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ABSTRACT
Objective: To compare the effectiveness of inositol and metformin 

on the clinical characteristics, and endocrine and metabolic profiles 

of infertile polycystic ovarian syndrome (PCOS) women from 

Vietnam.

Methods: From June 2018 to August 2022, a randomized trial was 

undertaken at the Hue Center for Endocrinology and Reproduction 

on infertile women aged 18 to 40 years with polycystic ovarian 

syndrome. The clinical, endocrine, and metabolic features of these 

individuals were assessed before and after 3 months of treatment 

with 2 g of inositol or 1700 mg of metformin per day. Natural 

pregnancy rates, adverse effects, and tolerance of inositol were 

recorded.

Results: The study included 171 infertile PCOS women who were 

eligible to participate and took part in the baseline assessment, of 

whom 132 women participated in data analysis after 3 months.

After metformin treatment, 42.1% of women with oligomenorrhea 

experienced regular menstruation. Metformin significantly lowered 

body mass index (BMI), waist circumference and testosterone 

levels, but had no effect on other clinical characteristics, endocrine 

profiles, or metabolic profiles. 29.2% Of women reported 

experiencing side effects. 21% Of them attained pregnancy, which 

resulted in 17.1% of live births. In the inositol group, the rate 

of regular cycle increased by 18.2% and the total testosterone 

concentration significantly decreased. In overweight/obese women 

with PCOS, inositol significantly decreased weight, BMI, waist and 

hip circumferences (P<0.05). 100% Of women tolerated inositol 

and continued treatment. 18.9% Of them became pregnant, leading 

to 17% of live births. 

Conclusions: Metformin and inositol can improve weight and waist 

circumference in overweight/obese infertile women with PCOS. 

Metformin is associated with a higher rate of regular menstruation, 

whereas inositol is associated with a lower rate of adverse effects. 

The spontaneous conception, clinical pregnancy, and live birth rates 

between two groups are comparable.

KEYWORDS: Polycystic ovarian syndrome; Inositol; 

Metformin; Endocrine; Metabolic; Menstrual cycle; Pregnancy

1. Introduction

  Polycystic ovarian syndrome (PCOS) is the most prevalent 

endocrine condition among reproductive-aged women. Depending 

on the diagnostic criteria and research group, the prevalence of 

PCOS can range from 4% to 21%[1]. Women with PCOS are 

more likely to experience infertility, metabolic, physical, and 

psychological issues.
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Original Article

Significance
Metformin has been shown to be safe and effective in 

ameliorating the hormonal, metabolic and reproductive issues 

in women with polycystic ovarian syndrome (PCOS). It 

remains unclear whether inositol is as efficacious as metformin 

for PCOS women. In obese/overweight infertile women 

with PCOS, metformin and inositol may enhance menstrual 

regularity, weight, and waist circumference. Inositol is 

associated with a decreased rate of adverse events. This study 

demonstrated that inositol can be considered as an alternative 

to metformin for infertile PCOS women.
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  Due to the association between the etiology of insulin resistance 

and PCOS, insulin sensitizers, such as metformin and inositols, have 

been utilized to alleviate clinical symptoms and metabolic indicators 

in women with PCOS[2,3]. Metformin is an insulin sensitizer, which 

works by improving the sensitivity of peripheral tissues to insulin. 

Consequently, it reduces circulating insulin levels, making it a 

therapeutic option for reducing insulin resistance in women with 

PCOS[4]. Several prospective randomized studies and meta-analyses 

have confirmed the beneficial effects of metformin on metabolic 

disorders, hyperinsulinemia, hyperandrogenism, blood pressure and 

clinical pregnancy rates[5,6]. Metformin improves menstrual cycles 

in controlled studies, but these benefits vary due to differences in 

treatment duration (ranging from 3 months to a year), and the fact 

that previous studies were limited to obese and/or weight-gained 

women rather than a full range of women diagnosed according to the 

Rotterdam criteria[6,7].

  Myo-inositol is involved in cellular glucose absorption. It induces 

GLUT4 translocation to the cell membrane, inhibits adenylate 

cyclase, and reduces the release of free fatty acids from adipose 

tissue. Inositol is beneficial for women with PCOS, according to 

available evidence[8,9]. In several meta-analyses, inositol improved 

ovulation, menstrual cycle regulation, and clinical pregnancy 

rates. Serum androgen, total testosterone, free testosterone, and 

dehydroepiandrosterone decreased significantly. However, existing 

meta-analyses feature limited sample sizes, diverse participants, and 

short follow-up durations[8,9].

