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Abstract Received: 21/05/25
The polycystic ovarian syndrome (PCOS) is a common endocrinological disorder among females of Accepted: 15/07/25
reproductive age worldwide. The management of PCOs included lifestyle modification, medication, and  Published: 23/07/25
surgical treatment. This study was conducted to compare the efficacy of inositol-containing medication only

versus metformin and inositol among Libyan infertile women with polycystic ovarian syndrome. This study

was a randomized controlled trial that enrolled patients at the Infertility Treatment Center in Tripoli, Libya,

between January and December 2024. The target sample consisted of 41 Libyan infertile women diagnosed — Copyright Author (s) 2025.
with polycystic ovarian syndrome, who were divided into two groups: 21 patients had received inositol only,  Distributed under Creative
while 20 patients had received inositol combined with metformin. All statistical analysis was done using the  Commons CC-BY 4.0
SPSS Version 21 program. In this study, nearly half of the patients ranged between 25 and 29 years,

accounting for 48.8%. Most of them were obese, with an overall percentage was 80.4%. About 22.0% had

regular menstrual cycles and 58.5% had hirsutism. 61.0% of patients had primary infertility, while 39.0%

of them had secondary infertility. On comparison between two groups in the study a statistically significant

results and parameters improvement were reported in most of the hormonal and metabolic determinants in

terms of LH, E2, AMH, HbA1C levels in both groups, with additional efficacy in HOMA-IR level for the

combined group, but insignificant findings in FSH and prolactin levels. While the opposite finding had found

that the inositol-only group had statistically significant results for TSH level. In summary, this study

suggested that the combination of inositol treatment with metformin had significant effectiveness and

parameter improvement on most of the hormonal and metabolic levels for infertile women with polycystic

ovarian syndrome. Therefore, the combination of inositol and metformin therapies appears to offer additional

benefits and positive results for optimization of hormonal and metabolic parameters among polycystic

ovarian syndrome cases, particularly who seeking fertility advice and expressing obesity.
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Introduction

The polycystic ovarian syndrome (PCOS) is a common endocrinological disorder among females of reproductive age
worldwide. And the estimated prevalence ranges between 2.2% to 26% in different countries according to the
demographical characteristics of the population and the criteria settings [1-2]. PCOS is linked to hormonal disturbances
in the concentrations of luteinizing hormone (LH), prolactin, estrogen, and serum androgens (testosterone and
androstenedione), as well as various metabolic abnormalities such as insulin resistance (IR), impaired glucose tolerance,
and lipid abnormalities [3-5]. These disturbances can lead to long-term adverse health outcomes such as type 2 diabetes
mellitus, cardiovascular diseases, and endometrial cancer [3,6]. Also, the psychological issues were reported among
PCOs cases, which contributed to low self-esteem, mood swings, anxiety, and depression [7]. Additionally, the risk of
anovulatory infertility and pregnancy-related complications is well established and evident among PCOS patients [8-
10]. PCOS is diagnosed by Rotterdam diagnostic criteria, which are expressed as two of three elements to make the
diagnosis via chronic anovulation, biochemical and clinical hyperandrogenism, and polycystic ovaries in ultrasound
pictures. There are four different phenotypes (A, B, C, D) of PCOs that have been recognized according to clinical
presentations [3,11-14]. The management of PCOs included lifestyle modification, medication, and surgical treatment
[4].

Metformin is considered one of most common in insulin-sensitizing agent used in PCOS, it belongs to biguanide
derivative antidiabetic agents which decreases gastrointestinal glucose absorption, inhibits gluconeogenesis, and
enhances peripheral insulin sensitivity but with persistent use of metformin therapy a common adverse side effects had
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recognized such as gastrointestinal adverse side effects like diarrhea and stomachache [15-16]. In the last two decades,
various studies have reported the effectiveness of inositol(s) derivatives in the forms of two stereoisomers, including
myo-inositol and D-chiro-inositol, which have been shown to improve pathological conditions and important role in
the treatment of PCOS. In the ovary, the D-chiro-inositol is shown to be linked to insulin-mediated androgen synthesis,
while the myo-inositol has been found to mediate the uptake of glucose and follicle-stimulating hormone (FSH)
signaling [17-28].

For this context, the present study aims to compare the efficacy of inositol-containing medication only versus metformin
and inositol among Libyan infertile women with polycystic ovarian syndrome.

Methods and materials
Study design
This study was a randomized controlled trial.

Study settings and period
The study was conducted at the Infertility Treatment Center in Tripoli, Libya, between January and December 2024.

