
e-ISSN: 0975-1556, p-ISSN:2820-2643 

Available online on www.ijpcr.com 
 

International Journal of Pharmaceutical and Clinical Research 2024; 16(10); 689-694 

Bulbul et al.                                                                               International Journal of Pharmaceutical and Clinical Research 

689 

Original Research Article 

Effect between Clomiphene Citrate plus Metformin and Clomiphene 
Citrate Alone on Induction of Ovulation in Women with Polycystic 

Ovarian Syndrome 
Bulbul1, Ruby Kumari2, Puja Mahaseth3 

1Senior Resident, Department of Obstetrics and Gynaecology, Darbhanga Medical College & Hospital, 
Laheriasarai, Bihar 

2Senior Resident, Department of Obstetrics and Gynaecology, Darbhanga Medical College & Hospital, 
Laheriasarai, Bihar 

3Associate Professor, Department of Obstetrics and Gynaecology, Darbhanga Medical College & 
Hospital, Laheriasarai, Bihar 

Received: 25-07-2024 / Revised: 23-08-2024 / Accepted: 26-09-2024 
Corresponding Author: Dr. Ruby Kumari 

Conflict of interest: Nil 
Abstract:  
Background: PCOS is a common metabolic and reproductive disorder that affects women and causes its symp-
toms and signs. It is estimated that 4% of women of reproductive age worldwide are affected; however, in popu-
lations with a higher risk, some estimates place the percentage closer to 10%. Aim of this study is to determine 
and compare the rates of ovulation, menstrual cycle regularization, and pregnancy in PCOS patients taking both 
clomiphene citrate and metformin in combination and clomiphene citrate alone. 
Methods: Between March 2023 and February 2024, 220 patients, 110 in each group, with primary subfertility 
and PCOS diagnoses who were between the ages of 18 and 40 were selected. The primary outcome, or the 
incidence of ovulation, was determined by folliculometry. Secondary outcomes that were compared between the 
two groups were the regularization of the menstrual cycle and the frequencies of pregnancy. 
Results: Overall ovulation was shown to be at its maximum during the third cycle of ovulation induction, 
occurring in each group at 48.8% and 41%, respectively. The primary outcome for group A was significantly 
higher (83.3%) when clomiphene citrate and metformin were administered jointly than when clomiphene citrate 
was administered alone (65.9%). The secondary results were significantly greater (89.6%) in the group that 
received metformin with CC. Pregnancy rates were higher in the first group (33.3%) than in the second (20.5%). 
Conclusion: Two groups were given varying quantities of clomiphene citrate in this study: one group had it in 
addition to metformin, while the other group received it just to induce ovulation. It was found that clomiphene 
citrate plus metformin was a better way to induce ovulation in women with PCOS than clomiphene citrate alone. 
Keywords: Metformin, Clomiphene citrate, Ovulation induction, PCOS. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 
Introduction 

Between 4% and 12% of women suffer with poly-
cystic ovarian syndrome (PCOS), the most preva-
lent endocrinological condition. [1] It has been 
shown to be the main cause of infertility in women. 
[2] Clinical characteristics of PCOS are irregular 
menstruation accompanied by anovulatory infertili-
ty and hyperandrogenism. [3] Over time, it became 
evident that the disease was quite diversified and 
had a wide range of clinical manifestations. Instead 
of being considered an illness, it is considered a 
syndrome. Approximately 69% of affected females 
had hirsutism, 74% had infertility, 40% were obese, 
slightly over 50% had amenorrhea, 29% had func-
tional bleeding, and 12% had cyclical menses, ac-
cording to data gathered from the literature on 
about 1,080 cases. Insulin and testosterone levels 

