
3105

Abstract. – OBJECTIVE: Recent studies have 
revealed that myo-inositol could be more in-
fluential in patients with polycystic ovary syn-
drome (PCOS). This study was aimed to deter-
mine and compare the effects of myo-inositol 
and metformin on hormonal and metabolic pro-
files and fertility outcomes. 

MATERIALS AND METHODS: A comprehen-
sive search was carried out among the En-
glish-language databases, including PubMed, 
Scopus, Cochrane Library, Google Scholar, and 
Web of Science, and the articles published from 
April 2010 to February 2019 were tracked down. 
The fixed and random-effects meta-analysis was 
used to estimate the pooled effect size. The me-
ta-analysis was performed in Stata Version 14.0. 

RESULTS: Nine studies with 331 patients treat-
ed with metformin and 307 patients treated with 
myo-inositol groups were included in the analy-
sis. The research groups did not diverge signifi-
cantly in terms of the basic characteristics, such 
as age and Body Mass Index (BMI). In the myo-ino-
sitol group, the levels of Luteinizing Hormone 
(LH) [12.55% (95% I: 11.41-13.68%)], S. testoster-
one [44.38% (95% CI: 38.09-50.67%)] and prolac-
tin [7.97% (95% CI: 6.58- 9.37%)] were significant-
ly higher than those recorded, i.e., LH [7.97% (95% 
CI: 6.58- 9.37%)], S. testosterone [8.48% (95% CI: 
3.14-13.83%)] and prolactin [7.14% (95% CI: 1.50-
14.79%)] for the metformin group (p<0.001).

CONCLUSIONS: Due to the dearth of related 
research and the high heterogeneity of the Ran-
domized Clinical Trials (RCTs) included in other 
studies, the present systematic review could not 
establish any differences between metformin 
and myo-inositol concerning the hormonal pro-
file and the ovarian function. However, the find-
ings indicated that myo-inositol could improve 
fertility outcomes by modulating hyperandro-
genism. Randomized trials are required to un-

derstand the mechanistic actions of myo-ino-
sitol in comparison with those of metformin re-
garding oocyte and embryo quality, fertilization, 
pregnancy, and live birth rates.
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Introduction

Polycystic ovary syndrome (PCOS) is a com-
mon heterogeneous disorder with genetic, endo-
crine, metabolic, and reproductive manifestations 
that affects health care quality during a patient’s 
lifespan1. PCOS patients exhibit many repro-
ductive and metabolic abnormalities, which are 
manifested through insulin resistance, hyperan-
drogenism, and metabolic abnormalities2. Insulin 
resistance has proved to promote metabolic dis-
turbances and it provides us with some informa-
tion about the pathogenesis in PCOS patients3. 
High insulin concentration (hyperinsulinemia) 
can induce androgens production and reduce Sex 
hormone-binding globulin (SHBG) synthesis. 
These endocrine dysfunctions result in hyperan-
drogenism4. A high level of androgens disturbs 
communication between the oocyte and its com-
panion granulosa cells and results in increased 
atretic and arrested follicles during the growing 
phase of PCOS ovaries2. Therefore, many patho-
logical features of PCOS patients, including an-
ovulatory infertility, menstrual irregularities, and 
hirsutism, arise from a high level of insulin and, 
subsequently, hyperandrogenism. 
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Many scholars5 have tried to ameliorate the re-
productive dysfunction by triggering metabolic 
disorders in PCOS patients. Two insulin-sensitiz-
ers, i.e., metformin and myo-inositol, in different 
forms, combinations, and doses were used to im-
prove reproductive dysfunctions in PCOS patients 
who had undergone either Assisted Reproduction 
Techniques (ART) or spontaneous ovulation6-8. 
Although metformin uptake is accompanied by 
improvement in the metabolic and reproductive 
systems, its positive effects are somehow limit-
ed by its gastrointestinal adverse effects9. There-
fore, another alternative treatment, myo-inositol, 
which is a precursor in the phosphatidyl-inositol 
secondary messenger pathway, has been used 
to treat PCOS patients10. Myo-inositol produces 
inositol triphosphate, which regulates some hor-
mones, such as Thyroid-Stimulating Hormone 
(TSH) and Follicle-Stimulating Hormone (FSH). 
Moreover, myo-inositol is responsible for glucose 
uptake, which, in turn, increases insulin sensitiv-
ity11. Thus, it can be concluded that myo-inositol 
reduces insulin and androgens concentrations and 
ameliorates glucose metabolism12. On the other 
hand, mechanistically, myo-inositol improves the 
oxidative status of the cell membrane and saves 
cytosolic glutathione levels13. Thus, it can be ar-
gued that some alterations in myo-inositol me-
tabolism are involved in PCOS-related hormonal 
impairment. This would suggest that myo-inosi-
tol deficiency plays a crucial role in the metabolic 
dysfunctions in PCOS patients14. Several system-
atic reviews and meta-analyses10-14 have shown 
that myo-inositol outperforms placebo in terms 
of ovulation and pregnancy rates. Hence, it can 
be suggested that myo-inositol is applicable to 
PCOS10.