  Although inositols were shown to be a promising new treatment 

in women with PCOS, there are few randomized controlled trials 

with inositol, especially in comparison with metformin. Hence, this 

study aimed to compare the effects of inositol versus metformin on 

the clinical characteristics, and endocrine and metabolic profiles of 

infertile PCOS women from Vietnam.

2. Subjects and methods

2.1. Study design

  This was a two-arm parallel randomized clinical trial conducted at 

Hue Center for Endocrinology and Reproduction at Hue University 

of Medicine and Pharmacy (HueCREI) from June 2018 to August 

2022. The study comprised 171 infertile PCOS women who met the 

inclusion and exclusion criteria. Participants were then assigned into 

two groups based on computer generated randomization sheets after 

taking written informed consent.

2.2. Inclusion criteria

  The study included all women aged 18 to 40 years with PCOS 

who visited HueCrei during the afore-specified period. PCOS 

is diagnosed when at least two of the following three criteria 

are present according to the Rotterdam criteria: (1) amenorrhea 

and oligomenorrhea; (2) the clinical or subclinical presence of 

hyperandrogenism; (3) ultrasound evidence of polycystic ovaries 

(with 12 small follicles 2-9 mm in at least one ovary and/or ovarian 

volume ≥10 cm3). PCOS is diagnosed after ruling out all other 

hyperandrogenic disorders[10].

2.3. Exclusion criteria

  Exclusion criteria included congenital adrenal hyperplasia 

and androgen production-producing tumors, Cushing's disease, 

women with a history of ovarian surgery, ovarian tumours, ovarian 

endometriosis, or ovarian failure, obstruction of both fallopian tubes, 

and severe oligoasthenoteratozoospermia.

2.4. Study size and power calculation

  The sample size was calculated following the formula:

  

  Previously, Thakur et al showed that 42.9% of PCOS women had 

regular cycles after using inositol and 66.7% of PCOS women had 

regular cycles after using metformin[10]. Based on this published 

data, power analysis were performed assuming a significance 

level of 0.05 and power of 80%. With the allocation ration 2:1, it 

was found that 50 women in the inositol group and 101 women 

in the metformin group were needed to detect this difference. 

Considering an expected loss to follow-up rate of 10%, the inositol 

group necessitated a minimum sample size of 55 women, whereas 

the metformin group at least 112 women. This study enrolled 171 

infertile PCOS women, including 113 women in metformin-arm and 

58 women in inositol-arm.

2.5. Treatment protocol

  All participants were assessed according to the following study 

procedure: Evaluation of clinical characteristics, including height, 

weight, body mass index (BMI), waist circumference, and evaluation 

of hirsutism, acne, baldness, acanthosis nigricans symptoms. 

  On days 2-4 of the menstrual cycle, the women underwent an 

ultrasound utilizing an Aloka SSD3500SX system with a 7 MHz 

frequency vaginal probe. Ovary volumes were measured in all three 

planes, and the antral follicle number in each ovary was counted. 

The volume of the ovary was computed using the formula: length 伊 

width 伊 height 伊 0.523[11]. 

  On the same day, serum blood tests quantified anti-Mullerian 

hormone (AMH), follicle stimulation hormone (FSH), estradiol 

(E2), luteinizing hormone (LH), testosterone, prolactin, blood lipid 
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balance including triglycerid (TG), total cholesterol, high-density 

lipoprotein cholesterol (HDL-cholesterol), low-density cholesterol 

(LDL-cholesterol), fasting blood glucose levels, blood glucose 

levels 2 hours after the glucose tolerance test, and hemoglobin 

A1C (HbA1C). By radioimmunoassay, the levels of FSH, LH, 

E2, progesterone, prolactin, and testosterone were determined. 

Electrochemiluminescence immunoassay (ECLIA) was used to 

quantify serum AMH on an Elecsys Roche System equipment. 

Blood lipids were measured using a Roche/Hitachi Cobas C system. 

