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Comparison of metformin, myoinositol and
metformin-myoinositol combined treatments for
polycystic ovary syndrome
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Abstract

Objective: The objective of this study was to assess the effectiveness of myoinositol (4 g myoinositol + 400 mcg folic acid/day) compared with metformin
(average 1700 mg/day), as well as the combined efficacy of both treatments in managing insulin-resistant polycystic ovary syndrome (PCOS) among women.

Materials and Methods: We retrospectively analyzed the records of 68 reproductive-age PCOS patients with insulin resistance over a 3-month period. Oral
glucose tolerance tests (OGTT) (75 gr) were conducted to measure glucose levels at 0 and 120 min. Moreover, changes in prolactin, thyroid stimulating
hormone, high-density lipoprotein, low-density lipoprotein, triglyceride levels, total cholesterol, follicle-stimulating hormone, luteinizing hormone, total
testosterone, free testosterone, and dehydroepiandrosterone sulfate (DHEA-S) levels were evaluated pre- and post-treatment over a 3-month period.

Results: Statistically significant improvements were observed in menstrual regularity, body mass index (BMI), modified Ferriman Gallwey scores, OGTT
glucose levels at 0 and 120 min, total testosterone, free testosterone, and DHEA-S levels across all groups (p<0.005).

Conclusion: No significant variances were observed in terms of BMI, modified Ferriman Gallwey scores, or androgen levels across the three treatment
cohorts. The combination of myoinositol and metformin did not confer additional benefits compared with either treatment alone.
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Oz

Amac: Bu calismada, polikistik over sendromlu (PCOS) kadinlarda instilin direnci olanlarda myoinositol tedavisinin (giinde 4 g myoinositol + 400 mcg
folik asit) metformin (ortalama 1700 mg/giin) ile karsilastirlmasi ve bu iki tedavinin kombinasyonunun etkinliginin incelenmesi amaclanmistir.

Gerec ve Yontemler: Ureme ¢agindaki 68 insulin direnci olan PCOS hastasinin 3 ayhk hasta kayitlan incelenmistir. Oral glikoz tolerans testleri (OGTT)
(75 gr) 0 ve 120 dakikada glikoz duzeylerini, prolaktin, tiroid uyarict hormon, ytiksek yogunluklu lipoprotein, diisik yogunluklu lipoprotein, trigliserid,

total kolesterol, folikil stimtile edici hormon, luteinizan hormon, total testosteron, serbest testosteron, dehidroepiandrosteron sulfat (DHEA-S) diizeylerini
olculmus ve tedavinin ardindan 3 ay sonra degerlerle karsilastirlmistir.

PRECIS: This study examines the efficacy of myoinositol, metformin, and their combination in treating polycystic ovary syndrome among patients
with insulin resistance. It reveals that all three treatments demonstrate similar short-term effects on parameters such as oral glucose tolerance, lipid
profile, body mass index, and hirsutism. Notably, improvements in clinical and metabolic outcomes were observed across all treatment groups,
suggesting myoinositol’s comparable effectiveness to metformin without additional benefits from combination therapy.
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Bulgular: Tum gruplarda adet ditizeni, vucut kitle indeksi (VKID), modifiye Ferriman Gallwey skorlari, OGTT'nin 0. ve 120. dakikadaki glikoz diizeyleri,
total testosteron, serbest testosteron, DHEA-S diizeylerinde istatistiksel olarak anlamli bir iyilesme gozlenmistir (p<0,005).

Sonug: VKI, modifiye Ferriman Gallwey skorlari ve azalan androjen duzeyleri acisindan ti¢ grup arasinda fark bulunmamstir. Myoinositolun metformin ile
kombinasyonu, metformin veya yalnizca myoinositol kadar fayda saglamamustir.

Anahtar Kelimeler: Hirsutizm, instlin direnci, metformin, myoinositol, polikistik over sendromu

Introduction

Polycystic ovary syndrome (PCOS) is an endocrine disorder
impacting around 6-14% of women in their reproductive years,
with its exact cause remaining unidentified"?. It is characterized
by oligomenorrhea, symptoms of hyperandrogenism, and the
presence of polycystic ovaries on ultrasonography™. Although
its pathophysiology remains unclear, it is believed to be
multifactorial, involving genetic factors, insulin resistance,
hyperinsulinemia, and various endocrinological abnormalities'®.
Insulin resistance and the consequent hyperinsulinemia are
pivotal factors in the pathophysiology of PCOS™. Insulin
stimulates androgen production from the ovaries, with its
effects manifesting directly in the ovary and indirectly in the
pituitary gland®.

