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Abstract: Background: Myo-inositol plays a vital role in human health, functioning as
a second messenger of FSH and facilitating the transport of glucose into the cell. Conse-
quently, myo-inositol is regularly utilized in the treatment of polycystic ovary syndrome
(PCOS), wherein it acts upon metabolic factors, improving insulin sensitivity and reducing
total androgen levels. Patients with PCOS frequently suffer from infertility; thus, the use
of myo-inositol has been explored in improving assistive reproductive technique (ART)
procedures. This is by no means limited to patients with PCOS, as inositol has found
applications in non-PCOS patient groups in addition to in male factor infertility. This
joint statement from the Experts Group on Inositol in Basic and Clinical Research and
on PCOS (EGOI-PCOS), the Polish Society of Andrology, and the International Scientific
Association for the Support and Development of Medical Technologies discusses the lat-
est evidence on this topic, with the aim of interrogating whether myo-inositol could be
implemented in everyday ART patient care. Methods: The authors conducted a narrative
review performed via an independent literature search between July and August 2024,
using the search platforms PubMed, Web of Science, and Google Scholar. Results: In both
non-PCOS and PCOS populations seeking IVF care, MI supplementation prior to ovarian
stimulation may positively affect gonadotropin use and duration, oocyte and embryo
quality, fertilization, and clinical pregnancy rates. Conclusions: This position statement
recommends that myo-inositol be considered as a potential pretreatment strategy prior to
ovarian hyperstimulation with gonadotropins.
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1. Introduction

Since its inception, in vitro fertilization (IVF) has revolutionized how humanity con-
siders and addresses human reproduction. Infertility affects approximately 10% of couples,
such that the reliance upon IVF is increasing, with nearly 5% of children in Europe born via
IVE [1]. The reliance upon IVF is more pronounced in developed countries, where women
regularly wait until their thirties to pursue pregnancy. Furthermore, IVF allows same sex
couples to start a family, as previously, it would not have been possible without the use
of adoption. Within the context of IVF, there has been a growing movement to consider
access to fertility as a human right [2,3], demonstrating the importance of fertility care to
modern society.

Despite IVF providing enormous assistance to couples seeking pregnancy, it is not
without issues. Ovarian hyperstimulation syndrome (OHSS) is a potentially life-threatening
complication of ovarian stimulation, an integral part of IVF procedures [4]. Mild symptoms
of OHSS include digestive issues such as nausea and vomiting, while in more severe
to critical cases, symptoms include intense abdominal pain, ascites, hypovolemia, an
increased risk of thromboembolism, pleural effusion or even renal failure, and death [5]. The
probability of severe OHSS complications was reported by the World Health Organization
(WHO) to be between 0.2 and 1%; therefore, it is paramount to continue research into
improving the safety profile of stimulation procedures.

IVF response rates are not equal across all patients, and poor responders may face
several IVF-ET cycles without a successful birth. This can put a psychological and economic
burden on couples seeking fertility care. Furthermore, the risk of multiple gestations is
increased with the use of IVF, as reflected by the higher proportion of twins and triplets
born via IVF in comparison to in the general population [6]. Lastly, the use of IVF has
been demonstrated to increase pregnancy complications including hypertension, preterm
delivery, and gestational diabetes (GDM) [7]. Consequently, it is apparent that current IVF
protocols need constant development in order to reduce such risks.

One natural molecule that has been utilized to reduce such IVF complications is myo-
inositol (MI). Inositol is a carboxylic polyalcohol with several stereoisomers, of which Ml is
the most common. Ml is a conditional nutrient, with part of the daily recommended dose
of MI being able to be synthesized within the body [8], and the rest being obtained from
Ml-rich foods including nuts, fruits, grains, and beans [9]. MI supplementation has shown
success in the field of hyperandrogenic PCOS, wherein it functions as an insulin sensitizer
in patients with metabolic abnormalities [10]. MI performs this function by facilitating the
transportation of glucose into the cell via the GLUT-4 pathway [11]. Furthermore, MI plays
a role in ovarian function by acting as a second messenger to FSH [12], thus modulating
the production of the FSH-dependent anti-Mullerian hormone (AMH) and playing a role
in oocyte maturation [13].