  In this open-label study, subjects were randomly assigned to 

two groups: the metformin intervention group and the inositol 

intervention group with a ratio of 2:1 based on computer-generated 

randomization sheets. The metformin group was given metformin 

850 mg伊2 tablets per day (glucophage tablets containing 850 mg of 

metformin hydrochloride, Merck Sante S.A.S, France) within three 

months. The inositol group was given inositol 500 mg伊4 tablets 

per day (inositol tablets containing 500 mg of the active component 

Inositol-Baxco Pharmaceutical, Inc. Irwindale, CA 91010, USA) 

within three months. Intervention results were monitored after 

three months, including adverse effects (if any); menstrual cycle 

characteristics; re-examination of clinical features; re-testing of 

blood tests and spontaneous pregnancy.

2.6. Assessment of variables

2.6.1. Primary outcomes
  Primary outcomes included changes in regular menstrual rate; 

clinical hyperandrogenism; and metabolic endocrinology after 

treatment.

  Amenorrhea or oligomenorrhea was characterized as a menstrual 

cycle lasting longer than 35 days or having less than eight cycles 

per year[12]. Clinical hyperandrogenism was defined as the presence 

of acne, male pattern baldness, acanthosis nigrican, or hirsutism 

[enhanced modified Ferriman and Gallwey (mFG) scores 3 for Asian 

women][13]. BMI was computed using the square formula of weight/

height. Women were classified as obese if their BMI was equal or 

greater than 25 kg/m2 and as overweight if their BMI was greater 

than or equal to 23 kg/m2[14].  Hyperandrogenemia was 

described when the total concentration of testosterone was 

greater than 0.70 ng/mL[15,16]. Diagnosis of metabolic syndrome 

in Asian populations is based on the 2005 NCEP ATP 栿 clinical 

practice guidelines[17]. Diagnosis of insulin resistance syndrome is 

based on the ACE IRS 2003 criteria[18]. Diagnosis of dyslipidemia is 

based on the Chinese guidelines for the management of dyslipidemia 

in adults[19].

2.6.2. Secondary outcomes
  Secondary outcomes included spontaneous pregnancy (achieved 

until 3 months after treatment) rate; clinical pregnancy and live birth 

rates; incidence of adverse effects. 

  Subgroup-analysis included overweight/obese group and non 

overweight/obese group.

2.7. Statistical analysis

  The statistical program SPSS 20.0 was used for data entry 

and processing (SPSS Inc, Chicago 栿). Categorical variables 

are expressed as the number of cases and percentages, while 

continuously distributed variables are expressed as the mean and 

standard deviation (mean±SD). Before and after therapy, differences 

in metabolic endocrine parameters were assessed using the paired 

t-test if the data were normally distributed and the Wilcoxon test 

if the data were not normally distributed. Using Mc Nemar's test, 

the difference in rates before and after treatment was determined. 

Changes (before and after treatment) between two treated groups 

were compared using the Mann Whitney U test. P<0.05 is considered 

statistically significant.

2.8. Ethics statement

  This study was approved by the Ethics Committee in Biomedical 

Research, University of Medicine and Pharmacy, Hue University 

(approval number: H2018/432). Before enrolling in the trial, the 

participants were provided with a thorough explanation and written 

confirmation about the research.

3. Results

3.1. Demographic characteristics of study population 

  Our study included 171 infertile PCOS women who were 

eligible to participate and took part in the baseline assessment, 

of whom 132 women participated in data analysis after 3 months 

(after excluding women who were lost to follow-up or achieved 

pregnancy during treatment) (Figure 1). 89.5% Of the women had 

irregular menstruation. In general, women with PCOS were thin 

with a mean BMI of (21.10±2.43) kg/m2; they exhibited few 

symptoms of hyperandrogenism and hirsutism, as measured by a 

median mFG score of (0) and a low percentage of acne, alopecia 

and acanthosis nigricans (Table 1). Regarding reproductive 

endocrine characteristics, they had relatively high AMH levels 

and low testosterone levels, with median AMH and testosterone 

concentrations of (6.82) ng/mL and (0.268) ng/mL, respectively 

(Table 1) .  The metabol ic  parameters  had mean values 

within the normal range. However, 12.3% of the women had 

metabolic syndrome and 18.1% had insulin resistance (Table 

2). The median volume of the right and left ovaries were 

only (8.67) mL and (7.73) mL, respectively (Table 2). 

