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ABSTRACT
Medications that reduce insulin levels, along with increasing
insulin sensitivity, have created great hope for the treatment of polycystic ovary syndrome.
The aim of this study is to compare the effectiveness of metformin and inofolic in inducing
ovulation in patients with resistant polycystic ovary syndrome (PCOS).
This randomized clinical trial study included 40 PCOS patients
referring to an infertility clinic. Patients were randomly divided into two groups: metformin
(who received 1 tablet of 500 mg twice a day) and inofolic (who received 1 sachet twice a
day, half an hour before breakfast and half an hour before dinner). Treatment continued
for 3 months. During the treatment period, both groups underwent ovulation stimulation
(by receiving clomiphene citrate tablet 100 mg daily or letrozole tablet 5 mg daily continued
for 5 days) as well as injectable gonadotropin.
The presence of at least one mature follicle in both groups was completely similar,
and the number of mature follicles in both groups had a relatively similar pattern (P = 0.26).
The pregnancy rate in the group receiving inofolic and metformin was 25% and 15%,
respectively.
The findings of the present study showed that the effectiveness of inositol in
Received: 06 Jan 2023 terms of improving ovarian function and the occurrence of pregnancy in PCOS patients is
Accepted: 06 Jun 2023 similar to that of metformin.
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Introduction

pproximately 10-15% of women of reproductive
age are afflicted with polycystic ovarian syndrome
(PCOS), typified by enlarged ovaries bearing
multiple small cysts. Clinical manifestations of
PCOS encompass menstrual irregularities, subfertility,
alopecia, acne, and obesity. Diagnosis of PCOS relies on
clinical assessment and ultrasonographic findings, as no
singular diagnostic biomarker exists. Hormonal evaluations,
including prolactin, TSH, and FSH, form part of the
recommended diagnostic workup. While a cure for PCOS
remains elusive, treatment is symptomatic and includes
lifestyle modification, pharmacotherapy (e.g., metformin,
clomiphene, and contraceptives), assisted reproductive
technologies, and in certain cases, surgical interventions.

According to recent studies, hyperinsulinemia may
contribute to central obesity and androgen overproduction,
influencing the pathogenesis of PCOS even in women
without obesity. Metformin and other insulin sensitizers
have been effective in reducing insulin and androgen levels,
offering therapeutic potential for PCOS by inhibiting hepatic
gluconeogenesis. On a molecular level, inositol
phosphoglycan derivatives, particularly Myo-inositol, have
shown promise in clinical trials for enhancing insulin
sensitivity and mitigating insulin resistance, suggesting their
wider physiological benefits.

Some scattering reports have shown the beneficial
effects of inositol-containing supplements on ovulation and
insulin resistance in women with PCOS. They have also
indicated the role of Inositol in improving ovarian function.
The current study aimed to compare the effectiveness of
metformin and inofolic (inositol) in inducing ovulation in
treatment-resistant PCOS patients.

Methods

This study was a randomized clinical trial involving 40
patients with PCOS (diagnosed based on the Rotterdam
criteria) who presented to an infertility clinic. Eligible
participants ~ exhibited  oligomenorrhea,  amenorrhea,
ultrasound  evidence of  polycystic  ovaries, and
hypergonadism, and were non-responsive to ovulation
induction therapy. Patients who opted out or discontinued
treatment were excluded. Ethical approval was obtained from
the Ethics Committee of Ahvaz Jundishapur University of
Medical Sciences, Ahvaz, Iran. All procedures were fully
explained to the participants who provided informed consent.

Patients were randomly assigned into two groups (n=20
each) of metformin (receiving 1 tablet of 500 mg twice daily)
and inofolic (receiving 1 sachet twice a day, half an hour
before breakfast and half an hour before dinner). Treatment
continued for 4 months. During the course of treatment, both
groups received ovulation stimulation (5 days of clomiphene
citrate tablet 100 mg daily or letrozole tablet 5 mg daily) and
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gonadotrophin injection.