MI supplementation has also been demonstrated to enhance the efficacy and efficiency
of IVF procedures, reducing the required doses of gonadotropin used during ovarian
stimulation and potentially increasing oocyte and embryo quality, and the implantation
rate. In 2024, the Italian Society of Human Reproduction advocated for the inclusion of MI
in IVF protocols [14]; however, this opinion was not shared by the International Guidelines
for PCOS, which cited limited and inclusive evidence [15]. This position statement from the
Experts Group on Inositol in Basic and Clinical Research and on PCOS (EGOI-PCOS), the
Polish Society of Andrology, and the International Scientific Association for the Support and
Development of Medical Technologies delves into the potential for MI use in general IVF
practice in patients both with and without PCOS in order to improve pregnancy outcomes.
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2. Methodology

The authors performed an independent literature search, with search terms including
the following: myo-inositol, inositol, d-chiro-inositol, in vitro fertilization, polycystic ovary
syndrome, intracytoplasmic sperm injection, and male factor infertility. The publication
search was conducted using the following databases: PubMed, Web of Science, and Google
Scholar. The literature search was conducted between July and August 2024.

3. MI in IVF Care for Patients Without PCOS

Due to its role in FSH signaling, MI has been investigated as a key molecule in ovarian
function and fertility care. While no specific studies have evaluated the safety of MI in
IVEF care and pregnancy, the molecule is on the Generally Recognized As Safe (GRAS) list
and demonstrates only minor gastrointestinal effects at dosages beyond 12 g/day, which
falls outside the recommended daily dose [16]. The use of MI as a pretreatment strategy
prior to IVF care has been demonstrated to improve pregnancy outcomes in women with
infertility. In a prospective study, 46 patients with infertility who had previously undergone
unsuccessful IVF cycles were treated with a daily combination of MI (4 g) in combination
with melatonin (3 mg) (Table 1) [17]. After supplementation, the number of mature oocytes
(p = 0.02), in addition to the number (p = 0.01) and the quality of embryos transferred
(p = 0.01), significantly increased in comparison to the first IVF treatment cycle. Build-
ing upon this work, Seyedoshohadaei et al. conducted a double-blind randomized con-
trolled trial in 70 women with infertility who received either MI (4 g/day) with folic acid
(400 mg/day) or folic acid alone over a period of 2 months [18]. This study demonstrated a
significant increase in the number of oocytes retrieved following MI supplementation, in
addition to improved oocyte and embryo quality (p = 0.04), with a better overall average
ART outcome for the study group.

MI has been shown to be effective in poor responders to IVE. The definition of poor
responders was standardized in 2011 with use of the Bologna criteria, which states that
poor responders must present with at least of two of the following: advanced maternal
age or other risk factors for poor IVF response, previous poor response to IVF, and/or an
abnormal ovarian reserve test [19]. Poor responders often undergo numerous failed cycles
of IVF, which may lead to an eventual cessation of IVF care. In 2015 Caprio et al. conducted
a pilot study which compared a three-month pretreatment of 4 g of MI in combination with
400 pg of folic acid and folic acid alone, prior to ovarian stimulation, in 77 poor respon-
ders [20]. Compared to the folic acid control, MI supplementation resulted in a significant
reduction in the units of rFSH required for ovarian stimulation (p = 0.0004), and an im-
provement in oocyte quality (p = 0.001) and in the ovarian sensitivity index (OSI) (p < 0.05),
defined as the total administered rFSH dose divided by the number of oocytes retrieved
at ovum pick-up. A larger randomized control trial pretreated patients with MI and folic
acid at the same concentrations, however only for one month [21]. Consequently, similar
results were not observed between the two studies, with no significant difference observed
between the study and control group in terms of gonadotropin use and the quality of
oocytes. However, this study did observe a significant increase in embryo quality and
fertilization rate in the MI-supplemented group. A final trial of 60 poor responders followed
the same treatment regimen as the Caprio study [22]. This study also observed a significant
reduction in the required units of gonadotropins, in addition to a significantly increased
fertilization rate and OSI (p < 0.05).