Clinically, the effectiveness of metformin and 
myo-inositol, along with the role of both drugs 
in treating infertility in women with PCOS, is 
important to be addressed in comparative re-
view studies. Accordingly, in the present study, 
an attempt was aimed to conduct a methodically 
demanding systematic review and meta-analysis 
of RCTs to compare the effects of metformin and 
myo-inositol in PCOS in terms of menstrual reg-
ularity, hormonal and metabolic profile, and preg-
nancy outcomes. 

Materials and Methods

This systematic review and meta-analysis fol-
lowed the recommendations of the PRISMA (Pre-

ferred Reporting Items for Systematic Reviews 
and Meta-Analyses) guidelines (http://www.pris-
ma-statement.org/). The protocol was prospec-
tively registered with PROSPERO (registration: 
IR.HUMS.REC.1397.190). The statement of in-
formed consent was not applicable to this study. 

Search Strategy 
The search for the existing literature on the 

topic was done among the English-language data-
bases, including PubMed, Scopus, Cochrane Li-
brary, Google Scholar, and Web of Science. The 
keywords searched were metformin, myo-inosi-
tol, PCOS, ovarian function, pregnancy rate, hor-
monal profile. The focus was on articles published 
between April 2010 and February 2019. 

Inclusion and Exclusion Criteria
The following criteria were used to include 

studies: 1) comparison of the effects of myo-ino-
sitol and metformin on patients affected by poly-
cystic ovarian disease; 2) a report of all the re-
quired statistical index of the outcomes; 3) at least 
reporting on one of the characteristics, such as 
free fasting blood sugar (FBS), homeostatic mod-
el assessment (HOMA) index, insulin, prolactin, 
LH, FSH, dehydroepiandrosterone (DHEA), an-
drogens, testosterone, progesterone, estradiol, 
SHBG, and conception rate, which were of in-
terest to the present study. The exclusion criteria 
were review studies, non-English articles, and 
animal studies.

Patient Characteristics
The overall patients across the studies were 

women in the reproductive age (15-45 years), 
diagnosed with PCOS according to Androgen 
Excess Society (AES), 2006 criteria, and Rot-
terdam 2003 criteria. In all studies included, the 
patients were randomly assigned to metformin 
or myo-inositol groups. These studies examined 
FSH, LH, F. insulin, FBS, LH/FSH, HOMA, in-
sulin, S. testosterone, ovarian volume, progester-
one, prolactin, DHEA, 17-hydroxyprogesterone 
(17-OH-P), SHBG, estradiol, and androgens. 

Data Extraction and Quality Evaluation 
Two reviewers (MA and FE) initially read the 

full text of the studies independently using a stan-
dardized data recording form to extract the ba-
sic characteristics and outcomes of interest to the 
studies included. Any disagreement between the 
two reviewers was then resolved through discus-
sion, and the corresponding authors of the studies 
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were contacted if the information was incom-
plete. The following pieces of information were 
extracted from each study for both the metformin 
and myo-inositol groups: the first author, publi-
cation year, sample size, and the mean and stan-
dard deviation (SD) of variables. The variables 
included menstrual period time, age, BMI, FSH, 
LH, F. insulin, FBS, LH/FSH, HOMA, insulin, 
S. testosterone, ovarian volume, progesterone, 
prolactin, DHEA, 17-OH-P, SHBG, estradiol, and 
androgens.