Patient follow-up was conducted via transvaginal
ultrasonography to evaluate ovarian follicular growth. Prior
to study initiation, demographic data and anthropometric
measurements, including weight and body mass index
(BMI), were recorded. The primary endpoint was the
comparative analysis of follicular development between the
two groups. Secondary outcomes included assessment of
biochemical pregnancy rates and quantification of dominant
follicles in each group.

All data were analyzed in SPSS software (version 19)
using descriptive and comparative statistics. P values of less
than 0.05 were considered statistically significant.

Results

This study included 40 patients with PCOS, whose mean
age was 26.6 years old. No statistically significant difference
was observed between the two groups in terms of age and
BMI. Menstrual irregularity was noted in 77.5% of the
patients, with a higher incidence in inofolic recipients (95%),
compared to metformin recipients (60%) (P=0.02). The
prevalent clinical feature was hirsutism, observed in 67.5%
of cases. Primary infertility was documented in the majority
of patients, while 31% experienced secondary infertility.
The duration of infertility was longer among inofolic
recipients (3 years), compared to metformin recipients (2.2
years), but the difference was not statistically significant
(P=0.071).

After treatment, significant follicular enlargement was
recorded in both ovaries for patients receiving inofolic, and in
both groups, menstrual regularity improved notably.
However, in contrast with metformin recipients who required
fewer injections in the initial two months, this reduction did
not persist significantly into the third month (P=0.065).

Both interventions resulted in an identical occurrence of
at least one adult follicle. Likewise, the count of dominant
follicles was nearly comparable between groups (P=0.26).
Biochemical pregnancy rates stood at 25% for inofolic and
15% for metformin, and mean optimal response times were
2.3 months and 2.6 months, respectively, which were not
significantly different (P=0.69). Treatment efficacy was
gauged by dominant follicle presence, pregnancy rate,
optimal response time, and injection frequency, in relation
to BMI. Results indicated that none of the studied variables
significantly correlated with BMI across the two treatment
modalities (P>0.05).

Conclusion

Insulin resistance plays an essential role in the
pathogenesis of ovulation and hyperandrogenism. The
importance of insulin resistance in PCOS patients has also
been shown based on responses to insulin-sensitizer drugs,
such as metformin, pioglitazone, and trogliatidione. In fact,
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these drugs alleviate the maladaptive ovarian response to
endogenous gonadotropins induced by hyperinsulinemia.
This improves ovarian response to endogenous
gonadotropins, reduces hyperandrogenemia, restores
menstrual cycles and ovulation, and increases the chances of
spontaneous conception.

Recent studies have shown that insulin deficiency may
be due to secondary messengers, including inositol
phosphoglycans. Inositol phosphoglycans are known as
glucose-metabolizing enzymes. Moreover, the role of
phosphoinositol glycans in causing insulin resistance has
recently been elucidated in PCOS patients. The inositol
belonging to the family of vitamin B complex has also been
recently marketed as a drug substance in combination with
folic acid and under the name of Inofolic. It has been shown
that increased myo-inositol in human follicular fluid causes
follicular maturation and induction of good-quality oocytes.

This study compared the effects of inofloic and
metformin in follicular growth of PCOS patients. Initially,
patients were compared in terms of baseline variables
affecting follicular response, including age, BMI, duration
of infertility, and clinical manifestations. It was shown that
both groups did not differ significantly in this regard.
Follicular response was then evaluated in both groups.

In this study, patients receiving inofolic showed a
significant increase in follicular growth. In the metformin
recipient group, it was also shown that the drug significantly
improved ovulation and follicular growth. According to the
results, the rate of pregnancy, the presence of at least one
dominant follicle, and the number of dominant follicles were
similar in both groups.

The findings of the present study, following previous
studies, showed that inositol was effective in not only the
improvement of ovarian function but also the occurrence of
spontaneous pregnancy in PCOS patients. Lack of
evaluation of clinical complications and tolerability, and
comparisons of treatment compliance in both groups were
the main limitations of this study, which are suggested to be
addressed in future studies.
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Clinical presentations
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