D-chiro-inositol (DCI), the most common stereoisomer of MI, is known to act as
an insulin sensitizer, primarily involved in facilitating glycogen storage and inducing
white-adipose-to-brown-adipose tissue differentiation [23]. Consequently, DCI has been
investigated as a potential therapeutic for PCOS and other metabolic disorders such as
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obesity. Given the chemical similarities between the two isomers, both are routinely
investigated for the same therapeutic applications, despite their notably different roles in
signaling pathways. Recently, concern has been raised regarding the use of DCI at high
doses, as it has been demonstrated to inhibit aromatase transcription leading to increased
testosterone levels, thus introducing risks to conception and pregnancy [24]. It was posited
by Ravanos et al. that due to the potential harmful role of DCI in embryo development,
the ratio of MI:DCI may serve as a useful biomarker for successful embryo implantation
and pregnancy [25]. Specifically, the follicular fluid of eight egg donors undergoing IVF
was assessed for blastocyte quality (according to Gardner’s grading system [26]) and the
MI/DClI ratio. It was observed that grade 4 and grade 3 embryos had a higher MI ratio
than those graded 2 or 1 (grade 4-3: 66.19 [53.82-142.00] vs. grade 2-1 49.54 [47.91-55.56]),

suggesting a correlation between blastocyte quality and the MI:DCI ratio.

Table 1. Summary of studies of myo-inositol in patients without PCOS receiving IVF care.

Reference

Study Type

Number of Patients

Treatment Type and Length

Primary Findings

Unfer (2011) [17]

Prospective
longitudinal cohort
study

46 women undergoing IVF
who had previously
undergone failed IVF
cycles due to poor
oocyte quality.

MI (2 g in the morning, 2 g

in the evening) + melatonin

(3 mg in the evening) daily
for three months.

Significant increase in mature
oocytes, fertilization rate, and quality
and quantity of embryos transferred
compared to the previous IVF cycle.

Seyedoshohadaei
(2022) [18]

Double-blind
randomized
control trial

70 infertile women
referred for fertility
treatment. n = 36 study
group; n = 34 placebo.

Study group:
MI (2 g) + folic acid (200 pg)
sachet twice daily. Control
group: folic acid (200 pg)
twice daily for 2 months.

Significant increase in mean numbers
of oocytes, oocyte quality, clinical
pregnancy, and live birth rates in the
treatment group versus controls.

Caprio (2015) [20]

Prospective
controlled
observational trial

76 poor responders
according to the Bologna
criteria, undergoing IVF

ICSI care. n = 38 study
group; n = 38
control group.

Study group:

MI (4 g) + folic acid (400 ug)
daily. Control group: folic
acid (400 ug) daily for
1 month prior to COH.

Significantly reduced total rFSH
units required for COH and
significantly higher OSI, and M2
oocytes in the study group versus
the control. No significant difference
in estradiol levels between the
two groups.

Nazari (2020) [21]

Open label
randomized
controlled
observational trial

112 poor responders
according to the Bologna
criteria, undergoing IVF

ICSI care. n = 56 study
group; n =56
control group.

Study group:

MI (4 g) + folic acid (400 pg)
daily. Control group: folic
acid (400 ug) daily for
3 months prior to COH.

No significant difference between the
groups across the total number of
gonadotropins used, OSI, total
oocytes received, implantation and
pregnancy rates, and the number of
mature oocytes. Significantly
increased grade A embryos and
fertilization rate in the study group
versus the control.

Mohammadi (2021) [22]

Double-blind
randomized
control trial

60 poor responders
according to the Bologna
criteria, undergoing IVF

ICSI care. n = 30 study
group; n = 30
control group.

Study group:

MI (4 g) + folic acid (400 pg)
daily. Control group: folic
acid (400 ug) daily for
3 months prior to COH.

No significant difference in the
number of oocytes retrieved,
embryos transferred, and clinical
pregnancy between the two groups.
Significantly higher OSI and
fertilization rate and significantly
reduced total gonadotropin units
required for COH in the study group
versus the control.

COH: controlled ovarian hyperstimulation; ICSI: intracytoplasmic sperm injection; IVF: in vitro fertilization;
MI: myo-inositol; OSI: ovarian sensitivity index

4. MI in Patients with PCOS Receiving IVF Care

PCOS represents one the main contributors to infertility in women, representing 80%
of anovulatory infertility cases [27]. In general practice, Ml is utilized in a similar manner
to metformin, acting as an insulin sensitizer in PCOS, reducing the hyperandrogenism
commonly associated with metabolic disturbances such as insulin resistance. In addition,



J. Clin. Med. 2025, 14, 558

50f12

its role as a second messenger for FSH aids in the restoration of a regular ovulatory cycle,
which is required for a successful IVF cycle.