  Except for menstrual irregularities, systolic blood pressure and 

HbA1c, the majority of clinical, laboratory, and ultrasound parameter 

differences between the metformin and inositol-treated groups were 

not statistically significant (Table 1 and 2).
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3.2. Effects of metformin/inositol on clinical features 

   Total 27 women who spontaneously became pregnant within three 

months of starting treatment and 12 women who were lost to follow-

up were excluded from the analysis.

  In the metformin group, compared to previous treatment, the rate 

of regular menstruation increased significantly (+42.1%, P<0.001). 

Both weight and BMI decreased significantly (both P=0.002). 

Except for the statistically significant decrease in mFG score 

(P<0.05), the remaining characteristics of hyperandrogenism did not 

change, or changed very marginally without statistical significance 

(P>0.05). In both the overweight/obese and non-overweight groups, 

subgroup analysis revealed an increased rate of regular menstruation 

(both P<0.05). Weight, BMI, and waist circumference decreased 

significantly in the overweight/obese group [(-2.00) kg, P=0.001; 

(-0.78) kg/m2, and (-1.00) cm, P=0.041, respectively]. In the group 

of women who were not overweight or obese, metformin increased 

the rate of regular menstruation (+42.2%, P<0.001) (Table 3). 

  In the inositol group, the rate of regular cycle increased (+18.2%, 

P=0.008). Weight, BMI, and waist circumference all decreased 

without statistical significance (P>0.05), whereas hip circumference 

decreased significantly (P=0.016). A subgroup analysis showed 

that in overweight/obese women with PCOS, inositol significantly 

decreased weight, BMI, waist and hip circumference (P<0.05), 

while the rate of menstrual cycle increased significantly in women 

with PCOS who were not overweight/obese (+18.4%, P=0.031). The 

characteristics of hyperandrogenism did not change significantly 

(P>0.05) (Table 3).

Assessment for eligibility

Those who did not meet the inclusion 
criteria or declined to participate were 
excluded.

Complete baseline questionnaire
                (n=171)

Randomization
     (2:1 ratio)

Intervention
Metformin group
    (n=113)

Intervention
Inositol group
      (n=58)

Discontinued intervention
                 (n=1)

Lost to follow-up
    (n=7)

Lost to follow-up
    (n=5)

Complete re-evaluation after 
3 months
  

Complete re-evaluation after 
3 months
  

Not analyzed
(pregnancy achieved 
d u r i n g  t r e a t m e n t 
(n=17)  

Not analyzed
(pregnancy achieved 
d u r i n g  t r e a t m e n t 
(n=9)  

Analyzed
   (n=88)  

Analyzed
   (n=44)  

Figure 1. Participant flow diagram.
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3.3. Effects of metformin/inositol on metabolic endocrinology

  Metformin treatment significantly decreased basal LH (P=0.031) 

and caused a slight decrease in total testosterone (P=0.011). 

The mean TG concentration increased marginally significantly 

(P=0.040). There was no statistically significant (P>0.05) change in 

the concentrations of total cholesterol, LDL-cholesterol, and HDL-

cholesterol. The endocrine and metabolic parameters of overweight/

Table 2. Metabolic and ultrasound characteristics of infertile women with PCOS.

Characteristic Total (n=171) Metformin (n=113) Inositol (n=58) P
Lipid profile, mmol/L
   Cholesterol
    (Min-max)

4.48±0.80
(2.8–7.39)

4.46±0.85
(2.80–7.39)

4.50±0.71
(3.16–6.52)

0.778

   Triglycerid* 1.02 (0.39–11.18) 1.05 (0.39–11.18) 0.97 (0.44–5.99) 0.682

  LDL-Cholesterol
   (Min-max)

3.03±0.72
(1.29–5.38)

3.00±0.75
(1.29–5.01)

3.08±0.67
(1.67–5.38)

0.486

  HDL-Cholesterol
  (Min-max)

1.31±0.31
(0.48–2.61)

1.30±0.31
(0.48–2.61)

1.34±0.31
(0.75-2.36)

0.479

Glucose, mmol/L
  Fasting glucose (G0)* 5.19 (3.97–6.75) 5.21 (3.99–6.75) 5.04 (3.97–6.67) 0.094
 2 h plasma glucose (G2) 
   (Min-max)

