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ABSTRACT

Ovulation induction with clomiphene citrate is a hormonal
therapy for infertile women with impaired ovarian function
caused by dysregulation of the hypothalamus and pituitary,
affecting egg development and ovulation. Several factors,
such as obesity, influence the success rate of treatment
with clomiphene citrate. According to the Asia-Pacific
classification, obesity was classified into two categories,
obesity type I (25-29,9 kg/m?) and obesity type II (>30 kg/
m?). The success rate of ovulation induction with clomiphene
citrate in obese infertile women at Graha Amerta Fertility
Clinic in Dr. Soetomo General Hospital on July 2019 —
July 2020 was about 22.8%. The research aimed to analyze
the correlation between obesity with successful ovulation
induction with clomiphene citrate. This research method
was observational analytic research with a cross-sectional
approach. The data were collected from medical records
of infertile obese women who undergo ovulation induction
with clomiphene citrate. According to inclusion criteria, the
number of samples is 79 cycles of infertile obese women
who undergo ovulation induction with clomiphene citrate.
Data analysis using Chi-square test. The result showed that
successful ovulation induction in obese type I was 17.7%
and in obese type II was 5.1%. There was a correlation
between obesity with successful ovulation induction with
clomiphene citrate (p=0.009). In conclusion, there was
a correlation between obesity with successful ovulation
induction.
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INTRODUCTION

World Health Organization (WHO) describes
infertility as the failure to achieve a pregnancy
after one year (or more) of regular unprotected
sexual intercourse. In Indonesia, infertility
affects 10-15% of couples of reproductive age
(Harzif et al., 2019). Etiologies of Infertility
caused by ovulatory dysfunction (21-25%),
tubal factors (14-20%), male factors (30%),
and pelvic or uterine abnormalities (10-13%).
Ovulation induction is commonly used to treat
infertility, specifically anovulation (Lindsay
& Vitrikas, 2015). Ovulation induction uses
a variety of hormone-based medications. The
first-line treatment of patients with anovulation
is clomiphene citrate (CC). It is inexpensive,
user-friendly because orally administered and
doesn’t require much monitoring.

Ovulation induction with clomiphene citrate
is a hormonal therapy for infertile women
with impaired ovarian function caused by
dysregulation of the hypothalamus and
pituitary, which stimulates egg development
and ovulation (Speroff & Fritz, 2012). CC
is a selective estrogen receptor modulator
(SERM) that has been first line treatment for
patient with oligomenorrhea or anovulation
more than 40 years. CC mechanism is
competing for endogenous estrogen receptors
in the hypothalamus and pituitary, reducing
negative feedback signaling of natural
estrogen. CC binds the hypothalamus longer
than natural estrogen, thus making block of
the replenishment estrogen receptors. This
effect makes the body believe that estrogen
level is low, which triggers activation
of neuroendocrine to increase release of
gonadotropin FSH secretion (Mesiano &
Jones, 2017).

CC dosage varies with body weight.
Nevertheless, there is no reliable way to
predict what dosage will be required in
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individual women accurately. There are several
different management protocols and techniques
for CC to allow flexibility and customization
of treatment for each patient and provider
(Lindheim et al., 2018).

The medications start with a dose 50 mg for 5
days, beginning on day 2-5 of the menstrual
cycle or a progestogen-induced menstrual bleed.
If ovulation has not occurred, CC dose may be
increased up to the maximum dose reached
150 mg or ovulation has occurred (Brown J &
Hughes, 2009). Ovulation is expected to occur
between day 5-10 after the last CC dose. The
success rate of ovulation induction with CC
was almost 70-80% of patients, and 40-50%
will conceive after six cycles (Balen, 2013).
Possibility response decrease is influenced
by several factors, such as obesity (Speroff &
Fritz, 2012).

Obesity is a common problem among women
of reproductive age and is defined as abnormal
excessive fat accumulation that negatively
affects health (WHO, 2020). According to
the Asia-Pacific classification, obesity was
classified into two categories, obesity type I
(25-29,9 kg/m?) and obesity type I (>30 kg/
m?) (Nishida et al., 2004). In obesity, some
mechanisms can affect ovulation induction,
including increased peripheral aromatization to
estrogen, hyperinsulinemia, insulin resistance
and hyperleptinemia (Speroff & Fritz, 2012;
Oliveira & Lemos, 2010). Obesity also increases
the volume distribution of drugs, increasing
the total amount of drugs required for the
equivalent action at the target organ (Akpinar et
al., 2016). All of these factors related to obesity
can negatively impact ovulation induction.