The quality of each study was evaluated by 
two independent authors (FE, SHT). The New-
castle-Ottawa Scale (NOS) (0-9) was used to 
evaluate the studies included concerning three 
domains: selection, comparability, and out-
comes. Higher scores for any given study repre-
sented a higher quality of that study. The scores 
given by the two independent authors for each of 
the studies examined ranged from 7 to 9, which 
reflected the high quality of the studies included 
(Table I).

Statistical Analysis
Following the extraction of the mean and stan-

dard deviation for each study, the effect size of 
each study was determined through SE (SD di-
vided by the square root of sample size). Q-test 
(p<0.01 as heterogeneity) and the I² statistics 
(25%, 50%, and 75% representing low, moder-
ate, and high levels of heterogeneity, respectively) 
were applied to examine the heterogeneity of the 
data. Moreover, a sensitivity analysis was per-
formed to determine to what extent the findings 
of the present study were reliable. The result of 
a fixed-effect (Mantle-Haenszel) or random-ef-
fects (Der Simonian-Laird method) meta-anal-
ysis showed a pooled estimate with 95% CI for 
both groups, i.e., the metformin and myo-inositol 
group. 

To test publication bias, the Begg’s test was ap-
plied as a statistical test. All analyses were carried 
out in Stata (version 14.0, Stata Corp, College Sta-
tion, TX, USA). The significance level was set at 
p<0.05.

Results

The number of relevant articles found in the 
preliminary search was 796. Following the re-
moval of the duplicate studies, 258 studies were 
left. Through a pilot screening, 308 records were 

excluded since they did not meet the inclusion/ex-
clusion criteria. The full texts of the remaining 
230 articles were evaluated for eligibility. Finally, 
9 articles which met the criteria were included in 
the meta-analysis. Both the search of the existing 
literature and the selection process are summa-
rized in Figure 1.

Baseline Characteristics 
All studies belonged to a four-year span, start-

ing in 2012 and ending in 2016, and most of them 
were prospective or retrospective in type. The to-
tal number of participants in these studies was 353 
patients treated with metformin and 331 patients 
treated with myo-inositol. The treatment period 
ranged from 12 weeks to 6 months. The mean age 
of the patients in the metformin group and the 
myo-inositol group was 23.96 and 26.6, respec-
tively (p=0.77). The mean BMI was 25.71 for the 
metformin group and 25.14 for the myo-inositol 
group (p=0.97) (Table I). 

LH
As the results showed, the outcome of the LH in 

the metformin group [10.15 (95% CI: 8.24-12.05)] 
was significantly more effective than that of the 
myo-inositol group [9.87 (95% CI: 7.62-12.12)] 
(p<0.001) (Table II).

LH/FSH
According to the results of a random-effect 

model test based on four studies, the LH/FSH 
ratio in the myo-inositol group [1.97 (95% CI: 
1.75-2.18)] was significantly higher than that of 
the metformin group [1.76, (95% CI: 1.59-1.93)] 
(p=0.03) (Table II).

S. Testosterone
Substantial heterogeneity was detected among 

the studies. The results of the pooled estimate 
of testosterone based on a random-effect model 
showed that the level of testosterone in the met-
formin group [62.6 (95% CI: 43.31-82.00)] was 
significantly higher than that observed in the 
myo-inositol group [59.98 (95% CI: 53.09-66.96)] 
(p<0.001). In other words, myo-inositol was more 
effective than metformin (Table II). 

Prolactin
Four studies, with 160 patients in the myo-ino-

sitol group and 180 patients in the metformin, 
were used to compare the level of prolactin in the 
two study groups. There was evidence of a high 
heterogeneity among the studies. The results of 
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Table I. Characteristics of the studies included in the present meta-analysis.

RCT = Randomized Clinical Trial; NN-RCT = Non-Randomized Clinical Trial; M = Month; W = Week; NR = Not reported; Me= Metformin; My = Myo-inositol; NOS =  Newcastle-
Ottawa Scale. 
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Table II. A comparison of the characteristic parameters in metformin vs. myo-inositol groups.