6.54±1.45
(3.31–11.04)

6.58±1.44
(3.31–11.04)

6.46±1.48
(3.51–10.77)

0.610

  HbA1c*, % 5.10 (4.10–6.99) 5.10 (4.30–6.99) 5.00 (4.10–6.01) 0.001
  Insulin resistance#, n (%) 10 (5.8)   7 (6.2)   3 (5.2) 1.000

  Metabolic syndrome#, n (%) 21 (12.3) 13 (11.5)   8 (13.8) 0.666

  Dyslipidemia#, n (%) 75 (43.9) 51 (45.1) 24 (41.4) 0.640
Ultrasound findings
  Left ovarian volume*, mL 7.73 (2.67–23.30) 7.72 (2.67–23.30) 8.21 (3.72–20.56) 0.146
  Right ovarian volume*, mL 8.67 (2.02–23.72) 8.59 (2.02–17.54) 8.81 (3.16–23.72) 0.788

Continuous data are expressed as mean±SD and unpaired sample t-test is used; non-normally distributed data (*) is expressed as median (IQR) and Mann-
Whitney U test is used; categorical data (#) are expressed as n (%) and Fisher’s Exact test is used. LDL-Cholesterol: low-density lipoprotein cholesterol; 
HDL-Cholesterol: high-density lipoprotein cholesterol; HbA1C: hemoglobin A1C.

Table 1. Clinical and reproductive hormonal characteristics of infertile women with polycystic ovarian syndrome (PCOS).

Characteristic Total (n=171) Metformin  (n=113) Inositol (n=58) P
Age, years
(Min-max)

28.4±3.4
(20–39)

28.3±3.5
(20–38)

28.5±3.2
(22–39)

0.858

Weight, kg
(Min-max)

51.55±6.88
(39.00–73.00)

52.04±6.44
(40.00–72.00)

50.59±7.63
(39.00–73.00)

0.085

BMI, kg/m2

(Min-max)
21.10±2.43
(16.44–29.52) 

21.30±2.32
(17.04–29.52)

20.69 ± 2.60
(16.44–28.40)

0.058

Irregular cycle#, n(%) 153 (89.5) 105 (92.9) 48 (82.8) 0.040
SPB, mmHg
(Min-max)

106.40±8.89
(80.00–145.00) 

107.38±7.04
(90.00–125.00) 

104.48±11.54
(80.00–145.00)

0.041

DPB, mmHg
(Min-max)

67.40±6.88
(50.00–90.00)

67.74 ± 6.51
(60.00–85.00)

66.72 ± 7.58
(50.00–90.00)

0.275

Waist circumference*, cm 75 (60.00–102.00) 76 (60.00–100.00) 74 (60.00–102.00) 0.377

Hips circumference*, cm 90 (68.00–110.00) 91 (68.00–110.00) 90 (80.00–108.00) 0.647
WHR
(Min-max)

0.83±0.06 
(0.68–1.09)

0.83±0.06
(0.68–1.09)

0.83 ± 0.06
(0.72–0.95)

0.547

mFG* 0 (0.00–15.00) 0 (0.00–9.00) 0 (0.00–15.00) 0.068
Acne#, n(%) 19 (11.1) 10 (8.8) 9 (15.5) 0.189

Alopecia#, n(%)   8 (4.7)   5 (4.4) 3 (5.2) 1.000
Acanthosis nigricans#, n(%)   1 (0.6)   1 (0.9) 0 (0.0) 1.000
Reproductive endocrinology
   Basal FSH, IU/L
     (Min-max)

6.05±1.32
(0.88–12.02)

6.00±1.41
(0.88–12.02)

6.16±1.13
(3.83–8.32)

0.448

   Basal LH*, IU/L 8.26 (1.42–30.63) 8.25 (1.42–27.67) 8.39 (2.55–30.63) 0.352
   LH/FSH ratio* 1.40 (0.31–5.22) 1.40 (0.31–5.22) 1.39 (0.55–4.81) 0.765
   Basal E2

*, pg/mL 36.54 (5.00–167.30) 35.41 (5.00-167.30) 39.77 (5.00-120.90) 0.299
   Basal testosterone*, ng/mL 0.268 (0.025–0.829) 0.274 (0.025–0.829) 0.248 (0.029–0.624) 0.324

