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Table S1: Search strategy for Medline database 
Search (#number) Medline Search Terms (Title, abstract, keyword) 

#1 

 

PCOS OR “Polycystic Ovar*” OR PCOD OR sclerocystic OR “Stein Leventhal” OR “Polycyctic Ovar*”                                          

 

#2 

 

antioxidant* OR vitamin* OR selenium OR “folic acid” OR folate OR glutathione OR “Menevit anti-oxidant” OR carnitine OR carnitene OR 

“ascorbic acid” OR ascorbate OR zinc OR “fa�y acid*” OR “fish oil*” OR “plant extract*” OR tocopherol OR ubiquinol OR “coenzyme Q10” OR 

multivitamin* OR “N-acetyl cysteine” OR “L-acetyl-carnitine” OR “acetyl L-carnitine” OR acetylcysteine OR “alpha tocopherol” OR pycnogenol OR 

“myo-inositol” OR inositol OR melatonin OR “omega-3*” OR “docosahexaenoic acid” OR “eicosapentaenoic acid” OR “N3 fa�y acid*” OR EPA OR 

DHA OR “n-3*” 

 

#3 

 

“D-chiro-inositol” OR resveratrol OR curcumin OR cinnamon OR lipo* OR “alpha-lipoic acid” OR flaxseed* OR banaba OR berberine OR barberry 

OR bayberry “Gamma-aminobutyr*” OR “wine grape pomace flour” OR “grape seed extract” OR “spearmint extract” OR Bergacyn OR lactobacillus 

OR probiotic OR “Trazer F forte” OR monacolin* OR “red yeast rice” OR quercetin OR “thylakoid-rich spinach extract powder” OR “green tea” OR 

“Hibiscus sabdariffa L. powder” OR “aloe vera” OR “wild bi�er melon” OR “bi�er gourd” OR “berry polyphenol*” OR fenugreek OR spirulina OR 

hawthorn OR cardamom OR sumac 

 

#4 

 

thiamine OR riboflavin OR niacin OR “pantothenic acid” OR pyridoxine OR biotin OR cobalamin OR calcium OR phosphorus OR magnesium OR 

sodium OR chloride OR potassium OR sulfur OR sulphur OR iron OR manganese OR copper OR iodine 

#5 

 

retinaldehyde OR cholecalciferol* OR ergocalciferol* OR tocotrienol OR caroten* OR molybdenum OR cobalt OR nickel OR bromine 

#6 

 

“free radical scavenger*” OR “radical scavenger*” OR “nutritional supplement*” OR micronutrient* OR nutraceutical* OR “bioactive compound*” 

OR polyphenol* OR flavonoid* OR nutrient* OR mineral* OR diet* OR “trace element*” 

 

#7 

 

#1 AND #2 

#8 

 

#1 AND #3 

#9 

 

#1 AND #4 

#10 

 

#1 AND #5 

#11 

 

#1 AND #6 

#12 

 

#7 OR #8 OR #9 OR #10 OR #11 

 



Table S2. Details of primary studies 

Author Aim 
Country of 

origin 
Study design Sample Duration 

Diagnostic 

Criteria 
ART 

Supplement 

investigated 
Findings of primary outcomes 

Agrawal et al. 

[1] 

Evaluate the benefit of synergetic effect of 

Metformin plus Myo-inositol versus 

Metformin alone in infertile PCOS women 

undergoing ovulation induction. 

India RCT 120 3 months Rotterdam y Myo-inositol 

The study concluded significantly higher live 

birth rate in women receiving the combination 

as compared to metformin alone. 

Nestler et al. 

[2] 

Investigate if D-chiro-inositol would replenish 

stores of the DCI-IPG mediator and improve 

insulin sensitivity. 

Venezuela RCT 44 6-8 weeks Descriptive n Dchiro-inositol 

D-chiro-inositol increases the action of insulin 

in patients with the polycystic ovary 

syndrome, thereby improving ovulatory 

function and decreasing serum androgen 

concentrations, blood pressure, and plasma 

triglyceride concentrations. 

Cheang et al. 

[3] 

Investigate whether oral DCI mediates an 

increase in the release of the DCI-IPG 

mediator and an improvement in insulin 

sensitivity in women with PCOS. 

USA RCT 11 6 weeks Descriptive n Dchiro-inositol 

The significant relationship between DCI-IPG 

release and insulin sensitivity suggests that the 

DCI-IPG mediator may be a target for 

therapeutic interventions in PCOS. 

Emekci Ozay 

et al. [4] 

Investigate the effect of myo-inositol on 

pregnancy rates of patients diagnosed with 

PCOS who have undergone controlled 

ovulation induction and intrauterine 

insemination (IUI). 

Turkey RCT 196 12 weeks Rotterdam y Myo-inositol 

This study shows that MYO should be 

considered in the treatment of infertile PCOS 

patients. MYO administration increases 

clinical pregnancy rates, lowers total rFSH 

dose and the duration of the ovulation 

induction. 

Costantino et 

al. [5] 

Investigate the effects of treatment with Myo-

inositol on circulating insulin, glucose 

tolerance, ovulation and serum androgens 

concentrations in women with the PCOS 

Italy RCT 42 12-16 weeks Descriptive n 
Myo-inositol plus 

folic acid (combined_ 

Treatment of PCOS patients with Myo-inositol 

provided a decreasing of circulating insulin 

and serum total testosterone as well as an 

improvement in metabolic factors. 

Unfer et al. [6] 

Compare the effects myo-inositol and D-chiro-

inositol on oocyte quality in euglycemic PCOS 

patients. 

Italy RCT 84 8 weeks Rotterdam y 
Myo-inositol, Dchiro-

inositol 

Data showed that, in PCOS patients having a 

normal insulin response, myo-inositol 

treatment rather than D-chiro-inositol is able 

to improve oocyte and embryo quality during 

ovarian stimulation protocols. 