Study population

The target sample comprised of 41 Libyan infertile women diagnosed by polycystic ovarian syndrome who divided
into two groups, 21 patients had received inositol only while 20 patients had received inositol combined with
metformin, several hormonal and metabolic parameters had done included follicular stimulating hormone (FSH),
luteinizing hormone (LH), estradiol (E2), antimullerian hormone (AMH), hemoglobin A1C (HbA1C), Homeostatic
Model Assessment for Insulin Resistance (HOMA-IR), thyroid stimulating hormone (TSH) and prolactin levels, all
parameters performed and standardized according to the laboratory references of the center which measured before
and after the therapeutic intervention over 3 months duration.

The patients had been allocated, matched, and underwent randomization to ensure standardization of data that uptaked
via a predesigned questionnaire with coding of cases.

Eligibility criteria

The study focuses on Libyan infertile women diagnosed with polycystic ovarian syndrome (PCOS) based on the
Rotterdam criteria. These criteria ensure a standardized diagnosis, allowing for a homogeneous study population.
Participants must be receiving inositol-based treatment, either as monotherapy or in combination with Metformin, to
evaluate the therapeutic effects of these interventions. Additionally, the availability and acceptability of complete
biochemical, hormonal, and clinical data are essential for inclusion, as this ensures the reliability and
comprehensiveness of the study findings. Conversely, certain exclusion criteria have been established to minimize
confounding factors. Women with coexisting endocrine disorders, such as thyroid dysfunction or hyperprolactinemia,
are excluded, as these conditions may independently influence reproductive and metabolic outcomes. Similarly,
patients using other medications that could affect reproductive or metabolic parameters are excluded to maintain the
integrity of the study results. Furthermore, cases with incomplete or missed follow-up data are excluded to ensure that
the analysis is based on consistent and fully documented patient records. These criteria collectively enhance the validity
and accuracy of the study's conclusions.

Data analysis

All statistical analysis was done using the SPSS Version 21 program. The frequency, percentage, mean, and standard
deviation of data results were calculated using descriptive analysis, while comparative analysis between groups was
done using a paired t-test for inferential analysis. Differences are considered statistically significant at a P-value of less
than 0.05.

Results

Out of 41 Libyan infertile women diagnosed with polycystic ovarian syndrome at the Infertility Treatment Center in
Tripoli during the year 2024, the selected patients were divided into two groups. 21 patients had received inositol only,
while 20 patients had received inositol combined with metformin to compare their efficacy in hormonal and metabolic
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characteristics. The most frequent age in this study was between 25 and 29 years, accounting for 48.8% (20), followed
by 24.4% (10) of them were between 30 and 34 years (Figure 1).

Age distribution
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Figure 1. Age distribution, Tripoli, Libya, 2024.

Most of the patients suffered from obesity, with an overall percentage was 80.4% (33), which was divided into 34.1%
(14) had class II obesity, 26.8% (11) who had class III obesity, and 19.5% (8) who had class I obesity (Table 1).

Table 1. Body mass index measurements distribution, Tripoli, Libya, 2024.

Variables (n =41) N Y%
Normal (18.5 - 24.9 Kg/m?2) 1 2.4%
Overweight (25 - 29.9 Kg/m?2) 7 17.1%
Class I Obesity (30 - 34.9 Kg/m2) 8 19.5%
Class II Obesity (35 - 39.9 Kg/m?2) 14 34.1%
Class III Obesity (>40 Kg/m?2) 11 26.8%

About 22.0% (9) of patients had expressed regular menstrual cycle and 58.5% (24) of them had expressed hirsutism
(Table 2).
Table 2. Regular menstrual cycle and hirsutism distribution, Tripoli, Libya, 2024.

Variables (n = 41) Yes No
Regular menstrual cycle 22.0% (9) 78.0% (32)
Hirsutism 58.5% (24) 41.5% (17)

About 61.0% (25) of patients had primary infertility, while 39.0% (16) of them had secondary infertility (Figure 2).
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Figure 2. Types of infertility distribution, Tripoli, Libya, 2024.

On comparison between two groups in terms of hormonal assay parameters, the FSH level showed statistical
insignificant changes in both groups, but statistically significant and hormonal improvement results were reported in
LH, E2, and AMH levels among both groups, particularly in the combined Inositol with Metformin group (Table 3).

Table 3. Hormonal assay parameters distribution, Tripoli, Libya, 2024.