   Basal prolactin*, IU/L 380.90 (36.10–1332.00) 350.80 (36.10–1243.00) 391.05(124.90–1332.00) 0.532
   AMH*, ng/mL 6.82 (2.00–27.40) 6.57 (2.00–22.27) 7.13 (2.04–27.40) 0.921

Continuous data are expressed as mean±SD and unpaired sample t-test is used; non-normally distributed data (*) is expressed as median (IQR) and Mann-

Whitney U test is used; categorical data (#) are expressed as n (%) and Fisher’s Exact test is used. BMI: body mass index; SBP: systolic blood pressure; 

DBP: diastolic blood pressure; FSH: follicle stimulation hormone; LH: luteinizing hormone; E2: estradiol; AMH: anti-Mullerian hormone; mFG: modified 

Ferriman and Gallwey score; WHR: waist-to-hip ratio.
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Table 6. Spontaneous pregnancy rates [n (%)].

Parameters Metformin (n=105) Inoitol (n=53) P
Pregnancy 22 (21.0) 10 (18.9) 0.758
Clinical pregnancy 20 (19.0)   9 (17.0) 0.751
Ongoing pregnancy 19 (17.9)   9 (17.0) 0.883
Miscarriage   4 (3.8)   1 (1.9) 0.665*

Live birth 18 (17.1)   9 (17.0) 0.980

Categorical data are expressed as n (%) and Chi-square test is used or Fisher’s Exact test is used (*) 

Table 5. Adverse effect and tolerability rate.

Parameters Metformin (n=106) Inoitol (n=53)   P
Side effects 31 (29.2%) 5 (9.4%) 0.005
     Digestive disorders 23 1 -

     Tiredness 5 3
     Others 0 1
     Many side effects 3 0
Tolerabilities 105 (99.1%) 53 (100%) >0.999*

Categorical data are expressed as n (%) and Chi-square test is used or Fisher’s Exact test is used (*) 

Pre-treatment (T0)           Post-treatment (T3) Pre-treatment (T0)           Post-treatment (T3)

60

40

20

0

 T0              T3                        T0          T3

c

a** b**

R
eg

ul
ar

 c
yc

le
 (

%
)

      Pre-treatment (T0)  Post-treatment (T3)

Metformin 

Inositol

120

110

100

90

Sy
st

ol
ic

 b
lo

od
 p

re
ss

ur
e 

(m
m

H
g) Metformin 

Inositol

Metformin 

Inositol

Metformin 

Inositol

Metformin 

Inositol

Metformin 

Inositol

Metformin 

Inositol

Metformin 

Inositol

Pre-treatment (T0)          Post-treatment (T3)

60

55

50

45

40

W
ei

gh
t (

kg
)

a*

Pre-treatment (T0)           Post-treatment (T3) Pre-treatment (T0)             Post-treatment (T3)

a*

Pre-treatment (T0)           Post-treatment (T3)
Pre-treatment (T0)           Post-treatment (T3)

24

22

20

18

16

B
M

I 
(k

g/
m

2 )

  8

  6

  4

  2

  0

-2

a*
0.5

0.4

0.3

0.2

0.1

0

Te
st

os
te

ro
ne

 (
ng

/m
L

)

a*b*

6.0

5.5

5.0

4.5

4.0

3.5

C
ho

le
st

er
ol

 (
nm

ol
/L

)

9

8

7

6

5

42 
h 

pl
as

m
a 

gl
uc

os
e 

(m
m

ol
/L

)

c

c

H
ir

su
tis

m
 (

m
FG

)

Figure 2. Comparison of clinical, endocrine, and metabolic changes after 3 months of treatment with metformin and inositol. *Wilcoxon signed ranks test/ 

Paird samples t test, P<0.05; ** McNemar test, P<0.05. a: P<0.05, in metformin group; b: P<0.05, in the Inositol group, c: P<0.05, between two treated 
groups (Mann Whitney U test).
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obese women with PCOS did not improve significantly (P>0.05) 

based on subgroup analysis. In contrast, LH and testosterone levels 

decreased significantly (P<0.05) among women with a normal BMI. 