Genazzani et 

al. [7] 

Investigate hormonal dynamics in a group of 

non-obese PCOS patients under myo-inositol 

administration. 

Italy Single arm 24 12 weeks Rotterdam n Myo-inositol 

MYO administration positively modulates 

insulin sensitivity in non-obese PCOS patients 

without compensatory hyperinsulinemia, 

improving hormonal parameters. 

De Cicco et al. 

[8] 

Investigate the effects of a combined treatment 

with alpha-lipoic acid and myoinositol on 

clinical, endocrine and metabolic features of 

women affected by PCOS 

Italy Single arm 40 6 months Rotterdam n 
Myo-inositol, Alpha-

lipoic acid 

The combined treatment of ALA and MYO is 

able to restore the menstrual pattern and to 

improve the hormonal milieu of PCOS 

women, even in the absence of apparent 

changes in insulin metabolism. 



Bahadur et al. 

[9] 

Compare the effects of metformin alone versus 

combined therapy of metformin with 

myoinositol plus D-chiro-inositol in women 

with PCOS 

India RCT 72 6 months Rotterdam n 

Myo-inositol plus 

Dchiro-inositol 

(combined) 

Combined therapy with metformin and MYO 

plus DCI in women with PCOS and insulin 

resistance seems promising with the need for 

further studies with a greater sample size to 

evaluate the efficacy of this treatment. 

Prabhakar et 

al. [10] 

Evaluate the benefits of myoinositol plus 

metformin versus myoinositol alone in 

infertile PCOS women undergoing ovulation 

induction cycles. 

India RCT 116 6 months Rotterdam y Myo-inositol 

Myoinositol might be used alone as an insulin 

sensitizer to improve metabolic, hormonal and 

reproductive outcome in infertile PCOS 

women. Further studies with large numbers 

are warranted to confirm the role of 

myoinositol as a sole insulin sensitizer. 

Lesoine et al. 

[11] 

Investigate if the combination of myoinositol + 

folic acid was able to improve the oocyte 

quality, the ratio between follicles and 

retrieved oocytes, the fertilization rate, and the 

embryo quality in PCOS patients undergoing 

IVF treatments. 

Germany RCT 29 2 months Descriptive y Myo-inositol 

Evidence suggests that myoinositol therapy in 

women with PCOS results in better 

fertilization rates and a clear trend to a better 

embryo quality. As the number of retrieved 

oocytes was smaller in the myoinositol group, 

the risk of hyper stimulation syndrome can be 

reduced in these patients. 

Troisi et al. 

[12] 

The effect of inositols on the metabolomic 

profile of PCOS women 
Italy NRCT 30 3 months Rotterdam n 

Myo-inositol plus 

Dchiro-inositol plus 

glucomanna 

(combined) 

Our pilot study has identified a complex 

network of serum molecules that appear to be 

correlated with PCOS, and with a combined 

treatment with inositols and glucomannan. 

Nordio et al. 

[13] 

Evaluate the efficacy of seven different ratios 

between myo-inositol and Dchiro-inositol), in 

the therapy of PCOS 

Italy RCT 56 3 months Rotterdam n 

Myo-inositol plus 

Dchiro-inositol 

(combined) 

Our data demonstrated that DCI activity is 

beneficial mainly at a specific ratio with MYO, 

whereas the increase of DCI causes the loss of 

the beneficial effects at reproductive level. 

Stracquadani

o et al. [14] 

Compare the clinical, endocrine, and 

metabolic parameters in PCOS women treated 

with myo-inositol, gymnemic acid, and l-

methylfolate or myo- inositol and folic acid 

only 

Italy RCT 100 6 months Rotterdam n 

Myo-inositol, 

gymnemic acid, l-

methylfolate 

We conclude that a good option for the 

treatment of PCOS is the combined 

administration of myo-inositol, gymnemic 

acid, l-methyl-folate, especially for 

overweight/obese patients with marked 

insulin resistance and with associated 

hyperhomocysteinemia. 

Januszewski 

et al. [15] 

Evaluate the effects of a combined Myo-

inositol (MI) and D-chiro-inositol (DCI) 

therapy on the hormonal and metabolic 

parameters of women with PCOS. 

Poland Single arm 70 6 months Rotterdam n 

Myo-inositol, Dchiro-

inositol, folic acid, 

vitD, Vit B6, B5, B12 

Combination of MYO and DCI in a ratio 10:1 

seems to be efficient in improving both 

metabolic and hormonal parameters in 

patients with PCOS. 

Salenpour et 

al. [16] 

Investigate the effects of myoinositol 

treatment on metabolic and cardiovascular 

profile in PCOS women over 30 years of age 

Iran Single arm 50 3 months Rotterdam n 
Myo-inositol plus 

folic acid (combined) 

Results showed that supplementation with 

MYO and folic acid in PCOS patients over 30 

years of age could decrease the risk of 



cardiovascular problems by normalising the 

metabolic profile. 

Ozay et al. 

[17] 

Examine myo-ins effects on anti-Mullerian 

hormone levels and compare them with those 

ones obtained administering COC. 

Turkey RCT 137 3 months Rotterdam n 
Myo-inositol plus 

folic acid (combined) 

In PCOS treatment, MYO is observed more 

effective in reductions of total ovarian volume 

and anti-Mullerian hormone levels. 

Sacchinelli et 

al. [18] 

Evaluate the efficacy of NAC + Inositol + folic 

acid on ovulation rate and menstrual 

regularity in PCOS patients with and without 

insulin resistance 

Italy NRCT 91 12 months Rotterdam n 

Inositol plus folic acid 

plus N-Acetyl 

Cysteine (combined) 

Inositol and NAC may have additional non 

insulin-related mechanisms of action that 

allow achieving benefits also in those patients 

with negative HOMA-index. 