Variables Inositol only Inositol with Metformin
(n=41) (n=21) (n=20)
FSH level
Before 6.671 +1.821 SD 6.248 +1.618 SD
After 6.705 + 1.408 SD 6.249 + 1.350 SD
P-value 0.902 0.998
LH level
Before 9.261 + 4.669 SD 10.007 £5.912 SD
After 6.751 £ 1.900 SD 7.601 + 3.591 SD
P-value 0.004* 0.006*
E2 level
Before 36.781 + 13.642 SD 33.851 = 15.730 SD
After 51.905 + 25.699 SD 46.725 +14.933 SD
P-value 0.007* 0.005*
AMH level
Before 4533 +3.135 SD 5.036 + 2.475 SD
After 3.862 +2.071 SD 4.177 £ 1.891 SD
P-value 0.010* 0.001*

Statistically significant finding = *

On comparison between two groups in terms of Hemoglobin A1C and HOMA-insulin resistance parameters,
statistically significant results were documented in both parameters with significant improvement in HOMA-IR level,

particularly in the combined Inositol with Metformin group (Table 4).

Table 4: Hemoglobin A1C and Homa-insulin resistance parameters distribution, Tripoli, Libya, 2024.

Variables Inositol only Inositol with Metformin
(n=41) (n=21) (n =20)
HbA1C level
Before 5.297 +0.423 SD 5.455 + 0.587 SD
After 5.110 + 0.383 SD 5.105 +0.379 SD
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P-value 0.000% 0.003*
HOMA-IR level
Before 4910+ 1.185SD 5.424 + 1.006 SD
After 3.021 £ 0.925 SD 2.852 + 0.504 SD
P-value 0.000% 0.000%

Statistically significant finding = *
On comparison between two groups in terms of thyroid stimulating hormone and prolactin parameters, the TSH level
showed statistically significant improvements in the Inositol only group while statistically insignificant changes in

Inositol with Metformin group, but statistically insignificant results of prolactin level in both groups (Table 5).

Table 5: Thyroid-stimulating hormone and prolactin parameters distribution, Tripoli, Libya, 2024.

Variables Inositol only Inositol w.1 th
(n=41) (n=21) Metformin
(n =20)
TSH level
Before 1.851 + 0.605 SD 1.650 + 0.652 SD
After 1.751 £ 0.551 SD 1.566 + 0.390 SD
P-value 0.008* 0.492
Prolactin level
Before 19.656 + 5.778 SD 17.632 + 6.075 SD
After 18.238 + 6.924 SD 16.880 + 6.211 SD
P-value 0.156 0.419

Statistically significant finding = *

Discussion

The polycystic ovary syndrome (PCOS) is a common and complex endocrinopathy globally with a wide range of
endocrine and metabolic disorders such as hyperinsulinemia, insulin resistance, hyperlipidemia, obesity, type 2
diabetes mellitus, cardiovascular diseases, and a high risk of infertility, miscarriages, and pregnancy complications [1,
14, 29-32].

The present study assessed 41 Libyan infertile women who were diagnosed with polycystic ovarian syndrome, which
was divided into two groups: 21 patients had received inositol only, while 20 patients had received inositol combined
with metformin to compare their efficacy in hormonal and metabolic characteristics.

Our results found that most of the hormonal and metabolic parameters in terms of LH, E2, AMH, and HbA1C levels
had significantly improved in both groups, with an additional improvement effect for HOMA-IR level among the
combination group. These findings were consistent with several studies, which showed significant hormonal
improvement and reduction of hyperandrogenism features of polycystic ovarian syndrome cases in combined therapy
[33-37]. Additionally, metformin, as a classical insulin sensitizer, is well established in various studies to be an effective
therapy among PCOS cases to improve menstrual cycles, reduce insulin resistance and androgen excess, as identified
in the current study, where the HOMA-IR became significantly improved with the use of metformin in the combined
group [38-39]. But the Fruzzetti et al study had shown that the HOMA-IR level significantly improved with just use of
myoinositol supplementation [40].

The limitation of the study was a small sample size, but the strength of the study was an appropriate study design and
assessment of laboratory parameters.

Conclusion

In summary, this study suggested that the combination of inositol treatment with metformin had significant
effectiveness and parameter improvement on most of the hormonal and metabolic levels for infertile women with
polycystic ovarian syndrome. Therefore, the combination of inositol and metformin therapies appears to offer
additional benefits and positive results for optimization of hormonal and metabolic parameters among polycystic
ovarian syndrome cases, particularly who seeking fertility advice and expressing obesity.
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