), while only 28 out of 88 
patients (31.82%) in Group B displayed a similar outcome. This 
result was statistically significant with a p-value of 0.0001, 
suggesting that clomiphene citrate alone had a greater effect than 
the combined use of clomiphene citrate and metformin in these 
patients. 
 The effectiveness was further stratified by various factors, 
including age (Table 2), duration of PCOS (Table 3), length of 
marriage (Table 4), and BMI (Table 5). Across all stratifications, 
clomiphene citrate (Group A) consistently showed superior 
effectiveness compared to the combination therapy (Group B). 
 Specifically, as per Table 2, clomiphene citrate (Group A) 
was significantly more effective for both age groups 16-30 and 31-
40 years compared to the combination therapy (Group B), with 
respective p-values of 0.009 and 0.0001. 
 Table 3 shows effectiveness stratified based on PCOS 
duration. For both time ranges (7-9 years, >9 years), clomiphene 
citrate (Group A) proved to be more effective, yielding p-values of 
0.0001 and 0.007, respectively. 
 As per Table 4, the data is stratified based on the length of 
marriage. For both periods (<5 and >5 years), Group A was found 
to be significantly more effective than Group B, with respective p-
values of 0.002 and 0.001. 
 Lastly, Table 5 illustrates effectiveness stratified based on 
BMI. Again, in both categories (BMI<27 kg/m², BMI>27 kg/m²), 
clomiphene citrate (Group A) was significantly more effective than 
combination therapy (Group B), with p-values of 0.002 and 0.001, 
respectively. 
 In conclusion, our study suggests that clomiphene citrate 
alone (Group A) has a considerably greater effectiveness than 
when it is combined with metformin (Group B) in treating 
anovulatory infertility in patients with PCOS. This result holds true 

irrespective of factors such as age, duration of PCOS, length of 
marriage, and BMI. 
 
Table-1: Distribution of patients according to efficacy between both Groups 

 
Group A(n=88) Group B (n=88) 

No. % No % 

Efficacy 
Yes 57 64.77 28 31.82 

No 31 35.23 60 68.18 

P-value=0.0001 

 
Table-2: Stratification of efficacy with respect to age group. 

Age of Patients  
(Years) 

Group A(n=88) Group B (n=88} 

p-value Efficacy Efficacy 

Yes No Yes No 

16-30 30 18 15 28 0.009 

31-40 27 13 13 32 0.0001 

 
Table-3: Stratification of efficacy with respect to PCOS duration. 

Duration of PCOS 
(Years) 

Group A(n=88) Group B (n=88) 

p-value Efficacy Efficacy 

Yes No Yes No 

7-9 28 14 11 29 0.0001 

˃9 29 17 17 31 0.007 

 
Table-4: Stratification of efficacy with respect to duration of marriage. 

Durations of 
Marriage 
(Years) 

Group A(n=88) Group B (n=88) 

p-value Efficacy Efficacy 

Yes No Yes No 

˂5 40 26 23 45 0.002 

˃5 17 05 05 15 0.001 

 
Table-5: Stratification of efficacy with respect to BMI. 

BMI (kg/m²) 

Group A(n=88) Group B (n=88) 