Both MI and metformin have been utilized as pretreatments for patients with PCOS
undergoing IVF procedures. Raffone et al. studied the effects of insulin sensitizers both
alone and in combination for the induction of ovulation in women with PCOS (Table 2). [28].
Specifically, ovulation was achieved in 50% of patients treated with metformin alone,
resulting in an 18.3% pregnancy rate. A greater response was observed in the MI group,
with 65% of patients achieving ovulation and a 30% pregnancy rate. Patients who did not
achieve pregnancy after 6 months of therapy underwent ovarian stimulation with rFSH
in combination with either metformin or MI, whereby MI was shown to be more effective
(28.9% pregnancy rate for MI vs. 26.1% pregnancy rate for metformin). The use of MI
and metformin in combination was compared to MI alone in a prospective clinical study
in 120 infertile insulin-resistant women with PCOS [29]. The women were divided into
two equal groups and pretreated prior to ovarian stimulation over a period of three months.
The MI and metformin group had significantly increased menstrual cycle regularity and
live birth rate, in addition to decreased HOMA-IR, versus the metformin group. A further
double-blind randomized controlled trial compared patients with PCOS who had received
pretreatment with either MI (2 g, twice daily) or metformin (850 mg, twice daily) [30].
Metrics such as incidences of OHSS, duration and dose of gonadotropins, implantation rate,
and the number of embryos available for freezing were not significantly different between
the two groups. In contrast, the clinical and cumulative pregnancy rate, and spontaneous
pregnancy prior to ovarian stimulation were significantly higher in the MI group. The
difference in these studies underscores that further large RCTs are required to confirm the
differences between MI and metformin in ART procedures for PCOS populations.

In a study by Ozay et al. [31]., 196 patients were split between two groups and underwent
controlled ovarian hyperstimulation (COH) with or without MI supplementation. In this
study, MI significantly reduced the amount of rFSH used and regulated menstrual cyclicity, in
addition to significantly improving the clinical pregnancy rate vs. the control group (18.6%
in study group vs. 12.2% in control group). In concordance with these results, a prospective
randomized trial of patients with PCOS receiving either MI (4 g per day) in combination with
folic acid (400 pg) or a placebo observed increased fertilization rates and better embryo quality
in the MI group in comparison to the placebo group [32]. Furthermore, the MI group had a
reduced stimulation period (9.7 & 3.3 days) vs. the control group (11.2 £ 1.8 days) and reduced
rFSH usage (study group: 1750 rFSH units vs. control: 1850 rFSH units).

A recent in silico study evaluated the potential for MI to reduce gonadotropin use
in IVF patients, reducing the probability of OHSS in addition to potentially resulting in
financial savings for state healthcare systems [33]. This study used a Markov model to
simulate IVF procedures for 100,000 virtual patients undergoing ovarian stimulation with
rFSH either alone or in combination with MI. The data input into the model were taken
from previous publications and clinical experience. The rFSH + MI group demonstrated an
improved rate of ongoing pregnancy at 12 gestational weeks in comparison to rFSH alone
(rFSH + M1 0.38 £ 0.04 vs. rFSH 0.36 = 0.06, p < 0.0001). This study also demonstrated a
reduction in the cost of IVF procedures and the overall cost of a successful pregnancy, and
both results stemmed from the number of rFSH vials used in the stimulation protocol.

In a meta-analysis of seven trials and 935 women, Zheng et al. investigated the efficacy
of Ml in studies including infertile patients with and without PCOS. In this analysis, MI
supplementation led to significant improvements in pregnancy rate (p = 0.03), abortion
rate (p = 0.0006), the proportion of grade I embryos (p = 0.02), and the required units of
stimulation drugs (p = 0.02) [34]. An additional meta-analysis of eight studies incorporating
912 women investigated the amount of gonadotropin units required in combination with
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MI versus a control treatment. This analysis included women with and without PCOS
and observed a significant reduction in the required units of gonadotropins (p < 0.00001)
required for stimulation protocols in the PCOS group. Additionally, a reduction was also
observed in the non-PCOS group; however, this change was not significant [35].