			             Metformin			                Myo-inositol			                   Egger’s test
	 Study									       
characteristics	 N	 I2 (%)	 ES (95% CI)	 N	 I2 (%)	 ES (95% CI)	 p	 Z score	 p

Age	 6	 93.4	 23.73 (23.39-24.07)	 6	 92.7	 24.00 (23.77-24.24)	 0.18	 .19	 0.09
BMI	 7	 93.5	 26.79 (25.00-28.50)	 7	 88.8	 25.85 (24.54-27.16)	 0.135	 2.52	 0.03
LH	 6	 98.0	 9.87 (7.62- 12.12)	 7	 97.8	 10.15 (8.24-12.05)	 < 0.001	 -0.3	 0.77
FBS	 4	 93.7	 84.58 (79.45-89.71)	 4	 95.2	 87.23 (81.72-92.73)	 0.58	 -0.12	 0.91
FSH	 6	 98.0	 5.93 (4.81-7.04)	 6	 98.2	 5.98 (4.78-7.18)	 0.60	 -3.30	 0.01
LH/FSH	 4	 83.3	 1.76 (1.59-1.93)	 4	 82.6	 1.97 (1.75-2.18)	 0.03	 1.44	 0.15
HOMA	 4	 96.4	 3.09 (2.48-3.70)	 4	 95.0	 2.89 (2.14-3.64)	 0.70	 0.00	 1.00
S. testosterone	 5	 93.9	 62.60 (43.31-82.00)	 5	 98.0	 59.98 (53.09-66.96)	 < 0.001	 1.04	 0.30
Prolactin	 4	 99.5	 9.86 (5.49-14.21)	 4	 99.7	 9.14 (2.60-15.67)	 < 0.001	 0.48	 0.63
DHEA	 3	 0.3	 2.69 (2.57-2.79)	 3	 0.0	 2.44 (2.33-2.55)	 0.01	 -1.48	 0.14
17-OH-P	 3	 99.2	 1.21 (0.393-2.02)	 3	 98.4	 1.32 (0.51-1.91)	 0.001	 1.49	 0.21
Androgen	 3	 95.8	 2.30 (0.88- 2.41)	 3	 86.1	 2.27 (1.21-2.64)	 0.56	 3.65	 0.02
Estradiol	 2	 0.0	 34.89 (32.84-32.93)	 2	 22.0	 38.01 (35.66-40.35)	 0.06	 0.93	 0.32
SHBG	 2	 7.1	 30.00 (23.24-36.54)	 2	 5.9	 26.46 (17.63-35.29)	 0.97	 0.63	 0.24
Ovarian volume	 2	 62.0	 12.04 (11.30-12.79)	 2	 44.3	 12.19 (11.44-12.94)	 0.79	 -8.98	 0.01
Insulin	 2	 96.0	 20.30 (7.87-32.20)	 2	 96.1	 22.88 (3.29-44.20)	 0.19	 7.48	 0.02

FE = Fixed-effect; RE = Random-effects; n = The number of study; ES = Effect size, I2 = I-square statistics. p = p-value.
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the pooled estimate showed that the level of pro-
lactin in the myo-inositol group [8.48 (95% CI: 
3.14-13.83)] was significantly higher than that of 
the metformin group [7.14 (95% CI: 1.50-14.79)] 
(p<0.001) (Table II).

DHEA
The results of a fixed-effect model for three 

studies (101 patients in the myo-inositol group and 
99 in the metformin group) showed that DHEA 
in the metformin group [2.69 (2.57-2.79)] was 
significantly higher than that of the myo-inositol 
group [2.44 (2.33-2.55)] (p=0.001). Therefore, it 
could be stated that myo-inositol was more effec-
tive than metformin in modulating hyperandro-
genism (Table II).

17-OH-P
According to the results of a random-effect 

meta-analysis, metformin [1.21 (0.393-2.02)] was 
more effective than myo-inositol [1.32 (0.51-1.91)] 
in reducing the 17-OH-P (p=0.001) (Table II).