In the inositol group, we observed a statistically significant reduction 

in total testosterone concentrations [(-0.032±0.098) ng/mL; 

P=0.033]. There was no significant change in the other parameters 

of the lipid profile and related parameters of glucose metabolism 

(P>0.05). In the subgroup analysis of non-overweight/obese women, 

basal FSH levels, basal LH levels, and total testosterone levels 

decreased significantly (P<0.05) (Table 4).

3.4. Comparison of the effectiveness of metformin and inositol 
on infertile PCOS women

  There was a statistically significant (P<0.05) increase in the rate 

of regular menstruation in the metformin group compared to the 

inositol group. The change in systolic blood pressure (SBP) and in 2 

hours plasma glucose were significantly (P<0.05) different between 

the two treatment groups; however, the change before and after 

treatment in each group was not statistically significant (P>0.05). 

(Figure 2). On other hand, the other changes in the two distinct drug 

groups were not statistically significant (P>0.05) (Figure 2). The 

incidence of adverse events (after excluding cases lost to follow-up) 

was significantly higher in the metformin group than in the inositol 

group (29.2% versus 9.4%, P=0.005). The rates of spontaneous 

pregnancy, clinical pregnancy, miscarriage, and live birth (calculated 

per number of women completing treatment) did not differ 

significantly (P>0.05) between the two groups (Table 5, Table 6).

4. Discussion

  In our study, infertile women with PCOS had low BMIs, irregular 

menstruation, few symptoms of hyperandrogenism and less 

hirsutism, low total testosterone levels, and small mean ovarian 

volumes. These characteristics are comparable to those found in 

previous studies on infertile women with PCOS in Vietnam[20] and a 

few other studies in Asia, but distinct from those found in Caucasian 

studies[21,22]. The low incidence of hirsutism in East Asian women 

of Chinese, Korean, Thai, and Japanese origins may be attributable 

to weak alpha reductase activities in the hair follicles[15]. The 

2018 International evidence-based guidelines for the assessment 

and management of PCOS recommend that medical professionals 

take into account ethnic differences in the presentation of PCOS: 

Caucasian women have  higher BMIs, particularly in North America 

and Australia, whereas East Asian women have lower BMIs and less 

hirsutism[23]. In this study, the median volume of the left ovary was 

(7.73) mL; the median volume of the right ovary was (8.67 mL). 

83.0% Of the women had polycystic ovaries on both sides. PCOS 

ovarian volumes have been documented to be smaller in the Asian 

population, and it is believed that this volume varies among ethnic 

groups. Multiple studies based on the Rotterdam consensus criteria 

suggested a lower cutoff of ovarian volumes spanning from 6.40 to 

7.50 mL in order to increase the diagnostic sensitivity of PCOS[24].

  The prevalence of MetS in our study was 12.3%. The findings were 

comparable to those of other studies conducted in Vietnam, as well 

as in Korea and Taiwan, China[20,25,26]. We know that the incidence 

of MetS in women with PCOS varies considerably across countries 

and races, most likely as a result of differences in diet, lifestyles, 

and genetics. Despite a low prevalence of obesity, the dyslipidemia 

status of women with PCOS in Vietnam is alarming, according to the 

findings of this study.

  Our research revealed that metformin treatment enhanced menstrual 

cycle regularity, statistically significant weight loss and BMI, and a 

slight reduction in mFG scores. Metformin's use in PCOS is based 

on the significant role insulin resistance plays in the pathogenesis 

of the syndrome. Metformin has been shown to be beneficial for 

weight loss, lowering androgen levels, restoring menstrual cycles, 

and inducing ovulation in PCOS women. Patel et al revealed that 

metformin reduced BMI, waist-to-hip ratio, systolic blood pressure, 

and diastolic blood pressure relative to placebo, but did not affect 

mFG scores[27]. Another meta-analysis comparing metformin 

to placebo or no treatment found that metformin increased the 

rate of menstrual regularity based on seven studies[5]. Metformin 

could theoretically ameliorate hyperandrogenism and its clinical 

manifestations, such as acne and hirsutism, because it reduces 

ovarian androgen production, ovarian P450c17 activity, and free 

testosterone levels, resulting in a reduction of mFG scores within a 

few months[28].