The goal of treatment in patients with PCOS who do not desire
gestation is to correct the symptoms of androgen excess and
regulate menstrual cycles. Oral contraceptives (OCs) are the
preferred choice of medication because of theirefficacy in treating
hirsutism and acne, as well as their protective effect against
estrogen-induced effects on the endometrium. Nevertheless,
OCs may exert adverse effects on insulin resistance, glucose
tolerance, vascular reactivity, and coagulability®.
Insulin-sensitizing agents are commonly used in PCOS
treatment, especially in cases of insulin resistance and
hyperinsulinemia. Metformin, a well-studied biguanide
derivative antidiabetic, rteduces gastrointestinal glucose
absorption, inhibits gluconeogenesis, and enhances peripheral
insulin sensitivity”. Myoinositol, a stereoisomer of carbon-6
sugar alcohol and member of the vitamin B group, serves as
an intracellular secondary messenger in lipid synthesis, cell
membrane structure, and cell growth, thereby influencing cell
morphogenesis and cytogenesis®”. Studies have shown that
myoinositol activates enzymes that regulate glucose metabolism,
and its deficiency has been linked to insulin resistance in
patients with PCOS!?. Myoinositol therapy has been shown to
increase ovulation and decrease testosterone and insulin levels
in PCOS patients with insulin resistance'”.

This study aimed to compare the effects of myoinositol,
metformin, and their combination on clinical and laboratory
parameters in patients with PCOS and insulin resistance.

Materials and Methods

The study included 68 patients aged 16-40 years who were
admitted to the Akdeniz University Faculty of Medicine,
Gynecology and Obstetrics Outpatient Clinic between January
2016 and August 2017 with hirsutism and/or menstrual

irregularities, diagnosed with PCOS according to the European
Society of Human Reproduction and Embryology (ESHRE)/
Rotterdam 2003 diagnostic criteria, and had concurrent
impaired fasting glucose or impaired glucose tolerance. Before
the start of the study, written approval was obtained from the
Local Ethics Committee of the Faculty of Medicine of Akdeniz
University (approval number: 618 - 2012-KAEK-20; date:
01.11.2017).

PCOS diagnosis was established in individuals who met two
of the three criteria outlined in the ESHRE diagnostic criteria.
1. Oligomenorrhea and/or anovulation

2. Clinical and/or biochemical hyperandrogenemia findings

3. Detection of polycystic ovaries using pelvic and/or vaginal
ultrasonography.

Exclusion criteria included a history of medication use for PCOS
in the previous 6 months, pregnancy, diabetes, hypertension,
liver or kidney diseases, systemic diseases such as heart disease
for those receiving corticosteroids, use of medications affecting
insulin resistance, ongoing infections, and severe insulin
resistance or heart valve disease.

Participants underwent a 75-g oral glucose tolerance test
(OGTT) at baseline and at the third month of treatment,
following a three-day 150-200 g/day carbohydrate diet and
a 12-h fasting period post-normal daily activity. Diagnostic
criteria for diabetes mellitus (DM), impaired glucose tolerance,
and impaired fasting glucose were based on the American
Diabetes Association 2011 guidelines"?, defining the following:
* Impaired fasting glucose: fasting plasma glucose levels of 100-
125 mg/dL

e Impaired glucose tolerance: 2" hour plasma glucose levels in
OGTT of 140-199 mg/dL

» DM: fasting plasma glucose levels 2126 mg/dL or 120" minute
blood sugar levels 2200 mg/dL during OGTT.

Patients were divided into three groups according to the
treatment protocols they received.

Patients were allocated into three treatment groups: Group
1 (n=22): Metformin monotherapy (oral administration
of 850 mg metformin twice daily for 3 months). Group 2
(n=28): Myoinositol monotherapy (oral administration of
2 g myoinositol twice daily for 3 months). Group 3 (n=18):
Combination therapy with myoinositol and metformin (oral
administration of 850 mg metformin twice daily and 2 mg
myoinositol twice daily for 3 months).

Metformin administration started at a dosage of 850 mg tablets,
with dose titration from the first day of treatment to minimize
side effects, gradually increasing to 1700 mg daily after 2 weeks.
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Patients were provided detailed information regarding potential
side effects associated with metformin.