Akhtar et al. 

[19] 

Compare the efficacy of insulin sensitizer 

myoinositol versus a combination of 

myoinositol plus metformin for ovulation 

induction in polycystic ovarian syndrome. 

Pakistan RCT 60 3 months NR n Myo-inositol 

The combination of these two drugs 

‘Metformin and Myoinositol’, work 

synergistically that gives more metabolic and 

reproductive benefits as compared to single 

drug work alone. 

Carlomagno 

et al. [20] 

Test the synergistic effect of myo-inositol and 

melatonin in IVF protocols with PCOS 

patients 

Italy RCT 526 

from day 1 of 

cycle to 14 

days after 

embryo 

transfer 

Rotterdam y 

Myo-inositol plus 

folic acid (combined), 

melatonin 

Myo-inositol and melatonin have shown to 

enhance, synergistically, oocyte and embryo 

quality. 

Akbari et al. 

[21] 

Evaluate the effect of myo-Inositol 

administration on oocyte quality, fertilization 

rate and embryo quality in patients with 

PCOS during assisted reproductive 

technology (ART) cycles. 

Iran RCT 50 

1 month 

before 

antagonist 

cycle til ovum 

pick up 

Rotterdam y 
Myo-inositol plus 

folic acid (combined) 

Findings suggest that myo-Inositol alters the 

gene expression in granulosa cells and 

improves oocyte and embryo quality among 

PCOS patients undergoing ART. 

Minozzi et al. 

[22] 

Evaluate whether the combined therapy myo-

inositol plus D-chiro-inositol (in a in a 

physiological ratio of 40:1) improve the 

metabolic profile, therefore, reducing 

cardiovascular risk in PCOS patients. 

Italy Single arm 20 6 months Rotterdam n 

Myo-inositol plus 

Dchiro-inosititol plus 

folic acid (combined) 

The combined therapy myo- inositol plus D-

chiro-inositol is able to improve the metabolic 

profile of PCOS women, therefore, reducing 

the cardiovascular risk. 

Nordio et al. 

[23] 

The effectiveness in reducing the risk of 

metabolic syndrome as well as in enhancing 

the ovarian functions of a combined therapy 

with MI and DCI was compared to a mono 

therapy 

Italy RCT 50 6 months Rotterdam n 

Myo-inositol plus 

Dchiro-inositol plus 

folic acid (combined), 

Myo-inositol plus 

folic acid (combined) 

The combined administration of MYO and 

DCI in physiological plasma ratio (40:1) 

should be considered as the first line approach 

in PCOS overweight patients, being able to 

reduce the metabolic and clinical alteration of 

PCOS and, therefore, reduce the risk of 

metabolic syndrome. 

Alquzwini, T. 

[24] 

Identify the successful outcomes of using a 

choline-inositol combination (CIC) in the 

treatment of infertility in women with PCOS. 

Iraq Single arm 60 unclear NR n choline, inositol 

The choline-inositol combination may 

introduce a new treatment era of the polycystic 

ovarian syndrome in women with primary 

and secondary infertility. 



Luorno et al. 

[25] 

Does the administration of D-chiro-inositol 

affect the concentration of circulating insulin, 

the levels of serum androgens, and the 

frequency of ovulation in lean women with 

the polycystic ovary syndrome. 

Venezuela RCT 20 6-8 weeks Descriptive n Dchiro-inositol 

We conclude that, in lean women with the 

polycystic ovary syndrome, D-chiro-inositol 

reduces circulating insulin, decreases serum 

androgens, and ameliorates some of the 

metabolic abnormalities (increased blood 

pressure and hypertriglyceridemia) of 

syndrome X. 

Ciotta et al. 

[26] 

Determine the effects of myo-inositol on 

oocyte’s quality on a sample of women with 

polycystic ovary syndrome. 

Italy RCT 34 3 months Descriptive y 
Myo-inositol plus 

folic (combined) 

These data suggest that myo- inositol may be 

useful in the treatment of PCOS patients 

undergoing ovulation induction, both for its 

insulin-sensitising activity, and its role in 

oocyte maturation. 

Montanino et 

al. [27] 

Test a new formulation made up of MI and α-

LA to successfully treat MI- resistant PCOS 

women. 

Italy Single arm 37 6 months Rotterdam n 

Myo-inositol plus 

alpha lactalbumin 

(combined) 

The combination of MYO with α-LA was able 

to re-establish ovulation, greatly increasing the 

chances of desired pregnancy in the treatment 

of PCOS MYO-resistant patients 

Fruzzetti et al. 

[28] 

Compare the effects of metformin and myo-

inositol on the clinical and metabolic features 

of the women with PCOS. 

Italy RCT 50 6 months Rotterdam n 
Myo-inositol plus 

folic acid (combined) 

The two insulin-sensitizers, metformin and 

myo- inositol, show to be useful in PCOS 

women in lowering BMI and ameliorating 

insulin sensitivity, and improving menstrual 

cycle without significant differences between 

the two treatments. 

Colazingari et 

al. [29] 

Investigate the effects of the combined therapy 

myo-inositol (MI) plus D-chiro- inositol (DCI) 

or D-chiro-inositol treatment in oocyte quality. 

Italy RCT 100 12 weeks Rotterdam y 

Myoinositol plus 

Dchiro-inositol plus 

folic acid (combined), 

Dchiro-inositol, 

The present paper further supports the 

hypothesis that MYO plays a crucial role in the 

ovary in PCOS women. In particular, due to 

the physiological role played by MYO and 

DCI, the combined therapy should represent a 

better choice. 

Fruzzetti et al. 