  We discovered that after metformin treatment, LH and testosterone 

levels decreased statistically. Other metabolic and endocrine 

parameters were not significantly altered. Oner et al reported that, 

in addition to enhancing BMI, hirsutism, and regular menstruation, 

decreasing free testosterone concentration, fasting blood insulin, and 

the HOMA index, metformin 1 500 mg/day reduced total cholesterol 

concentration[29]. Evidence-based guidelines for the assessment and 

management of PCOS have aggregated relevant clinical trials. The 

consensus is that metformin was effective in improving weight, BMI, 

waist circumference, testosterone, cholesterol, and TG in general or 

in specific groups in women with polycystic ovary syndrome. There 

is stronger evidence of metabolic benefits in obese women with 

PCOS[23].

  We found a statistically significant improvement in the menstrual 

cycle after three months of treatment with inositol. Weight, BMI, 

waist circumference, and mFG scores tended to decline, but this 

trend was not statistically significant. In addition, the concentration 

of total testosterone decreased significantly. Other endocrine 

and lipid parameters’ changes were not statistically significant. 

Genazzani et al reported that after 8 weeks of treatment with myo-

inositol and an unrestricted diet, their participants lost weight at 

a statistically significant level (decrease in BMI)[30]. Zarezadeh et 
al conducted a meta-analysis of the effects of inositol on BMI and 

discovered that inositol supplementation substantially decreased 

BMI. Women with PCOS and overweight/obesity exhibited the most 

pronounced effect. Inositol in the form of myo-inositol has an even 

greater effect on reducing BMI[31]. There was a significant decrease 

in testosterone levels after 12 weeks of treatment with myo-inositol, 

as well as a decrease in mFG scores that did not reach statistical 

significance according to the study by Genazzani et al[32]. Papaleo 

et al reported that the menstrual cycle was restored and preserved 
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during six months of treatment with myo-inositol[33]. Unfer et al 
conducted a meta-analysis that demonstrated a significant decrease 

in fasting insulin concentration and HOMA index in the myo-

inositol-supplemented group. In addition, there was a trend toward a 

decrease in testosterone levels in the myo-inositol group compared 

to the control group, but this difference did not reach statistical 

significance. These findings demonstrated the beneficial effects of 

myo-inositol in enhancing the metabolism and hyperandrogenism 

of PCOS-affected females[34]. Similarly, Hayamizu et al found that 

compared to the control group, inositol improved fasting insulin 

concentration, area under the curves of glucose tolerance test, free 

testosterone and sex hormone binding globulin, as well as ovulation 

rate[35].

  Our research was one of the few to investigate the difference in 

efficacy between the two groups of insulin sensitizers. The results 

revealed that the metformin group had a significantly higher 

menstrual regularity rate than the inositol group. Changes in 

clinical and paraclinical parameters following treatment with two 

distinct drugs were not statistically significant. Comparing the two 

groups, pregnancy rates were comparable while adverse events 

were significantly higher in the metformin group. In a randomized 

controlled trial comparing the effects of metformin with myo-inositol 

and with metformin+myo-inositol on ovarian function and metabolic 

factors in women, Thakur et al found that myo-inositol appeared to 

be less effective than metformin and the other group in restoring the 

menstrual cycle, but the difference was not statistically significant. 

After treatment, both metformin and inositol significantly decreased 

BMI, and the difference between the two groups was not statistically 

significant. Regarding the rate of spontaneous pregnancy after six 

months of treatment, the metformin group significantly improved 

while the inositol group did not. It should be noted, however, that 

the sample size of this study was extremely limited[10]. The meta-

analysis of Facchinetti et al reported that there was no difference 

in the effectiveness of metformin and myo-inositol on short-term 

endocrine changes, and because myo-inositol was more tolerable, 

this class of medications is more acceptable for restoring androgen 

expression and metabolism in women with PCOS[36].

  Our study was one of the few randomized clinical trials with a 

sufficiently large sample size to compare the effectiveness of two 

commonly used insulin sensitizers. Nevertheless, the research has 

some limitations. As a single center study, the sample size was not 

representative of the Vietnamese PCOS population. Also, despite 

randomization, some variables differed between the two treatment 

groups; however, these differences had no effect on the study's 

primary findings.

  In conclusion, metformin and inositol can improve weight and waist 

circumference in overweight/obese infertile women with PCOS. 

Metformin is associated with a higher rate of regular menstruation, 

whereas inositol is associated with a lower rate of adverse effects. 

The spontaneous conception, clinical pregnancy, and live birth rates 

between two groups are comparable.
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