In Indonesia, research rarely discusses
clomiphene citrate, mainly when it is associated
with obesity. This study aims to analyze the
relationship between obesity and successful
ovulation induction with clomiphene citrate.
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METHODS

This research method is observational analytic
with a cross-sectional approach and total
sampling technique. The independent variable
is obesity, and the dependent variable is
successful ovulation induction. This study
enrolled 31 obese infertile women with 79
cycles of ovulation induction with CC at Graha
Amerta Fertility Clinic in Dr. Soetomo General
Hospital from July 2019 — July 2020. The
samples in this study were selected according
to inclusion criteria. The inclusion criteria of
this study were:

1. Obese infertile women who undergo
ovulation induction with clomiphene
citrate for timed intercourse or intrauterine
insemination program

2. The medical record that has ovulation data
for each cycle of ovulation induction

Body mass index (BMI) was measured with
weight in kilograms divided by the square
of height in meters. This study used BMI
according to the Asia-Pacific classification
because there is evidence that the association
between BMI, percentage, and body fat
distribution differs between populations. In
some Asian populations, a specific BMI reflects
a higher rate of body fat than in the white or
European population. Obesity was classified
into two categories, namely, obesity type I (25-
29,9 kg/m?) and obesity type II (>30 kg/m?)
(Nishida et al., 2004).

CC induction protocol started with a dose 50
mg (which was increased to 100 and 150 mg
in subsequent cycles in case of absence of
ovulation) from day 2-5 of menstrual cycles.
Once ovulation has occurred, there should be
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no increasing CC dose. It started from 31 cycles
with 50 mg dose, 4 cycles were success. Dose
increased to 100 mg for the remaining 27 cycles,
and 6 cycles were success. The remaining 21
cycles who did not respond used doses up to
150 mg, and 8 cycles were successful.

Response to ovulation induction with CC were
assessed by ovulation. Ovulation was verified
by ultrasonography of preovulation follicle size
on day 11 up to day 14 cycles greater than 18
mm or the presence of pregnancy. The data were
collected and coded then entered into SPSS
version 25.0 for windows. Data were analyzed
using Chi-square test. The Health Research
Ethics Committee section of Dr. Soetomo
General Hospital has approved and certified
this research with ethical letter number 0036/
LOE/301.4.2/11/2021.

RESULT

Table 1 shows the characteristics of the study
population. This study enrolled 31 obese
infertile women with a total of 79 cycles.
The age of study population <35 years were
20 (64.5%) and >35 years 11 (35.5%). Of
31 patients reported experiencing primary
infertility were 28 (90.3%) and secondary
infertility 3 (9.7%). The number of cycles
from infertile obese women who successfully
ovulation induction with CC were 18 cycles
(22.8%), 14 cycles (17.7%) was obesity type |
and 4 (5.1%) were obesity type 11.

Table 2 shows the relationship between type
obesity and successful ovulation induction
using the Chi-square test. There was a
significant relationship between obesity and
successful ovulation induction p = 0.009.
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Table 1. Characteristics of Study Population

Variable N Y%

Age (years)

1. <35 20/31 64.5

2. >35 11/31 35.5
Type of Infertility

1. Primary infertility 28/31 90.3

2. Secondary Infertility 3/31 9.7
Obesity

1. Obesity Type I 40/79 30.6

2. Obesity Type II 39/79 49.4
Successful Ovulation Induction

1. Responders 18/79 22.8

2. Non-Responders 61/79 77.2

Table 2. Chi-square test between Obesity and Successful Ovulation Induction

Successful ovulation
induction
Total P value
Responders Non-
P Responders
N % N % N %
Obesity Type 1 14 17.7 26 32.9 40 50.6
Obesi 0.009
I Obesity Type I 4 5.0 35 443 39 494
Total 18 22.8 61 77.2 79 100
DISCUSSION

A total of 79 cycles from 31 obese infertile
women medical records have been verified
as inclusion data from this study. This study
found that most responders are the cycles from
obesity type I (BMI =25-29,9 kg/m?). These
results are consistent with research conducted
by Ellakwa et al., (2016). This study explains
that women with higher BMI (>30 kg/m?)
were less likely to respond to clomiphene
citrate. Another study by Aboul et al. (2004).
also showed that BMI was significantly higher
in CC non-responders patients. These findings
indicate that increasing BMI also increases the
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risk of failure of ovulation induction with CC.