Other Characteristics
Other indices, such as FBS, FSH, estradiol, 

ovarian volume, and insulin, were estimated to be 
lower in the metformin group compared to those 
of the myo-inositol group. However, there was no 
statistically significant difference between the ef-

fectiveness of the two treatments. Nor was there 
any statistically significant difference between 
the two treatments with regard to other indices 
(p>0.05) (Table II).

Discussion

The present systematic review and meta-analy-
sis included nine studies, 7 RCTs, 1 non-RCT, and 
1 retrospective study, on 838 women with PCOS, 
according to the strict criteria for PCOS diagnosis. 
Recently, one systematic review and meta-analy-
sis has been published addressing the effects of 
metformin therapy in comparison to the myo-ino-
sitol therapy on hormonal profile in women with 
PCOS15. In the present research, the myo-inositol 
and metformin supplementations were investigat-
ed, and the results of the meta-analysis conducted 
were reported for the metabolic and reproductive 
profiles of PCOS patients. Based on the results, 
menstrual irregularity, the most common feature 
in PCOS, was examined in four studies, and no 
significant difference was observed in them with 
regard to the therapeutic effects of myo-inositol 
vs. metformin supplementations in treating pa-
tients14,16,17.

Regarding the hormonal profile and insulin 
resistance, similarly, both supplements managed 

Figure 1. PRISMA flow diagram 
describing the study design pro-
cess.
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to improve FBS, fasting insulin, HOMA index, 
estradiol, and SHBG. Also, the ovarian volume 
was not significantly different in PCOS patients 
treated with either myo-inositol or metformin. 
However, the LH level, LH/FSH ratio, and prolac-
tin levels were improved only by the metformin 
treatment. A significant decrease in the DHEA 
and testosterone levels, as circulating androgens, 
was observed in the PCOS patients who received 
myo-inositol supplementation compared to those 
who received the metformin supplementation. In 
this review, only three studies reported the preg-
nancy rate. These studies16,18-20 indicated that the 
pregnancy rate was higher in women with PCOS 
who had taken myo-inositol compared to those 
who had taken metformin. Other studies did not 
address the pregnancy rate. Due to the limited 
clinical findings and inadequate evidence regard-
ing the comparative effects of myo-inositol and 
metformin on the pregnancy rate, no definite con-
clusion can be drawn as to which of these two 
drugs have more beneficial effects on pregnancy 
outcomes in PCOS patients.

Moreover, Anti-Mullerian Hormone (AMH) 
and Antral Follicle Count (AFC) were investi-
gated in only one study, and the data provided 
was not sufficient to judge the effectiveness of 
metformin vs. myo-inositol21. Finally, no differ-
ence was observed among the pharmacologic ap-
proaches analyzed in the present study regarding 
the menstrual regularity and metabolic profiles. 
According to the studies included, it became evi-
dent that myo-inositol therapy provided addition-
al benefits regarding hyperandrogenism and preg-
nancy outcomes. What limits the present findings 
are the type of studies included, dissimilarities in 
the inclusion criteria, heterogeneous definitions 
of PCOS, and patients’ age, as well as the spe-
cifics of the interventions, such as the dose and 
duration of treatments. Therefore, heterogeneity 
was statistically high, and the effects were diverse 
because of the above-mentioned factors.

Metformin and myo-inositol are two insulin 
sensitizer drugs affecting hyperinsulinemia and 
hyperandrogenism in metabolic disorders22,23. 
From a clinical point of view, the relative effec-
tiveness of metformin and myo-inositol is unde-
niable. Since metformin could have beneficial 
effects on hyperinsulinemia and physiological 
disorders, it improves the systemic metabolism 
in PCOS patients24,25. However, leaving aside the 
specific adverse effects that metformin has on the 
gastrointestinal tract, the efficacy of metformin 
on oocyte quality and subsequent pregnancy rate 

in PCOS remains controversial26. Several trials 
concluded that metformin helped to regulate the 
menstrual cycle and improved fertility12,27. How-
ever, other investigators showed that metformin 
could not have a beneficial effect on ovulation and 
conception rates28. 