were discovered to be strongly correlated in PCOS. 
It was evident that IR is only a common feature of 
the sickness and has nothing to do with obesity. "A 
tissue, cell, or organism condition where a higher 
amount of insulin than usual is required to grab 
quantitatively regular response" and maintain the 
normal range of glucose levels is the conventional 
definition of insulin resistance. Between 50 and 70 
percent of women with PCOS have IR, which is 
essential to the pathophysiology of the condition. 
[4-5] because the ovary's circulating insulin levels 
rise when the body's insulin levels are above nor-
mal, it is thought that this causes redundant anovu-
lation and androgen production. [6] Insulin sensi-
tizing drugs show potential in the treatment of 
PCOS when administered to insulin-resistant pa-
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tients. By improving target tissue response to insu-
lin, these compounds reduce the need for compen-
satory hyperinsulinemia. [7] Additionally, they 
promote weight loss, which aids in the resumption 
of ovulatory cycles in overweight PCOS patients. 
Biguanides and thiazolidinediones are insulin-
sensitive medications that are currently on the mar-
ket. Among these, women with PCOS who use 
metformin have higher levels of sponataneous ovu-
lation, menstrual cyclicity, and ovulatory response 
to CC [8]. 
As a result, metformin, either alone or in combina-
tion with clomiphene citrate, is currently recom-
mended as the initial treatment for infertile women 
with PCOS [9]. 

This study intends to elucidate the role that 
combination therapy comprising metformin and 
clomiphene citrate plays in promoting ovulation in 
PCOS patients, as the optimal strategy for doing so 
is still unclear. The aim of this study is to compare 
the efficacy of clomiphene citrate alone against 
clomiphene citrate plus metformin in causing 
ovulation in PCOS individuals who are infertile or 
subfertile. The study premise is that, when 
combined with metformin, clomiphene citrate is 
more effective than clomiphene citrate alone at 
inducing ovulation in PCOS patients. 

Material and Methods 

From March 2023 to February 2024, a randomized 
double-blind clinical trial was carried out in the 
obstetrics and gynecology outpatient department at 
Darbhanga Medical College and Hospital in 
Laheriasarai, Bihar. Women between the ages of 18 

and 40 who had provided their consent and had 
been diagnosed with PCOS and primary subfertility 
due to anovulation were included in the study.  

PCOS patients not wanting pregnancy, Other 
detected factors of infertility of women like tubal 
factors, any known cases of endometriosis, 
anatomical defect in uterus, any tumour, etc., 
unexplained vaginal bleeding and AUB, known 
endocrinopathies like thyroid disorders and 
hyperprolactinemia, any associated known major 
medical comorbidities like heart disease and liver 
disease etc. and male factor of infertility ruled out 
by husband’s semen analysis were excluded from 
this study.  

Consecutive patients were taken as study 
population following the inclusion and exclusion 
criteria, and by this way 110 patients were placed 
in one group, other 110 patients in another group. 

Statistical data was expressed as number and 
percentage. Mean and standard deviation (SD) 
were calculated where required. Microsoft excel 
and GraphPad, Quickcals & MedCalc software had 
been used for statistical calculation. Continuous 
variables were compared with Student’s t-test, 
categorical variables with Chi-square test; and p 
value < 0.05 was considered as statistically 
significant. 

Results 

Two groups of 220 PCOS patients with primary 
subfertility were assigned at random. A total of 110 
patients from each group 96 from group A and 88 
from group B were analyzed for the study. 

 
Table 1: Distribution of cases 

Group No. of cases Percentage 
Clomiphene citrate + metformin 96 52.17% 
Clomiphene citrate only 88 47.82% 
Total 184 100.00% 
 
Women in Group A were given a single 50 mg 
tablet of clomiphene citrate and a 500 mg tablet of 
metformin twice a day to induce ovulation from 
day three to day seven of the menstrual cycle. 

Women in Group B were given the identical 
ovulation-induction protocol as those in Group A, 
which involved taking a 50 mg pill of clomiphene 
citrate alone. (Table 1) 

 
Table 2: Association of age of patients in two groups 

 Groups  
 Clomiphene citrate + met-

formin (n=48) 
Clomiphene citrate only 
(n=44) 

p-value (t-test) 

Age (in years) [Mean±SD] 25.23±4.01 26.57±4.62  
 
0.16 

 No. (%) N (%) 
17-24 30(31.3%) 26(29.5%) 
25-32 54(56.3%) 42(47.7%) 
33-38 12(12.5%) 20(22.7%) 
 
Analyzing the patients' age distribution revealed that the largest group of patients were between the ages of 25 
and 32, followed in decreasing order by those between the ages of 17 and 24 and 33 and 38 (Table 2). There was 
no statistically significant difference between the two groups. 
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Table 3: Association of menstrual history in two groups 
 Groups  
 Clomiphene citrate + met-

formin (n=48) 
Clomiphene citrate only 
(n=44) 

p-value (t-test) 