[30] 

Evaluate the effects of the combination of D-

chiro inositol and alpha lipoic acid on 

menstrual cycles and insulin sensitivity in 

women with PCOS 

Italy NRCT 72 180 days Rotterdam n 
Dchiro-inositol, alpha 

lipoic acid 

The association of D-chiro-inositol and alpha 

lipoic acid improves menstrual cycle length, 

restoring ovulation in the majority of women. 

Insulin sensitivity improved in women with IR 

only, confirming that in presence of IR the D-

chiro-inositol has a role in restoring the insulin 

action overcoming the inactivity of epimerase 

in transforming myo-inositol to D-chiro 

inositol. 

Benelli et al. 

[31] 

Evaluate the effects of a therapy that combines 

myo-inositol (MI) and D-chiro-inositol (DCI) 

in young overweight women affected by 

PCOS 

Italy RCT 46 6 months Rotterdam n 

Myoinositol plus 

Dchiro-inositol plus 

folic acid (combined) 

The combined therapy of MYO plus DCI is 

effective in improving endocrine and 

metabolic parameters in young obese PCOS 

affected women. 



Rastegar et al. 

[32] 

Compare the effectiveness of metformin and 

myo-inositol drugs on improving 

reproductive outcomes of PCOS patients 

undergoing in vitro fertilization (IVF) 

treatment. 

Iran RCT 140 

3 months 

before IVF 

cycle til ovum 

puncture 

NR y 
Myo-inositol plus 

folic acid (combined) 

There is no significant difference in the effect 

of metformin and myo-inositol on improving 

reproductive outcomes. 

Soufizadeh et 

al. [33] 

Determine the effect of inofolic 

supplementation on women with PCOS 
Iran RCT 70 3 months NR n 

Myo-inositol plus 

folic acid (combined) 

MYO supplementation improved fat profile 

status, foetal quality and reduced miscarriage 

and also increased follicles in women with 

polycystic ovary syndrome. 

Gerli et al. 

[34] 

Assess ovarian activity (two blood samples 

per week) to assess the validity of a myo-

inositol therapeutic approach in this group of 

women. 

Italy RCT 92 14 weeks Descriptive n 
Myo-inositol plus 

folic acid (combined) 

These data support a beneficial effect of myo-

inositol in women with oligomenorrhea and 

polycystic ovaries in improving ovarian 

function. 

Gerli et al. 

[35] 

Assess ovarian activity (two blood samples 

per week) to assess the validity of inositol in 

this group of women. 

Italy RCT 283 14 weeks Descriptive n Inositol 

These data support a beneficial effect of 

inositol in improving ovarian function in 

women with oligomenorrhea and polycystic 

ovaries. 

Rajasekaran 

et al. [36] 

Study the effects of myoinositol in comparison 

to metformin, in reducing the risk of OHSS 

and improving ART outcome in PCOS women 

undergoing IVF. 

India RCT 102 3 months Rotterdam y Myo-inositol 

Myo is equally beneficial as Met in reducing 

the risk of OHSS and has better ART outcome 

in PCOS women undergoing antagonist cycles. 

Mendoza et 

al. [37] 

Evaluate the effect of two doses of D-chiro-

inositol (DCI) in combination with Myo-

inositol (MYO) in women with PCOS 

undergoing ICSI. 

Spain RCT 60 12 weeks Rotterdam y 
Myo-inositol, Dchiro-

inositol 

The combination of MYO-DCI at high doses of 

DCI improves the pregnancy rates and reduces 

the risk of OHSS in women with PCOS 

undergoing ICSI. 

Papaleo et al. 

[38] 

Determine the effects of myo-inositol on 

oocyte quality in PCOS patients undergoing 

intracytoplasmic sperm injection (ICSI) cycles. 

Italy RCT 60 unclear Descriptive y 
Myo-inositol plus 

folic acid (combined) 

These data show that in patients with PCOS, 

treatment with myo-inositol and folic acid, but 

not folic acid alone, reduces germinal vesicles 

and degenerated oocytes at ovum pick-up 

without compromising total number of 

retrieved oocytes. 

Mendoza et 

al. [39] 

Evaluate the effect of two doses of D-chiro-

inositol (DCI) in combination with Myo-

inositol (MYO) on the oocyte quality (OQ) of 

women with PCOS undergoing 

intracytoplasmic sperm injection (ICSI) 

Spain RCT 11 12 weeks Rotterdam y 
Myo-inositol, Dchiro-

inositol 

The combination of MYO with high doses of 

DCI improved oocyte cytoplasm quality in 

women with PCOS undergoing ICSI. 

Soldat-

Stankovic et 

al. [40] 

To compare the effects of insulin sensitizers 

metformin and myo-inositol on adiponectin 

levels and metabolic characteristics in women 

with PCOS with respect to their body mass 

index. 

Bosnia and 

Herzegovina 
RCT 66 6 months Rotterdam n Myo-inositol 

The two insulin sensitizers, MET and MYO, 

were useful in reducing BMI and improving 

body composition without significant 

differences between the two treatments in 

PCOS women. 



Artini et al. 

[41] 

Evaluate the effects the administration of myo-

inositol on hormonal parameters in a group of 

PCOS patients. 

Italy RCT 50 12 weeks Descriptive y Myo-inositol 

MYO administration improves reproductive 

axis functioning in PCOS patients reducing the 

hyperinsulinemic state that affects LH 

secretion. 

Kitaya et al. 

[42] 

Evaluate the effect of myoinositol 

supplementation on intracytoplasmic sperm 

injection outcome in Japanese infertile 

polycystic ovarian syndrome (PCOS) women 

with non-obese less-androgenic phenotype 

Japan NRCT 50 
1 treatment 

cycle of ICSI 
NR y Myo-inositol 

Myoinositol supplementation is a safe and 

effective treatment modality to increase the 

mature and fertilized oocytes, along with a 

reduction in the gonadotropin dose in ICSI 

cycles in Japanese infertile PCOS women with 

non-obese less-androgenic phenotype. 