Recently, myo-inositol has been used as the first 
line of medical therapy to prevent or cure certain 
diseases, especially the PCOS12,29,30. Myo-inositol 
is defined as a cyclic carbohydrate with six hy-
droxyl groups, which can convert into various 
derivatives within the body31. The epimerization 
of myo-inositol converts it into D-chiro-inositol. 
This conversion is mediated by epimerase, which 
is an insulin-dependent enzyme32. The myo-ino-
sitol/D-chiro-inositol ratio differs across various 
kinds of tissues and pathological conditions. For 
instance, myo-inositol/D-chiro-inositol ratio is 
100/1 in the ovaries but diminishes in the PCOS 
condition due to the insulin resistance and hyper-
insulinemia33. However, ovaries never become 
insulin resistant. Therefore, the overproduction 
of D-chiro-inositol and myo-inositol deficiency 
occur in PCOS patients with hyperinsulinemia34. 
Clinical evidence35,36 also revealed that the sup-
plementation of myo-inositol and D-chiro-inositol 
at a ratio of 40/1 could benefit the treatment of 
PCOS women. The administration of myo-ino-
sitol showed that this supplement could play a 
crucial role in insulin sensitivity by mediating 
inositol phosphoglycan, and this, in turn, mod-
ulates glucose uptake. Due to these mechanistic 
functionalities, myo-inositol is able to stimulate 
the consumption of insulin and support hormon-
al balance, ovarian function, oocyte quality, and 
menstrual cycle regularity12,37.

Moreover, research38 has shown that the admin-
istration of myo-inositol can result in calcium re-
lease through the interaction of myo-inositol and 
its receptors in oocytes. Calcium oscillation has a 
pivotal role in meiotic resumption and is responsi-
ble for the final oocyte development. Carlomagno 
et al39 claim that myo-inositol, as a second mes-
senger of calcium signaling, plays a critical role 
in oocyte development. Thus, it can be concluded 
that myo-inositol can improve the pregnancy rate 
by supporting oocyte development and modulat-
ing hormonal balance. 

Murri et al40 have shown a relationship between 
insulin resistance and the impairment of women’s 
fertility. Insulin resistance occurs through the al-
teration in some mediators of insulin action, the 
mutation of insulin receptors, or inherited insu-
lin resistance. The evidence available shows that 
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insulin resistance and compensatory hyperinsu-
linemia have a fundamental role in the pathogen-
esis of PCOS, as a metabolic disorder. Moreover, 
hyperinsulinemia is associated with hyperandro-
genism, which causes endocrine-reproductive 
disorders in PCOS. Therefore, it must be noted 
that metabolic disorders and the subsequent endo-
crine-reproductive disorders affect women’s fer-
tility by disrupting the menstrual regularity and 
ovulation function.

In addition to many other metabolic disorders, 
hyperandrogenism also affects oocyte quality 
and fertility in PCOS patients2. Biochemical and/
or chemical hyperandrogenism, the major charac-
teristic in PCOS (60-80%), is responsible for poor 
oocyte quality and impaired developmental com-
petence41. Also, a high level of plasma androgens 
has been reported to have unfavorable effects on 
assisted reproductive techniques. It may disturb 
the synchronization between the cytoplasmic 
and nuclear maturation of oocytes, causing poor 
oocyte quality. Moreover, hyperandrogenism 
causes oxidative stress in PCOS ovaries by dis-
turbing antioxidant and pro-oxidant capacities42. 
Other studies43,44 have shown that the elevation of 
DHAE could disturb oocyte metabolism through 
the induction of oxidative stress and lead to poor 
pregnancy outcomes. Therefore, a better under-
standing of the role of hyperinsulinemia and hy-
perandrogenism is essential in evaluating oocyte 
development, pregnancy rate, and the selection of 
appropriate treatment protocol.

A high level of D-chiro-inositol has been re-
ported to affect oocyte and blastocyst quality, 
as well as ovarian functionality45. It has been 
previously indicated that a high concentration 
of D-chiro-inositol could inhibit aromatase, an 
enzyme that converts androgens into estrogens 
and is involved actively in the biosynthesis of es-
trogens. Therefore, the altered functioning of the 
aromatase enzyme accounts for the impairment 
of androgen conversion into estrogens46. This ad-
verse condition may be improved via myo-inosi-
tol supplementation, which can enhance the re-
productive activities in PCOS patients. 