DClI is thought to be poorly suited to high-dose supplementation during ART pro-
cedures; however, its use in a 40:1 MI:DCI ratio has shown some success. This 40:1 ratio
reflects the physiological ratio found in blood [36] and makes use of the insulin-sensitizing
effect of both molecules, whilst keeping the dose of DCI low so as not to elevate androgen
concentrations. The combination of MI and DClI is of particular interest in patients with
PCOS who often present as obese and with insulin resistance, which may worsen the
hyperandrogenism seen in these patients, thus leading to a higher failure rate of ART
procedures [37]. In a randomized prospective controlled trial, patients received either
MI:DCI or DCI alone, with improved embryo and oocyte quality and pregnancy rates in
the combination group vs. in the group treated with DCI alone [38]. The supplementation
of MI/DCI at the 40:1 ratio requires further study, as it should be established whether
the combination of these stereoisomers is superior to the use of MI alone. As obesity
is a common factor in reduced fertility, the combined insulin-sensitizing effect of these
molecules may be particularly effective for obese women with PCOS seeking fertility care
and should be investigated more thoroughly.

Table 2. Summary of studies of myo-inositol in patients with PCOS receiving IVF care.

Reference

Study Type

Number of Patients Treatment Type and Length Primary Findings

Raffone (2010) [28]

Prospective
randomized trial

A total of 55% of patients within the
metformin group achieved
spontaneous ovulation, with those
who did not being treated with
rFSH + metformin. The total
pregnancy rate in the metformin
cohort was 26.1%.

A total of 65% of patients within the
MI + folic acid group achieved
spontaneous ovulation, while those
who did not ovulate were treated
with rFSH + MI + folic acid. The
total pregnancy rate in the MI + folic
acid cohort was 48.4%.

Metformin group:
metformin (1500 mg) daily
for 6 months. MI + folic acid
group: MI (4 g) + folic acid
(400 pg) daily for 6 months.

120 anovulatory women
with PCOS. n = 60
metformin group; n = 60
MI + folic acid group.

Agrawal (2019) [29]

Group L:
metformin (500 mg) + MI
(600 mg) thrice daily for

Randomized
controlled trial

120 infertile women with
PCOS. n =60 group I;
n = 60 group II.

3 months. Group II:
metformin (500 mg) thrice
daily for 3 months. Those

who did not conceive were

given three cycles of
ovulation
induction + intrauterine
insemination.

Significant improvements were
observed in menstrual regularity and
HOMA-IR in group I versus group IL
Live birth rate was also significantly
increased in group I versus group IL

Rajasekaran (2022) [30]

Double-blind
randomized
controlled trial

102 infertile women with
PCOS recruited for IVF
care. n = 50 MI group;

n = 52 metformin group.

MI group: MI (2 g) twice
daily for 3 months.
Metformin group:

metformin (850 mg) twice
daily for 3 months.

Following therapy, both

groups began COH.

A significantly higher clinical
pregnancy rate, cumulative
pregnancy rate, spontaneous
conception rate, fertilization rate,
and number of good-quality
embryos were observed in the MI
group. No difference was observed
in either group for the incidence of
OHSS, duration of stimulation,
gonadotropin units required,
number and quality of oocytes
retrieved, implantation rate, and
number of good-quality embryos
for freezing.




J. Clin. Med. 2025, 14, 558

7 of 12

Table 2. Cont.

Reference Study Type Number of Patients Treatment Type and Length Primary Findings
Study group:
. 196 infertile women with ~ MI (4 g) + folic acid (400 ug)  Significantly less gonadotropin use
- Prospective PCOS recruited for IVF daily 3 months prior to and and significantly higher clinical
Ozay (2017) [31] randomized

care. n = 98 study group;

controlled trial n = 98 control group.

during COH. Control group:
folic acid (400 pg)

pregnancy rates were observed in the
study group versus the control.

during COH.
A significantly higher fertilization
rate and embryo quality was
Prospective 29 women with PCOS Study group: observed for the study group versus
Lesoine (2016) [32] randomized undergoing IVF care. MI (4 g) + folic acid (400 ug)  the placebo. Furthermore, a reduced

n = 14 study group; n = 15

controlled trial
control group.

daily 2 months prior to COH.
Control group: placebo.

number of gonadotropins was used
for COH in the study group versus
the placebo group; however, this was
not significant.

Colazingari (2013) [38]

100 women with PCOS
undergoing IVF care.
n =47 group ; n =53

Prospective
randomized trial

Group I:

MI (550 mg) + DCI (13.8 mg)
twice daily for 3 months.
Group II: DCI (500 mg)
twice daily for three months.