Zacche et al. 

[43] 

Evaluate the effects of myo-inositol in the 

treatment of cutaneous disorders like 

hirsutism and acne. 

Italy Single arm 50 6 months NR n 
Myo-inositol plus 

folic acid (combined) 

MYO administration is a simple and safe 

treatment that ameliorates the metabolic 

profile of patients with PCOS, reducing 

hirsutism and acne. 

Isabella et al. 

[44] 

Study the role played by D-chiro-inositol at 

ovarian level. 
Italy RCT 54 8 weeks Rotterdam y Dchiro-inositol 

Increasing DCI dosage progressively worsens 

oocyte quality and ovarian response. 

Tagliaferri et 

al. [45] 

Investigate which is the more effective 

between metformin and myoinositol on 

hormonal, clinical and metabolic parameters 

in obese patients with PCOS. 

Italy RCT 34 6 months Rotterdam n Myo-inositol 

Both treatments improved the glyco-

insulinaemic features of obese PCOS patients, 

but only metformin seems to exert a beneficial 

effect on the endocrine and clinical features of 

the syndrome. 

Tabatabaie et 

al. [46] 

Investigate the mechanism of Myo-Inositol, as 

an adjuvant, on key signalling pathways 

related to oocyte maturation, fertilization rate, 

and embryo quality as well as ovarian 

steroidogenesis in cumulus cells of PCOS 

patients 

Iran RCT 90 

1 month prior 

to IVF until 

ovum pick up 

NR y 
Myo-inositol plus 

folic acid (combined) 

Our study provides new insight into the 

molecular mechanism underlying the positive 

effect of Myo-Inositol on intrinsic ovarian 

defects in PCOS, steroidogenesis, oocyte 

maturation, fertilization rate, and embryo 

quality. 

Piomboni et 

al. [47] 

Evaluate the oxidative stress status of 

follicular fluid and the oocyte quality in 

women with PCOS undergoing different 

ovarian stimulation protocols. 

Italy RCT 68 unclear Rotterdam y Dchiro-inositol 

A natural supplement and a drug both showed 

a statistically significant positive effect on 

follicular milieu by decreasing the oxidative 

damage on FF proteins, as well as in 

recovering good quality oocytes. 

Marin et al. 

[48] 

Evaluating the effects of myo-inositol plus 

alpha-lactalbumin in two groups of PCOS 

women, treated in Mexico and Italy. 

Mexico/Italy NRCT 34 6 months Rotterdam n 

Myo-inositol plus 

alpha-lipoic acid plus 

folic acid (combined) 

This clinical trial demonstrated for the first 

time that myo-inositol and alpha-lactalbumin 

improve important parameters in PCOS 

patients characterized by different metabolic 

profiles. 

Dona et al. 

[49] 

Investigate oxidative-related alterations in 

erythrocytes and anti-inflammatory effects of 

inositol in women with PCOS before and after 

treatment with myo-inositol (MYO). 

Italy RCT 26 12 weeks Rotterdam n Myo-inositol 

Treatment with MYO is effective in reducing 

hormonal, metabolic, and oxidative 

abnormalities in PCOS patients by improving 

IR. 



Rolland et al. 

[50] 

Study whether supplementation with MYO 

can improve patients’ sensitivity to 

clomiphene citrate (CC) in terms of ovulation 

and pregnancy rates. 

France Single arm 26 unclear Rotterdam n 
Myo-inositol, folic 

acid 

This study proves the great interest of a RCT 

and re-opens the possibilities of insulin-

sensitizing agents in the treatment of 

anovulatory patients with PCOS, such as 

natural products like MYO. 

Ozay et al. 

[51] 

To evaluate whether myoinositol and folic 

acid therapy has any effects on ovarian 

stromal blood flow in PCOS. 

Turkey NRCT 180 3 months Rotterdam n 
Myo-inositol plus 

folic acid (combined) 

MYO therapy reduced ovarian vascularization 

in both PCOS and healthy users after 3months 

and this decrease is especially noticeable in 

women with PCOS compared to healthy 

women. OCP therapy also reduced ovarian 

vascularization just like MYO therapy. 

Morgante et 

al. [52] 

Evaluate the role of inositol supplementation 

in insulin-resistant patients with PCOS, 

undergoing gonadotropin ovulation induction 

using the low-dose step-down regimen 

Italy NRCT 30 unclear Rotterdam n 

Inositol plus 

lactoferrin plus 

bromelain (combined) 

Inositol nutritional supplementation produced 

very good clinical results with a significant 

reduction in cancellation rate and the 

consequent improvement in clinical pregnancy 

rate. 

Kamenov et 

al. [53] 

Evaluate the effectiveness of myo-inositol 

alone or in combination with clomiphene 

citrate for (1) induction of ovulation and (2) 

pregnancy rate in anovulatory women with 

PCOS and proven insulin resistance. 

Bulgaria Single arm 50 unclear Rotterdam n 
Myo-inositol plus 

folic acid (combined) 

Myo-inositol treatment ameliorates insulin 

resistance and body weight and improves 

ovarian activity in PCOS patients. 

Papaleo et al. 

[54] 

Investigate if the administration of myo-

inositol would improve the insulin-receptor 

activity, restoring normal ovulatory function. 

Italy Single arm 25 6 months Descriptive n 
Myo-inositol plus 

folic acid (combined) 

Myo-inositol is a simple and safe treatment 

that is capable of restoring spontaneous 

ovarian activity and consequently fertility in 

most patients with PCOS. This therapy did not 

cause multiple pregnancy. 