Data collection included measurements of height and body
weight at baseline and 3 months after treatment. Body mass
index (BMI) was calculated by dividing body weight (kg) by
the square of height (m). Hirsutism scores were determined
and recorded using the modified Ferriman-Gallwey scoring
method at initial patient assessment and at the 3-month follow-
up. Hair density was assessed on a scale from 0 to 4 in nine
different regions using this method: The upper lip, chin, chest
area, back, waist, lower and upper abdomen, and upper arms
and legs. Those with a modified Ferriman-Gallwey score
of 8 were diagnosed with hirsutism. Pelvics or transvaginal
ultrasonography was performed using a Toshiba-Applio 500
ultrasound device at the Akdeniz University Faculty of Medicine
Obstetrics and Gynecology outpatient clinic. Polycystic ovary
changes were defined as the presence of 12 or more follicles
with a diameter of 2-9 mm and/or increased ovarian volume
(>10 mL) on ultrasonographic examination. Clinical parameters
[ovulation presence and hirsutism (Ferriman-Gallwey) scores]
and biochemical parameters (75 g OGTT, high-density
lipoprotein, low-density lipoprotein, triglyceride, free and total
testosterone, DHEA-S) were retrospectively compared with
pretreatment values after 3 months of treatment.

Statistical Analysis

Data were analyzed using the SPSS Statistics 20 statistical
package. The Shapiro-Wilk test was used to determine
whether the data were normally distributed. Nonparametric
data are presented as median minimum-maximum, while
parametric data are presented as mean + standard deviation.
In independent samples, one-way analysis of variance was used
to compare normal distributed groups, and the Kruskal-Wallis
test was used to compare non-normally distributed groups.
Intra-group comparisons were conducted using paired samples
t-tests for normally distributed data and Wilcoxon tests for non-
normally distributed data. Post-hoc analysis was performed
using Bonferroni correction. A significance level of p<0.05 was
considered statistically significant.

Results

Pre-treatment demographic, clinical, and laboratory parameters
were similar across all groups (Table 1). Table 2 presents the
clinical and laboratory parameters of the groups after 3 months
of treatment. No significant differences were observed between
the groups in terms of BMI, menstrual regularity, or laboratory
parameters after 3 months of treatment (p>0.05). The modified
Ferriman-Gallwey scores of the patients after treatment were
8.64£3.82 in Group 1, 8.11+3.85 in Group 2 and 8.67+5.68
in Group 3. Hirsutism scores of 8 or higher were observed in
14 (63.6%) patients in Group 1, 14 (50%) patients in Group 2,
and 8 (44.4%) patients in Group 3 after treatment.

In Group 1, significant differences were noted between pre-
treatment and post-treatment values for BMI, menstrual
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regularity, hirsutism scores, O0-min and 120-min OGTT
values, triglycerides, total cholesterol, free testosterone, total
testosterone, and DHEA-S (p<0.016). Similar significant
differences were observed in Group 2 and Group 3 between
pre-treatment and post-treatment values for the aforementioned
parameters (p<0.016). Intra-group changes and statistical
comparisons of groups before and after treatment are
summarized in Table 3.

There was no significant difference between the groups in terms
of the incidence of impaired glucose tolerance or impaired
fasting glucose after treatment (p=0.378). Improvements in
OGTT values were observed in all groups regardless of the type
of medication used. Additionally, no significant difference was
found in the improvement of hirsutism scores among the three
treatment groups (p=0.265). Similarly, there was no significant
difference in menstrual cycle improvement or total weight
loss between the three treatment groups (p=0.057, p=0.356,
respectively).

Discussion

This study revealed no significant differences in the short-term
effects of metformin, myoinositol, and their combination on
OGTT, lipid profile, BMI, and hirsutism in patients with PCOS
and insulin resistance. Positive changes in clinical and laboratory
outcomes were observed in all three treatment groups before
and after the intervention. Few studies have directly compared
the effects of myoinositol, metformin, and combination therapy
on clinical and metabolic parameters in women with PCOS and
insulin resistance.