p-value Efficacy Efficacy 

Yes No Yes No 

˂27 14 06 05 17 0.002 

˃27 43 25 23 43 0.001 

 
 In our discussion, we evaluated the efficacy of clomiphene 
citrate as a standalone treatment in comparison to a combined 
regimen of clomiphene citrate and metformin for the management 
of anovulatory infertility in patients diagnosed with PCOS. It was 
observed that the group who were administered both metformin 
and clomiphene displayed a higher rate of ovulation (71.59%) and 
a higher incidence of pregnancy (64.77%). These figures were 
significantly greater than those seen in the group that received only 
clomiphene, where the ovulation rate stood at 39.77%, and the 
pregnancy rate was 31.82%. This observed difference between the 
two groups was statistically significant, with a p-value of 0.002. 
 In a Jordanian study comparing (CC)clomiphene citrate-
resistant women with PCOS to placebo-CC controls, it was 
discovered that metformin and clomiphene citrate (CC) increased 
ovulation (68.6% vs. 25%, p = 0.05) and pregnancy rates (56.3% 
vs. 16.6%, p 0.005). However, ovarian hyperstimulation was also 
observed in the latter group. Similarly, a controlled experiment 
conducted in India revealed that the combination of metformin and 
CC increased pregnancy rates (24% versus 8% with CC alone) 
and ovulation rates (p=0.0016) without increasing the risk of 
hyperstimulation. In contrast, 24% had nausea and vomiting and 
80% reported appetite reduction. This combo medication should be 
started as soon as possible, according to the study's findings.11 
 Vandermolen et al. conducted a randomized, placebo-
controlled, double-blind study to determine whether metformin, 
when used in conjunction with CC, can boost ovulation and 
pregnancy rates (PCOS diagnosed women) there was drug 
resistant on with PCOS. The metformin plus CC group had higher 
rates of conception (55% vs. 7) and ovulation (75% vs. 27%) than 
the control group.¹2  Zain et al. investigated the effectiveness of 
metformin, CC, and metformin with CC in patients with PCOS. 
They discovered that the metformin + CC group had the highest 
success rates for both conception (21.1%) and ovulation (68.7%). 
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The authors concluded that CC should be the first-line treatment 
for these patients.¹³ 
 In contrast to Zain et al. ’s study, Neveu et al. observed 
comparable ovulation and conception rates in patients treated with 
standalone metformin therapy or with (CC) clomiphene citrate 
+metformin. They recommend metformin since it is safe and 
efficient regardless of weight or insulin levels for PCOS patients 
ovulation induction.14 
 For females diagnosed with PCOS who do not respond to 
clomiphene citrate, the inclusion of metformin in their therapeutic 
regimen has demonstrated positive outcomes in terms of 
enhancing ovulation, achieving pregnancy, and resulting in live 
births. The combination of clomiphene citrate and metformin has 
been found to bolster the rates of ovulation and pregnancy among 
PCOS patients who have obesity. However, it's notable that this 
combination therapy does not appear to significantly influence the 
rate of live births.15-16 According to the guidelines for managing 
infertility in PCOS, it is suggested that the combined treatment of 
metformin and clomiphene citrate should be considered for women 
diagnosed with PCOS who are either resistant to clomiphene 
citrate and/or are obese. This combination therapy has been 
recommended for the improvement of patient outcomes.17-19 
 The research by Abu Hashim and colleagues indicated that 
women with PCOS who are resistant to Clomiphene citrate and 
subsequently administered a combination of metformin and 
clomiphene citrate have a reduced probability of ovulation and 
pregnancy compared to those treated with gonadotrophins alone. 
This was represented by an odds ratio of 0.25 (95% CI, 0.15—
0.41; across 3 RCTs with 323 women) and an odds ratio of 0.33 
(95% CI, 0.13-0.85; across 2 RCTs with 170 women).20 A 
randomized controlled experiment was conducted on 42 women 
with PCOS at a hospital in Saudi Arabia. Half of the women 
received CC plus metformin, whereas the other half received CC 
alone. The rates of regular cycles (71.4%), ovulation success 
(76.2%), and pregnancy (66.6%) were all higher in the metformin-
treated patients than in the only (CC) clomiphene citrate-treated 
patients (38.1%). Throughout research, participants in both groups 
were given escalating doses of CC.21 
 

CONCLUSION 
This study concluded that the effectiveness of combined 
clomiphene citrate and metformin therapy is higher than that of 
clomiphene citrate standalone therapy in anovulatory infertility with 
polycystic ovarian syndrome. Therefore, we recommend that first-
line combined therapy of (clomiphene citrate and metformin) 
should be used as first-line therapy for infertility in 
(PCOS)polycystic ovarian syndrome that leads to a surge in the 
rates of pregnancy in these specific patients, thus improving the 
psychological and social life of the patients in care.  
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