Menstrual history No. (%) N (%) 0.64 
Irregular 78(81.3%) 66(75.0%) 
Regular 18(18.8%) 22(25.0%) 
 
It was found that most of the participants in this study experienced irregular menstrual cycles. There was no 
statistically significant difference between the two groups' menstrual histories. (Table 3) 
 

Table 4: Association of BMI (normal/overweight/obese) in two groups 
 Groups  
 Clomiphene citrate + met-

formin (n=48) 
Clomiphene citrate only 
(n=44) 

p-value (t-test) 

BMI (Normal/ over-
weight/obese) [Mean±SD] 

28.66±3.89 28.0±4.18  
 
0.43  No. (%) N (%) 

Normal (18.5-24.9) 12(12.5%) 20(22.7%) 
Overweight (25-29.9) 40(41.7%) 36(40.9%) 
Obese (>30) 44(45.8%) 32(36.4%) 
 
Prior to having a normal BMI (12.5% in the first group, 22.7% in the second), the majority of patients were 
obviously obese (45.8% in the first group, 36.4% in the second), followed by overweight (41.7% in the first 
group, 40.9% in the second group). There was no statistically significant difference between the two groups. 
(Table 4) 
 

Table 5: Fasting sugar and OGTT in two groups 
 Groups  
 Clomiphene citrate + 

metformin (n=48) 
Clomiphene citrate only 
(n=44) 

p-value (t-test) 

FBS and OGTT No. (%) N (%) 0.02 
Deranged 34(35.4%) 54(61.4%) 
Normal 62(64.6%) 34(38.6%) 
 
Patients in both groups were given an oral glucose 
tolerance test using 75 grams of glucose. The 
second group (CC alone) had a substantially higher 
incidence of abnormal OGTT (61.4%) than the first 
group (35.4%). In Table 5, the P-value is less than 
0.05. The first group's mean LH:FSH ratio was 
2.79±0.65, whereas the second group was 
2.81±0.62. 

Regarding the LH: FSH ratio, there is no 
discernible statistically significant difference 
between the two groups. On Day 21 of the 
menstrual cycle, two groups underwent serum 
progesterone induction on the first cycle of 
ovulation. The first group's mean progesterone 
value was 4.22±4.99, while the second group's 
mean was 4.05±3.84. 

Regarding the assessment of serum progesterone in 
the two groups, there was no statistically significant 
difference. The mean progesterone values in the 
first and second groups during the third cycle of 
ovulation induction were 5.98±4.48 and 6.17±4.38, 
respectively. Regarding the assessment of serum 
progesterone in the two groups, there was no 

statistically significant difference. In the sixth cycle 
of ovulation induction, the mean progesterone 
values in the first group were 8.73±6.47, while in 
the second group they were 5.9±5.28. Between the 
two groups, there was no statistically significant 
difference in the assessment of serum progesterone. 

First group of patients received a combination of 
clomiphene citrate and metformin for ovulation 
induction, whereas second group received 
clomiphene citrate alone. During the first cycle of 
therapy, follicular monitoring was performed on 
both patient groups, and ovulation evidence was 
observed. Folliculometry showed that the first 
group of patients had more ovulation evidence 
(18.8%) than the second group (11.4%). In the first 
cycle of folliculometry, there is no statistically 
significant difference observed between the two 
groups regarding ovulation evidence. 

Folliculometry performed during the third cycle of 
ovulation induction revealed more ovulation 
evidence in the first group (48.8%) than in the 
second group (41%). Between the two groups, 
there was no statistically significant difference. In 
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the sixth cycle of ovulation induction, the first 
group of patients showed more evidence of 
ovulation by folliculometry (50%) than the second 
group (34.8%). Between the two groups, there is no 
statistically significant difference. 

After the recommended treatment was finished in 
both groups, an overall analysis was conducted to 
determine the frequency of ovulation. The results 
showed that the first group had a greater ovulation 
rate (83.3%) than the second group (65.9%). The 
first group ovulation induction was noticeably 
higher than the second group's. P-value is equal to 
0.0001. 