Previous research by Legro et al.'? demonstrated that
myoinositol treatment for 6 months led to improvements in
menstrual cycles in 88% of patients with PCOS. Similarly,
Gerli et al."* found that 70% of patients with PCOS achieved a
normal menstrual pattern after 14 weeks of myoinositol therapy.
Consistent with these findings, we observed improvements in
menstrual parameters across all three treatment groups.
Studies investigating hirsutism scores with myoinositol
treatment in PCOS have reported a significant decrease in
Ferriman-Gallwey scores after 6 months of treatment>'".
Interestingly, our study found a statistically significant
reduction in Ferriman-Gallwey scores in all three groups after
only 3 months of treatment. This early response suggests that
lifestyle changes and weight loss associated with the 3-month
treatment regimen contributed to the observed improvement.
Several agents used in PCOS treatment target elevated serum
androgen levels, which play a significant role in the clinical
manifestations of the condition. Zacche et al."® observed a
significant decrease in free and total testosterone levels after 3
months of myoinositol treatment.

Similarly, metformin therapy reduces insulin and androgen
levels, improve insulin sensitivity, and induce ovulation®®2%.
Our study corroborates these findings, demonstrating
reductions in fasting glucose levels, OGTT values, and insulin
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Table 1. Demographic, clinical and laboratory parameters of groups before treatment

L Gowlee) Gow20e9  Gowseen p

Age (years) 26.9+6.07 23.1+4.4 25.6+5.86 0.054
Gravida 0 (0-3) 0 (0-3) 0 (0-2) 0.434
Parity 0(0-2) 0(0-2) 0 (0-1) 0.097
Abortus 0 (0-1) 0 (0-1) 0 (0-1) 0.735
Menstrual Oligomenorrhoea 20 (90.9%) 26 (92.9%) 14 (77.8%) 0960
regularity Amenore 2(9.1%) 2(7.1%) 4(22.2%)

Use Normal 4 (18.2%) 2 (7.1%) 2 (11.1%) 0.483

PCOS 18 (81.8%) 26 (92.9%) 16 (88.9%)

BMI (kg/m?*) 27.03+6.17 24.55+2.91 27.3+5.16 0.218
Hirsutism score 9 (3-18) 9 (2-19) 9 (3-27) 0.999
OGTT 0 minute 94.2+11.4 92.8+12.6 99.3£10.6 0.281
OGTT 120 minute 168.6+17.4 162£17.9 154.7+24.3 0.111
Triglycerides (mg/dL) 112+51.3 98.1+31.9 127.2+55.8 0.207
LDL (mg/dL) 100.7+26.1 101.7+15.9 105£17.2 0.833
HDL (mg/dL) 46.5+8.4 49.2+6.5 45.6+7.9 0.128
Total cholesterol (mg/dL) 168.3+32.5 176.8+22.8 168.6+23.8 0.398
Free testosterone (pg/mL) 2.71+0.89 2.41+1.05 2.52+0.88 0.293
Total testosterone (ng/mL) 0.6+0.17 0.52+0.18 0.54+0.21 0.421
DHEA-S (ug/dL) 287.2+£123.6 255.3+80 303+141.4 0.523
FSH (mIU/mL) 6.14+1.73 6.09+1.86 5.2£1.31 0.059
LH (mIU/mL) 7.79+7.04 8.58+5.75 7.37+4.62 0.480
Estradiol (pg/mL) 62.5+46.5 55.1+23.4 77.3+53.3 0.377
Prolactin (ng/mL) 10.7+4.2 11.6+4.9 13.2+4.6 0.185
TSH (uIU/mL) 1.79+1.03 1.49+0.65 1.96+1.09 0.162

PCOS: Polycystic ovary syndrome, OGTT: Oral glucose tolerance tests, DHEA-S: Dehydroepiandrosterone sulfate, LDL: Low density lipoprotein, HDL: High density lipoprotein,
LH: Luteinizing hormone, FSH: Follicle stimulating hormone, USG: Ultrasonography, BMI: Body mass index

Table 2. Clinical and laboratory parameters of the groups after 3 months of treatment

BMI (kg/m?*) 26.03+5.71 23.77+2.58 26.4+4.14 0.100
NMensimrugl Oligomenorrhoea 10 (45.5%) 14 (50%) 4(22.2%)

regularity Normal 12 (54.5%) 14 (50%) 14 (77.8%) 01>
Hirsutism score 8 (3-17) 7.5 (2-16) 8 (3-24) 0.767
OGTT 0 minute 85+12.6 83.1+12.7 82.7+9.9 0.667
OGTT 120 minute 108+24.4 106.7+28.7 107.1£17.9 0.729
Triglycerides (mg/dL) 103.8+43 94.6+28 115.7+44.8 0.289
LDL (mg/dL) 96.4+23.7 92.3+12.8 95.7+12.3 0.602
HDL (mg/dL) 47.4+7.9 53.1+£9.9 46.7+6.7 0.062
Total cholesterol (mg/dL) 161+31.6 163.5+17.8 155.1+19.5 0.336
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Table 2. Continued