This study demonstrates a significant
correlation between obesity and successful
ovulation induction with CC (p = 0.009), which
is supported by previous reports from Aboul et
al., (2004), who found a correlation between
obesity and successful ovulation induction with
CC (p=<0.001) and information from Ellakwa
et al., (2016).with (p = 0.001).

There is evidence that obesity affects ovulation
induction. Obese women tend to respond poorly
to ovulation induction with CC (Imani et al.,
1999).This impact occurred because obesity
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is a predisposing factor of several hormonal
changes that play important roles in ovulation,
including increased peripheral aromatization to
estrogen, hyperinsulinemia, insulin resistance,
and hyperleptinemia.

Increased peripheral aromatization to estrogen
occurred due to increase the ability of adipose
tissue to accumulate sex hormones within
adipocytes and interconvert androgens to
estrogen through local enzymatic reactions,
resulting in elevated estrogen concentrations,
which causes negative feedback in the
hypothalamus and pituitary, resulting in
decreased FSH and anovulation (Oliveira &
Lemos, 2010; Rosenfield & Ehrmann, 2016)).
Hyperinsulinemia may happen in obese women
because increased of body fat changes the
sensitivity and pattern secretion of insulin.
High levels of insulin can decrease levels of
hepatic sex hormone-binding globulin (SHBG)
production, resulting in increased levels of free
estrogen and testosterone (Speroff & Fritz,
2012). Hyperinsulinemia is also associated
with hyperandrogenemia; high insulin levels
stimulate androgen synthesis in theca cells,
resulting in high local androgen production,
which may inhibit ovulation by premature
follicular atresia (Nelson & Fleming, 2007).
Leptin concentrations are also associated with
the amount of adipose tissue so that higher leptin
concentrations can be found in obese women.
Increased leptin concentrations disrupted
follicular development and oocyte maturation
(Moschos et al., 2002).

A Study from University of Alexandria,
Egypt, showed that women with obesity,
hyperandrogenemia, hyperinsulinemia, and
high leptin concentrations tend to respond
poorly to ovulation induction with CC (Aboul
et al., 2004). Obesity also increases the volume
distribution of drugs, which increases the total
amount of drugs required for the equivalent
action at the target organ (Akpinar et al., 2016).
Consequently, a higher dose of CC would be
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required in obese patients compared to non-
obese. All of these factors related to obesity
can negatively impact ovulation induction with
CC.

These study findings have a different result
from the Uniformed Services University of
Health Sciences, United States, suggesting
that CC responders were more obese than non-
responders. This occurred because body mass
index may not be the most accurate predictor
of ovulatory response to CC. This study
suggests that the relevant predictor’s response
was elevated fasting insulin levels in patients
who failed to CC (Armstrong et al., 1996).
Imani et al., (2000) have designed a nomogram
to predict ovulation induction based on patient
characteristics. These characteristics contain
BMI calculations; calculating BMI is expected
to enhance the effectiveness of treatment and
cost. Also, BMI can estimate the weight loss
needed to improve the responses of ovulation
induction. Another study by (2011) revealed
that BMI is a predictor of response to ovulation
induction agents. Lifestyle modifications and
weight loss should always be offered to patients
with obesity. Weight loss of 5-10% can cause
spontaneous ovulation or increase the response
of ovulation induction with CC (Legro et al.,
2015).

There are several limitations to this study.
First, we evaluated BMI based on the medical
record. Therefore our sample size depends on
the completeness of data written on the medical
record. Second, we could not demonstrate
the association between obesity and several
hormonal changes that may affect ovulation
induction. The only parameter in this study was
BMI. Therefore, future research might need
other parameters such as insulin resistance,
androgen, and serum leptin to demonstrate this
relation. Also, this study has a potential bias
caused by the fact that each patient could have
more than one cycle with a different dose in
every treatment. But, with multiple checks of
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the data, we believed we could prevent bias.
However, this study is retrospective; a further
prospective study is necessary to confirm our
result.

CONCLUSION

There was a correlation between obesity
and successful ovulation induction with
clomiphene citrate. Since obesity may affect
ovulation induction, evaluating body mass
index parameters is very relevant for infertile
women who undergo ovulation induction.
Our study suggests that losing weight before
starting ovulation induction would improve
their reproductive outcomes.
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