Menstrual cycle was regularized in patients treated 
with CC plus Metformin (89.6%), compared to 
patients treated with CC alone (38.6%). Menstrual 
cycle regularization was substantially higher in the 
first group. (P-value less than 0.05). 

Compared to the second group (20.5%), the first 
group pregnancy rate was slightly greater (33.3%). 
The pregnancy rates in the two groups did not 
differ statistically significantly. 

After the third treatment cycle, the majority of 
patients ovulated, and the first group overall 
ovulation rate was higher than the second group. 
The difference in ovulation rates between the two 
groups' treatment cycles did not reach statistical 
significance. 

Discussion 

The majority of the patients in this study were in 
the 25–32 age range. Of these, 47.7% were in 
group B and 56.3% were in group A. The relative 
means for each group were 26.57±4.62 and 
25.23±4.01. There was no statistically significant 
difference in the patients' ages between the two 
groups (P-value = 0.16). The Hardik Patel et al., 
[10] study's mean age distribution was 26.04±7.78, 
which was similar to what we found. The 
proportion of those over 31 was only 8.33%. 
Similar results were obtained by Legro et al. study 
[11], which showed a mean age distribution of 
27.9±4.  

Rural areas accounted for 64.6% and 65.9% of the 
patients in the first and second groups of this study, 
respectively. While comparable between the two 
groups, other characteristics such as menstruation 
history and socioeconomic level were not 
statistically significant. 

With mean values of 28.66±3.89 and 28±4.18, 
respectively, the majority of patients in our study 
had an obesity BMI of 48.5% in the first group and 
36.4% in the second. 12.5% and 22.7% of the 
previously indicated groups, respectively, had a 
BMI of less than 25 kg/m2. The study conducted by 
Hardik Patel et al. found that twenty patients 
(41.67%) had a body mass index (BMI) of less than 

25 kg/m2, whereas twenty-eight patients (58.33%) 
had a BMI of more than 25 kg/m2. [10] A study by 
Papa Dasari et al. [12] found that 37.5% of the 
patients had obesity, which is very similar to what 
we found. Moll et al. carried out some comparable 
research, but the Dunaif et al. [13] study found a 
higher incidence of obesity (55.87%) and (65%) in 
the relevant order of medication when compared to 
our study. 

Acne-like symptoms were seen in 18.8% of 
patients in Group A and 18.2% of patients in Group 
B in the current investigation. On average, 38.3% 
of patients in both groups had hirsutism, according 
to the Ferriman Gallway Scale [14]; however, the 
differences were not statistically significant. 

According to a study by Hardik Patel et al., 45.83% 
of patients had acne and 56.25% of patients had 
hirsutism. [10]. A research by Papa Dasari et al. 
[12] reported that 85% of subjects had hirsutism. 
These studies revealed a greater prevalence of 
hirsutism in PCOS patients than ours did. 

Although our study included a liver function test, 
lipid profile, and USG of the entire abdomen, there 
were no statistically significant changes between 
the two groups. 

We conducted an oral glucose tolerance test and 
assessed fasting blood sugar (mg/ml) as part of our 
investigation. On average, 48.4% of patients in 
both groups were found to be disturbed. 
Differences between the two groups were 
statistically significant in both OGTT and FBS (p-
value=0.02). 

The 21st day of the menstrual cycle, or the 
premenstrual period, is when serum progesterone 
was measured. >3ng/ml values signify ovulation. 
At the conclusion of the sixth cycle of ovulation 
induction, the mean serum progesterone in the first 
group (8.73 ± 6.47ng/mL) was found to be the 
highest in this study. The mean progesterone in the 
second group peaked at the conclusion of the third 
cycle of ovulation induction, at 6.17±4.38 ng/mL. 
Between the two groups, there was no discernible 
difference. Israel et al. [15] discovered that in 
patients exhibiting signs of ovulation, blood 
progesterone was (>=3ng/ml) during the 
premenstrual period. Similarly, Nadji et al. [16] 
found that secretory endometrium, which in turn 
signified ovulation, was consistently associated 
with plasma progesterone levels greater than or 
equivalent to 2 ng/ml. Ovulation was evident in our 
investigation as the mean blood progesterone level 
was greater than 3 ng/ml. Therefore, it is 
appropriate to regard serum progesterone as a 
significant biochemical predictor of ovulation. 