Minozzi et al. 

[55] 

Compare the effects of a combined 

contraceptive pill (OCP) in combination with 

myo-inositol (MI) on endocrine, metabolic, 

and clinical parameters in patients with PCOS 

Italy NRCT 155 12 months Rotterdam n 
Myo-inositol plus 

folic acid (combined) 

Our data show that a combination of 

combined contraceptive pill and MYO may be 

more effective in controlling endocrine, 

metabolic, and clinical profile in patients with 

PCOS than OCP alone and may reduce insulin 

levels and insulin resistance. Hence, combined 

treatment may become a more effective long-

term therapeutic choice for controlling PCOS 

symptoms. 

Nehra et al. 

[56] 

Evaluate and compare the effect of insulin 

sensitizers i.e., metformin and myoinositol on 

anthropometric parameters in PCOS patients 

India RCT 60 24 weeks AES n Myo-inositol 

There was a definite improvement in 

anthropometric parameters with both 

metformin and myoinositol but on comparing 

these drugs, no significant difference was 

observed. Thus, myoinositol can also be used 



as an alternative to metformin for the 

treatment of PCOS. 

Nazirudeen et 

al. [57] 

Compare the effect of metformin 

monotherapy versus a combination of 

metformin with Myoinositol and D-chiro-

inositol in PCOS. 

India RCT 65 6 months Rotterdam n 
Myo-inositol, Dchiro-

inositol 

The addition of myoinositol to metformin 

exerts additional benefits in improving 

menstrual cycle regularity, and quality of life 

in women with PCOS. 

Isran et al. 

[58] 

Determine the two years’ experience of myo-

inositol use in women presented with PCOS 
Pakistan Single arm 65 2 years NR n Myo-inositol 

The treatment of females with PCOS with 

myoinositol has showed considerable amount 

of improvements in terms of increasing 

fertilization along with omitting menstrual 

cycle irregularities and weight loss of the 

patients. 

Vartanyan et 

al. [59] 

Evaluate the effectiveness of inositol in 

patients with PCOS for improving the quality 

of oocytes, the quality of embryos and the 

outcomes of IVF cycles 

Russia NRCT 270 unclear NR y Inositol 

Use of inositol in patients with PCOS during 

preconception care is an effective method 

allowing improvement of oocytes quality and 

positively affecting IVF cycle prognosis. High 

pregnancy rates per ET and ‘take home baby’ 

index after treatment are justifying inositol 

usage in patients with PCOS and infertility. 

Alviggi et al. 

[60] 

Investigate the effects of FT500 Plus® 

supplementation in women with PCOS 

undergoing controlled ovarian stimulation, 

and to evaluate antioxidant activity in FF 

collected during oocyte retrieval. 

Italy Observational 50 

retrospectively 

evaluated - 

women who 

had 

undergone 

IVF between 

Jan - Dec 2014 

Rotterdam y 

Myo-inositol plus 

folic acid plus active 

antioxidants 

(combined) 

Treatment group had significantly decreased 

ovarian volume, increase in number of MII 

oocytes. 

Artini et al. 

[61] 

Evaluate the effect of DCI and ALA 

administration in PCOS patients who 

underwent IVF, in overweight or obese 

patients with a family history of diabetes 

Italy Observational 20 

retrospectively 

evaluated 

women 

undergoing 

IVF from 

March 2018 to 

March 2019 

Rotterdam y 
Dchiro-inositiol, alpha 

lipoic acid 

Our results showed that combined regimen of 

DCI and ALA, at the low dosage we used, 

could be an interesting strategy in overweight 

PCOS patients with familial diabetes, because 

reproductive outcomes seem to improve after 

this treatment, probably through an 

improvement in IR. 

Regidor et al. 

[62] 

The aim of this study was to determine the 

pregnancy rates under the use of a 

combination of myoinositol and folic acid in 

patients with a PCOS in Germany, to establish 

if this molecule can be used as a safer 

treatment option for the fertility improvement 

of this disease. 

Germany Observational 3602 

questionnaire 

presented to 

245 

gynaecologists 

in Germany 

between June 

2014 and 

March 2015 

Rotterdam  Myo-inositol plus 

folic acid (combined) 

This confirms that myoinositol is not only an 

effective alternative in the treatment of PCOS 

patients but also a secure one as no side effects 

could be observed in the standard dosage. 

Compliance results in better outcomes in the 

management of ovulation, hyperandrogenism, 

and metabolic parameters on patients with a 

PCOS. 



Yaylali et al. 

[63] 

Compare the effects of metformin and inositol 

co- treatments on IVF outcomes in PCOS 

patients receiving IVF treatment in our centre. 

Turkey Observational 109 

Patients 

presented at 

IVF centre 

between Jan 

2016 and Jun 

2017 

Rotterdam y 
Myo-inositol plus 

folic acid (combined) 

Insulin-sensitizing agents may have a positive 

effect on follicular development in PCOS 

patients applied with IVF. 

Fruzzetti et al. 

[64] 

Evaluate the effects of a long-term treatment 

with ALA plus MI on clinical and metabolic 

features of PCOS women. 

Italy Observational 44 

retrospective 

analysis of 

completed 

clinical charts 

- follow-up 

visits after 6, 

12, 18 and 24 

months 

Rotterdam n 

Myo-inositol plus 

alpha lipoic acid, 

(combined) 

the combination of ALA and MYO showed to 

be useful as long-term therapy in PCOS 

women, providing a normalization of the 

menstrual cycle and an amelioration of insulin 

levels with a high tolerability. 

Wdowiak et 

al. [65] 

Evaluate the influence of myo-Ins on the 

pregnancy rate and on the dynamics of 

embryo development in PCOS patients 

undergoing ICSI. 