A Cochrane systematic review and meta-anal-
ysis of RCTs compared the metformin treatment 
with or without placebo in PCOS women. It re-
vealed that metformin could enhance ovulation 
and clinical pregnancy rates, but it did not influ-
ence the live birth rate. The significant adverse 
effects of metformin on the gastrointestinal sys-
tem were confirmed in Tang’s study22. Another 
Cochrane systematic review and meta-analysis 

showed that compared to the folic acid adminis-
tered to the control group, the myo-inositol ad-
ministered to the treatment group increased the 
ovulation and clinical pregnancy rates in infertile 
women undergoing ovulation induction for assist-
ed reproductive techniques10. However, the data 
obtained from a systematic review by Mendoza et 
al47 who compared myo-inositol with placebo, in-
dicated that myo-inositol supplementation had no 
beneficial effects on either the oocyte and embryo 
quality or the pregnancy rate in PCOS patients. 
It should be emphasized that the results reported 
by Mendoza et al47 were highly heterogeneous. 
Hence, the reliability of their findings was debat-
able47. In their systematic review and meta-anal-
ysis, Pundir et al12 revealed that myo-inositol, in 
comparison with placebo, appeared to improve 
the ovulation rate, and metabolic and hormonal 
profiles significantly in women with PCOS12. Fur-
thermore, the findings of a comprehensive review 
by Kamenov et al48 and Gateva et al49 showed that 
the use of myo-inositol was an important thera-
peutic approach to improve the metabolic and re-
productive disorders in PCOS patients. In the last 
two studies mentioned above, remarkable clinical 
outcomes were obtained through myo-inositol 
pretreatment, followed by ART protocols48,49. 

In the present study, the authors conducted a 
systematic review and meta-analysis of the avail-
able studies to compare myo-inositol with met-
formin regarding their effects on PCOS patients. 
The results revealed no significant difference 
between the two treatments, i.e., metformin and 
myo-inositol, in women with PCOS in terms of 
their effects on FBS, HOMA index, estradiol, 
SHBG, ovarian volume, and insulin. Our find-
ings also suggested that although a significant 
decrease was observed in the levels of LH, LH/
FSH ratio, and prolactin in the group treated 
with metformin, compared to those of the group 
treated with myo-inositol, androgens, such as tes-
tosterone and DHEA, were reduced more in the 
myo-inositol group than in the metformin group. 
It seems that various factors, such as obesity, can 
have a significant impact on myo-inositol and, 
subsequently, reproductive functionality. On this 
basis, a recent randomized clinical study showed 
that inositol was more effective than metformin 
in improving ovarian function in PCOS patients 
with normal BMI50.

Moreover, there was no clear difference be-
tween the metabolic, endocrine, and reproduc-
tive parameters, such as the hormonal profile, 
menstrual cycle disorders, and pregnancy rate, 
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in PCOS women although certain biases in some 
of the studies mentioned above could have ob-
structed the emergence of any meaningful dif-
ference17,19,51. It is therefore necessary to consider 
the biases of the mentioned studies as they may 
have influenced the reliability of our findings. As 
such, it seems that certain biases, such as the lack 
of well-designed controlled trials, small sample 
size, and the use of various criteria for describ-
ing PCOS patients, can cause some changes in the 
effects of myo-inositol in comparison to those of 
metformin.

Conclusions

Our systematic review and meta-analysis re-
vealed that myo-inositol would probably be an al-
ternative treatment for PCOS patients undergoing 
conventional drug therapies. Moreover, and based 
on the current evidence, myo-inositol can be rec-
ommended for the treatment of PCOS women 
with hyperandrogenism, as well as enhancing 
pregnancy outcomes. Nonetheless, the current 
RCTs are limited because of limited sample siz-
es, high heterogeneity, and different inclusion 
criteria. Thus, it is suggested that the effects of 
myo-inositol, in comparison with those of met-
formin, on PCOS treatment and some variables, 
such as oocyte quality, embryonic development 
potential, pregnancy rate, and oxidative stress, 
should be investigated in more randomized, dou-
ble-blind, and large sample size trials.
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