Significantly higher oocyte and
embryo quality, in addition to
pregnancy rates, were observed in

group IL Treatment continued up to
COH and

throughout pregnancy.

group I versus group I

COH: controlled ovarian hyperstimulation; DCI: d-chiro-inositol; HOMA-IR: Homeostatic Model Assessment
for Insulin Resistance; IVF: in vitro fertilization; MI: myo-inositol; OHSS: ovarian hyperstimulation syndrome;
PCOS: polycystic ovary syndrome.

5. MI in Male Factor Infertility

Male factor infertility is one of leading obstacles for couples who are experiencing prob-
lems when trying to conceive, and it accounts for approximately 20-70% of all infertility
cases [39]. Typically, male factor infertility is characterized by conditions such as oligo-
zoospermia (reduced sperm movement), asthenozoospermia, and teratozoospermia, all
three of which are described as oligoasthenoteratozoospermia (OAT) [40]. While the cause
of male factor infertility is often not easily explained, several genetic and environmental
causes are known to contribute to this condition [41].

Although typically associated with female fertility care, MI has garnered interest as a
potential treatment in male fertility. Specifically, MI has been demonstrated to reduce the
presence of amorphous fibrosis, which is commonly present on the sperm of patients with
oligozoospermia [42]. Furthermore, MI can regulate the osmotic properties of seminal fluid,
as low osmolarity may reduce sperm motility. In this context, a randomized clinical trial
of 37 patients with oligoasthenospermia demonstrated that the incubation of sperm with
MI (2 mg/mL) resulted in a significant increase in sperm motility (p = 0.0001) [43]. This
increase in sperm motility resulted in a two-fold increase in pregnancy in comparison to
the control group. Numerous studies have examined the use of MI in male factor infertility.
One double-blind RCT investigated the effect of MI in combination with folic acid in
men with idiopathic infertility, resulting in a significantly increased acrosome-reacted
spermatozoa, sperm concentration, total sperm count, and sperm progressive motility
compared to folic acid alone (p < 0.5) (Table 3) [44]. In addition, serum gonadotropin and
inhibin B levels were rebalanced following MI supplementation, with a reduction in FSH
and an increase in inhibin B. This is notable as the balance between FSH and inhibin B
is thought to be essential for healthy spermiogenesis [45]. In a prospective longitudinal
study, Montanino Oliva investigated the use of MI (1 g) as part of a multi-nutrient in men
with asthenospermia and metabolic syndrome [46]. The described supplementation regime
resulted in an improved metabolic profile of the participants, in addition to significantly
improved sperm concentration, motility, and normal morphology (p < 0.001). Interestingly,



J. Clin. Med. 2025, 14, 558

8of 12

the authors report significantly increased free and total testosterone and sex hormone-
binding globulin (SHBG) levels. The explanation for these hormonal changes is not known;
however, the authors speculate that this may be an indirect effect resulting from metabolic
changes in the patient cohort.

An improvement in sperm parameters may result in improved fertilization rates
during intracytoplasmic sperm injection (ICSI) cycles. In a randomized prospective trial,
Rubino et al. pretreated spermatozoa with either MI (2 g) or a placebo to observe the
effect of MI supplementation on fertilization rates [47]. Specifically, significant increases
were observed in fertilization rate (p = 0.002) and in the percentages of grade A embryos
(p = 0.019), suggesting that MI may improve culture conditions in ART protocols.

A further potential application of Ml is as part of sperm cryopreservation protocols.
Cryopreservation and sperm banking represent the most common uses for cryobiology,
allowing the preservation of fertility in men who have lost fertility either temporarily
or permanently [48]. While it is fundamental in modern-day ART, cryopreservation can
damage mitochondria and genetic integrity in sperm cells [49]. Furthermore, cryopreser-
vation increases the presence of reactive oxygen species (ROS), which can damage the
mitochondrial membrane and lead to reduced sperm viability, motility, and morphol-
ogy [50]. In this context, MI has been theorized to offer a cryoprotective effect via the
activation of phospholipase C, which triggers the production of InsP3 and the opening
of calcium channels. In sperm cells, this leads to an increase in mitochondrial calcium,
which improves mitochondrial function and prevents apoptosis [51]. Furthermore, MI
is thought to have a possible anti-oxidative effect, which may aid in the preservation of
sperm function [52]. To investigate this, Mohammadi et al. performed a randomized
prospective study, which evaluated the efficacy of incorporating MI in a freeze medium
versus a control medium [53]. In this study, the number of ROS did not change between
the groups; however, DNA fragmentation was significantly decreased in the MI group.
Furthermore, in the MI-treated frozen/thawed samples, sperm progressive motility and
normal morphology were increased versus in the control samples.