Poland Observational 217 
3 months prior 

to ICSI 
Rotterdam y 

Myo-inositol plus 

folic acid (combined) 

Myoinositol increased embryo development 

dynamics and accelerated blastocyst stage 

reaching time; however, no effect was shown 

on clinical pregnancy. 

La Marca et 

al. [66] 

Analyse the effect of DCI on menstrual cycle 

regularity in PCOS women. 
Italy Observational 47 any point Rotterdam n Dchiro-inositol 

The use of DCI is associated to clinical benefits 

for many women affected by PCOS including 

the improvement in insulin resistance and 

menstrual cycle regularity. 

Rashad et al. 

[67] 

Clarify the impact of vitamin D 

supplementation on cardio-metabolic status, 

androgen profile, and clinical features of 

PCOS. 

Egypt RCT 145 12 weeks Rotterdam n Vitamin D, calcium 

The supplementation of VD for 12 weeks 

improved the cardio-metabolic and 

androgenic profiles of PCOS. 

Al-Bayyari et 

al. [68] 

Investigate the effect of vitamin D treatment 

on androgen levels and hirsutism scores in 

overweight women with PCOS. 

Jordan RCT 60 12 weeks Rotterdam n Vitamin D 

Vitamin D3 at a treatment dose of 50,000 IU 

per week improved 25(OH)D levels and 

decreased the hirsutism scores and androgen 

levels of overweight women with PCOS. 

Javed et al. 

[69] 

Explore and compare the effects of vitamin D 

supplementation vs. placebo on 

cardiovascular risk factors, hormones, and 

markers of liver injury and fibrosis in vitamin 

D overweight and obese vitamin D deficient 

women with PCOS. 

UK RCT 40 3 months Rotterdam n Vitamin D 

This study supports beneficial effects of 

vitamin D supplementation on liver markers 

and modest improvements in insulin 

sensitivity in vitamin D deficient women with 

PCOS. 

Abdulameery

ahya et al. [70] 

Evaluate the effect of combining oral vitamin 

D3 tablet or CoQ10 capsule with clomiphene 

citrate on hormonal, oxidative marker, and 

ovulation outcome in clomiphene citrate 

resistance PCOS patients. 

Iraq RCT 41 2 months Rotterdam n 
Vitamin D, co-enzyme 

Q10 

Supplementation with vitamin D and CoQ10 

to clomiphene citrate resistance PCOS patients 

result in improving hormonal profile, 

oxidative marker, and ovulation outcome. 



Fatemi et al. 

[71] 

Investigate the possible role of combined 

vitamin E and D supplementation in the ICSI 

outcomes of PCOS subjects. 

Iran RCT 105 8 weeks Rotterdam y Vitamin D, Vitamin E 

The findings of this trial do not add clinical 

support to the evidence that vitamins E and 

D3 may play a role in the success rate of IVF 

via an antioxidant mechanism. 

Firouzabadi 

et al. [72] 

Evaluate the efficacy of calcium & vitamin D 

supplementation in infertile women suffering 

from PCOS 

Iran RCT 100 6 months Rotterdam n Vitamin D, calcium 

This study showed the positive effects of 

calcium & vitamin D supplementation on 

weight loss, follicle maturation, menstrual 

regularity, and improvement of 

hyperandrogenism, in infertile women with 

PCOS. 

Kadoura et al. 

[73] 

This study aims to investigate the effect of 

combining calcium and vitamin D 

supplements with metformin on menstrual 

cycle abnormalities, gonadotropins, and IGF-1 

system in vitamin D-deficient/insufficient 

PCOS women. 

Syria RCT 40 8 weeks Rotterdam n Vitamin D, calcium 

Calcium and vitamin D supplements can 

support metformin effect on regulation of 

menstrual cycle irregularity in vitamin D-

deficient/insufficient PCOS patients, but this 

effect is not associated with any significant 

changes in gonadotropins or IGF-1 system. 

Lerchbaum et 

al. [74] 

We examined VD effects on anti-Müllerian 

hormone and other endocrine markers in 

PCOS and non- PCOS women. 

Austria RCT 330 24 weeks Rotterdam n Vitamin D 

In PCOS women, VD treatment for 24 weeks 

had a significant effect on FSH and LH/FSH 

ratio but no effect on AMH levels. 

Kaddoura et 

al. [75] 

Investigate the impact of combining calcium 

and vitamin D supplements with metformin 

on lipid profile in vitamin D 

deficient/insufficient PCOS women. 

Syria RCT 40 8 weeks Rotterdam n Vitamin D, calcium 

Adding calcium and vitamin D to metformin 

therapy had no superior effect on improving 

lipid profile in vitamin D deficient/insufficient 

subjects with PCOS. 

Seyyed et al. 

[76] 

Evaluate the effect of vitamin D 

supplementation on insulin resistance, visceral 

fat, and adiponectin in hypovitaminosis D 

women with PCOS 

Iran RCT 44 8 weeks Rotterdam n Vitamin D 

Vitamin D supplementation in vitamin D 

deficient women with PCOS, improved the 

FPG, HOMA-B, Adiponectin, and serum 

vitamin D level. 

Rahimi-

Ardabili et al. 

[77] 

To investigate the effect of cholecalciferol on 

CVD risk factors in PCOS women with 

vitamin D deficiency. 

Iran RCT 50 2 months Rotterdam n Vitamin D 

this study showed that vitamin D3 therapy 

had beneficial effects on some CVD risk factors 

in PCOS patients with vitamin D deficiency. 

Wehr et al. 

[78] 

Examine the effect of vitamin D 

supplementation on metabolic and endocrine 

parameters in PCOS women. 