Folliclometry was also used in our investigation to 
look for signs of ovulation. The third treatment 
cycle was when maximum ovulation was shown to 
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have occurred; the first group had 48.8% and the 
second group 41% of the evidence of ovulation. 
However, the two groups' difference was found to 
be not statistically significant. The current study 
demonstrated that the first group total incidence of 
ovulation (83.3%) was substantially greater than 
the second group (65.9%), with a P-value of less 
than 0.001. In a research by Hardik Patel et al. [10], 
66.4% of patients who took metformin along with 
clomiphene citrate experienced ovulation, in 
contrast to 57.12% of patients who only received 
clomiphene citrate. In a research by Dasari et al., 
[12] the group receiving both metformin and 
clomiphene citrate had a significantly higher 
ovulation rate (72%) than the group receiving 
clomiphene citrate alone (29%). Similar findings 
were found in investigations conducted by 
Vandermolen et al. (2001), [17] Kocak et al. 
(2002), [18] Batukan et al., [19] and Sturrock et al. 
[20], respectively. There was significant increase in 
ovulation rate with combined medication with 
clomiphene citrate and metformin as compared to 
clomiphene citrate alone. Results of current study 
were almost resembling to these studies. 

In contrast, a research by Ng et al. (2001) [21] 
found that the group receiving metformin and 
clomiphene citrate (40%) had a lower ovulation 
rate (40%) than the control group receiving 
clomiphene citrate alone (70%). This outcome was 
inconsistent with our research. According to Moll 
et al. (2006) [23], there was no significant 
correlation seen between the addition of metformin 
to clomiphene citrate and an increased incidence of 
ovulation. 

According to the current study, patients' menstrual 
cycles were substantially more regularized in the 
group treated with metformin plus clomiphene 
citrate (89.6%) than in the group treated with 
clomiphene citrate alone (38.6%) (P value=0.03). A 
study on the impact of metformin on irregular 
menstruation by Bhavana V. Sontakke et al. [22] 
produced results similar to this one. Given that 
95% of the patients had regular cycles documented, 
it was discovered that metformin enabled the 
majority of patients to resume their menses. 

The first group had a greater pregnancy rate 
(33.3%) than the second (20.5%), although the 
difference was not statistically significant (P-
value=0.25). In his research, Hardik Patel et al. 
[10] found that patients who took metformin and 
clomiphene citrate together were able to conceive 
in 25.91% of cases, while those who used 
clomiphene citrate alone were only able to 
conceive in 23.8% of cases. In contrast to 
clomiphene citrate alone, patients who received 
combination treatment of clomiphene citrate and 
metformin had greater pregnancy rates (24%) 
according to a research by Dasari et al. [12] 
Pregnancy rates were greater (35%) in the group 

receiving combination treatment, according to 
Costello's review24. The pregnancy rates in these 
trials and our own were found to be comparable. 
Research by Vandermolen et al. [17] and Batukan 
et al. [19] showed that groups receiving 
combination therapy for ovulation induction had 
considerably greater pregnancy rates. In his 
research, Moll et al. (2006) [23] found no 
discernible variation in the pregnancy rates 
between the two study groups mentioned above.  

In both groups, the average ovulation period lasted 
three months. When comparing the first cycle and 
sixth cycle of ovulations in the current study, the 
ovulation rates were higher in groups A and B, at 
50% and 55.2%, respectively. 

Similar findings were also noted in studies 
conducted by Dasari et al. [12] and Batukan et al. 
[19]. According to Dasari et al. study [12], the 
group who received combined medicine, such as 
metformin and clomiphene citrate, had an average 
ovulation length of 3.5 months. According to 
Batukan et al. [19], the group treated with 
metformin and clomiphene citrate saw an average 
ovulation period of 4 months. 

Conclusion 

Primary subfertility, which is mostly caused by 
anovulation or oligo ovulation, is one of the main 
consequences of PCOS. Two groups were given 
varying dosages of clomiphene citrate in the 
current study: one group received it in conjunction 
to metformin, while the other group received it just 
to induce ovulation. 

The combination of clomiphene citrate and 
metformin was found to be more effective in 
inducing ovulation than clomiphene citrate alone.  
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