Table 3. Summary of studies of myo-inositol in male factor infertility.

Reference Study Type Number of Patients Treatment Type and Length Primary Findings
i Study group: Significant increases in
?Orlfgl;]im; 194 patients with MI (2 g) + folic acid (200 pg) acrosome-reacted spermatozoa,
Calogero (2015) [44] andomize _ o xpatients witl sachet twice daily. Control sperm concentration, total sperm
placebo- idiopathic infertility. Y
ntrolled stud ’ group: folic acid (200 ug) for count, and sperm
controtied study 3 months. progressive motility.
. 500 MII sibling oocytes Spermatozoa were either
Prospective

Rubino (2015) [47] bicentric injected during 78 ICSI treated with MI (2 mg/mL)  Significant increase in fertilization

cycles. n = 262 study

randomized study group; n = 238 placebo.

or a placebo prior to
in vitro culture.

rate and embryo quality.

Montanino Oliva (2016) [46]

MI (1 g), L-carnitine (30 mg),
L-arginine (30 mg),
vitamin E (30 mg), selenium
(55 ng), and 200 ug folic acid.
Twice daily for 3 months.

Significant increase in testosterone,
sperm concentration, motility, and
normal morphology.

Mohammadi (2019) [53]

Prospective 45 patients with
longitudinal asthenospermia and
study metabolic syndrome.
Randomized Semen samples from
prospective study 40 normozoospermic men.

Spermatozoa were either
treated with MI (2 mg/mL)
or a placebo prior
to freezing.

Significant increase in progressive
motility and normal morphology.
After freezing, MlI-treated samples
showed reduced liquid
peroxidation and
DNA fragmentation.

MI: myo-inositol.
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6. Conclusions

The use of MI has continued to expand, and it is no longer solely seen as an insulin
sensitizer. The studies discussed within this article demonstrate the great potential for MI
in both patients with and without PCOS seeking IVF care. While the literature does not
provide a unified consensus, the use of MI prior to ovarian stimulation may positively
affect gonadotropin use and duration, oocyte and embryo quality, fertilization, and clinical
pregnancy rates. It should be noted that studies regarding the use of MI in IVF-ET are still
limited, often with small sample size and performed in combination with other treatments
such as folic acid, melatonin, or metformin. As such, larger RCTs are required to further
probe the mechanism of action of MI in IVE. Furthermore, despite the varied studies
regarding MI in IVF care, to the best of our knowledge, no large-scale meta-analyses have
been conducted; such work would greatly help evaluate the true potential of MI in IVF.

7. Position Statement from the Experts Group on Inositol in Basic

and Clinical Research and on PCOS (EGOI-PCOS), the Polish Society
of Andrology, and the International Scientific Association for the Support
and Development of Medical Technologies

It is the recommendation of the Experts Group on Inositol in Basic and Clinical
Research and on PCOS (EGOI-PCOS), the Polish Society of Andrology, and the International
Scientific Association for the Support and Development of Medical Technologies that MI be
considered in pretreatment strategies prior to ovarian hyperstimulation with gonadotropins.
The use of MI has been demonstrated to at the very least reduce gonadotropin use and
duration in both non-PCOS and PCOS patient groups, thus reducing patient exposure to
excessive levels of gonadotropin; in addition, it may potentially result in financial savings
for ART procedures. Furthermore, the use of MI in IVF-ET may also increase oocyte and
embryo quality, in addition to increasing fertilization rate and pregnancy outcomes. It
should also be noted that MI has a well-established safety and tolerability profile, making it
an ideal candidate for routine use, with minimal risk. In non-PCOS and PCOS populations,
it is advised that MI (4 g) + folic acid (400 ng) supplementation be started three months
prior to the start of COH. It is also recommended that treatment be continued throughout
pregnancy, as MI can be beneficial in reducing the risk of gestational complications [54]. In
PCOS populations with obesity, the use of MI and DCI in a 40:1 ratio may be considered;
however, further study is required to establish the efficacy of this supplementation regime.
Lastly, while MI may be effective in ICSI procedures for male factor infertility, more
evidence is required. These recommendations are in line with the recently published
NICE-adapted guidelines from the Italian Society of Human Reproduction, who stated
“Consider prescribing MI prior to IVF because it can reduce the total dose of administered
gonadotropins” [14].
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