Free testosterone (pg/mL) 2.38+0.68 2.03+0.92 2.11+0.63 0.196

Total testosterone (ng/mL) 0.47+0.07 0.41+0.11 0.45+0.13 0.101

DHEA-S (ug/dL) 248.6+71.2 228.5+63.6 236+81.4 0.679

FSH (mIU/mL) 4.71+0.94 4.08+1.03 4.49+0.86 0.097

LH (mIU/mL) 4.56+1.97 5.36+2.52 5.11£2.62 0.169

Estradiol (pg/mL) 41.5+£16.2 35.7£9.15 47.1+18.8 0.118

Prolactin (ng/mL) 10.6+£3.03 9.95+4.13 10.4+£3.23 0.593

TSH (ulU/mL) 1.97+0.78 1.69+0.71 2+0.67 0.138

OGTT: Oral glucose tolerance tests, DHEA-S: Dehydroepiandrosterone sulfate, LDL: Low density lipoprotein, HDL: High density lipoprotein, LH: Luteinizing hormone, FSH: Follicle
stimulating hormone, BMI: Body mass index

Table 3. Intra-group changes before and after treatment

Group 1 (n=22) Group 2 (n=28) P Group 3 (n=18)
Pre-treatment Post- Post- Pre- Post-
(e treatment - treatment | ooeon. -
B b S b e S
Amenore (2%9.1) = 2(7.1%) - ?22.2%) -
?ﬁ;ﬂls;ﬁil Oligomenorrhoea 2(20.9%) (125.5%) 0.001 ?962.9%) (1540%) 0.001 (1747.8%) ?22.2%) 0-001
Normal . 12 : 14 _ 14
(54.5%) (50%) (77.8%)
Hirsutism score (93—18) (83_17) 0.004 (92_19) 7.5(2-16) 0.001 (93_27) ?3_24) 0.001
OGTT O mine dia ene 0 T Dhy o g g oo
OGIT 120 mine A7s s 001 7o g7 oo i 0 oo
Triglycerides (mg/dL) i;i3 i?éS 0.006 283';9 3‘2‘.86 0.091 ié;é Ll}z; 0.003
Lt W WIS 00 o
HDL (g R I L L R BT
Total cholesterol (mg/dL) iggg 216 0.004 i;gg i??g 0.001 iggg Sg; 0.001
Free testosterone (pg/mL) i076139 i0328 0.003 il4é5 i0032 0.001 i05§8 i01é3 0.012
Total testosterone (ng/mL) 266.17 25}87 0.001 20558 20411 0.001 205;1 204?3 0.007
L T - Ty

OGTT: Oral glucose tolerance tests, DHEA-S: Dehydroepiandrosterone sulfate, LDL: Low density lipoprotein, HDL: High density lipoprotein, LH: Luteinizing hormone, FSH: Follicle
stimulating hormone, BMI: Body mass index
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resistance parameters with both metformin and myoinositol
therapy.

A study by Nas and T@G?" comparing combined treatments
of metformin, myoinositol, and their combination found no
significant differences in effectiveness between the myoinositol
and metformin groups. Similarly, a recent meta-analysis
comparing metformin and myoinositol reported similar
metabolic effects in the short term, with myoinositol being
better tolerated because of fewer gastrointestinal side effects®?.

Study Limitations

The limitations of our study include its retrospective nature
and the lack of a control group receiving only lifestyle
recommendations. Nonetheless, our findings support the
efficacy of myoinositol as a treatment for PCOS and underscore
its potential advantages over metformin, particularly in terms of
tolerability and side effect profile.

Conclusion

Given the uncertain etiopathogenesis of PCOS, treatment
primarily focuses on symptom management. However,
addressing underlying factors such as hyperandrogenemia
and insulin resistance can lead to normalization of the clinical
picture. Our study suggests that myoinositol therapy is at least
as effective as metformin in improving clinical and laboratory
parameters in patients with PCOS and insulin resistance.
Furthermore, combining myoinositol with metformin did not
provide any additional benefits. Considering the reported side
effects associated with metformin, myoinositol has emerged as
a promising treatment option for patients with insulin-resistant
PCOS.
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