Austria Single arm 57 24 weeks Rotterdam n Vitamin D 

These results suggest that vitamin D treatment 

might improve glucose metabolism and 

menstrual frequency in PCOS women. 

Rasheedy et 

al. [79] 

Assess the effect of vitamin D 

supplementation on ovulation rate in 

overweight subfertile women with PCOS 

undergoing ovulation induction. 

Egypt RCT 186 4 cycles Rotterdam n Vitamin D, calcium 

In subfertile women with PCOS undergoing 

induction of ovulation, vitamin D 

supplementation significantly improved the 

ovulation rate; however, there was no effect on 

clinical or biochemical pregnancy. 

Asadi et al. 

[80] 

Determine whether administration of vitamin 

D affects the success rates of intra uterine 

insemination in infertile PCOS women 

Iran RCT 110 2 months Rotterdam y Vitamin D 

It seems that administration of vitamin D 

induces endometrial proliferation in PCOS 

women during IUI cycle. 



Jafari-

Sfidvajani et 

al. [81] 

Evaluate the effects of vitamin D 

supplementation in combination with low-

calorie diet on anthropometric indices, 

reproductive hormones and menstrual 

regularity in overweight and obese PCOS 

women. 

Iran RCT 60 12 weeks Rotterdam n Vitamin D 

In women with PCOS, androgen profile did 

not change with vitamin D supplementation 

when combined with low-calorie diet, but 

menstrual frequency significantly improved. 

Rashidi et al. 

[82] 

Investigate the effects of vitamin D on 

metabolic disorders in women with PCOS and 

vitamin D deficiency. 

Iran RCT 86 2 months Rotterdam n Vitamin D, calcium 

This study showed that vitamin D replacement 

in women with PCOS and vitamin D 

deficiency has no effect on the improvement of 

metabolic parameters and HOMA-IR. 

Rashidi et al. 

[83] 

Evaluate the effects of calcium-vitamin D and 

metformin on the menstrual cycle and 

ovulation in patients with PCOS 

Iran RCT 60 3 months Rotterdam n Vitamin D, Calcium 

The effects of metformin and calcium-vitamin 

D in regulating the menstrual cycle suggest 

that they could also be effective for the 

treatment of anovulation and oligomenorrhea, 

with possible consequences for pregnancy 

rates in PCOS patients. 

Al-

Thuwaynee et 

al. [84] 

Evaluate the effect of Vitamin D 

supplementation on insulin sensitivity and 

androgen level in Iraqi females with PCOS. 

Iraq Single arm 60 2 months Rotterdam n Vitamin D 

Women with PCOS have a statically 

significant low level of Vitamin D in mean, 

IGT test in the mean, and high level of 

testosterone, and there were inverse 

correlations between Vitamin D with IGT and 

testosterone. 

Karadag et al. 

[85] 

Identify the effects of vitamin D 

supplementation on insulin sensitivity and 

androgen levels in vitamin-D-deficient PCOS 

patients. 

Turkey NRCT 121 12 weeks Rotterdam n Vitamin D 

Vitamin D supplementation increased insulin 

sensitivity and decreased androgen levels in 

vitamin-D-deficient women with PCOS but 

did not have any effect in vitamin-D-deficient 

non-PCOS women. 

Ghazi et al. 

[86] 

Evaluate the association of vitamin D 

deficiency with sex hormones and metabolic 

markers. 

Iraq NRCT 80 6 months Rotterdam n Vitamin D 

Vitamin D plays a role in the improvement of 

biochemical variables like serum insulin level, 

fasting blood sugar and Homeostasis model 

assessment of insulin resistance in both obese 

and nonobese polycystic ovarian Iraqi women. 

Salehpour et 

al. [87] 

Explore the effect of vitamin D 

supplementation on insulin resistance in a 

group of Iranian patients with PCOS and 

vitamin D deficiency 

Iran Single arm 41 2 months Rotterdam n Vitamin D 

A single injection of vitamin D significantly 

decreased serum insulin levels and insulin 

resistance among patients with polycystic 

ovary syndrome. 

Bonakdaran 

et al. [88] 

Determine the effects of vitamin D treatment 

in metabolic components and ovulation 

evidence in PCOS. 

Iran RCT 51 3 months Rotterdam n Vitamin D 
Calcitriol treatment in PCOS may be beneficial 

prior to metformin in ovulation induction. 

Irani et al. 

[89] 

Determine the effect of VD supplementation 

on TGF-�1 bioavailability in VD-deficient 
USA RCT 45 4 months Rotterdam n Vitamin D 

VD supplementation in VD-deficient women 

with PCOS significantly decreases the 



women with PCOS and assess whether 

changes in TGF-�1/soluble endoglin (sENG) 

levels correlate with an improvement in PCOS 

clinical manifestations. 

bioavailability of TGF-β1, which correlates 

with an improvement in some abnormal 

clinical parameters associated with PCOS. 

Raja-Khan et 

al. [90] 

To determine the effects of high-dose vitamin 

D on insulin sensitivity in PCOS 
USA RCT 28 12 weeks NIH n Vitamin D 

In women with PCOS, insulin sensitivity was 

unchanged with high-dose vitamin D but there 

was a trend towards decreased 2-hour insulin 

and a protective effect on blood pressure. 

Trummer et 

al. [91] 

Investigate the effects of vitamin D 

supplementation on plasma glucose and on 

other metabolic and endocrine parameters 

Austria RCT 180 24 weeks Rotterdam n Vitamin D 

Vitamin D supplementation had no significant 

effect on metabolic and endocrine parameters 

in PCOS with the exception of a reduced 

plasma glucose during OGTT. 

Ardabili et al. 

[92] 

Investigate if vitamin D supplementation 

would lower the glucose level and insulin 

resistance in women with PCOS and a vitamin 

D deficiency. 

Iran RCT 50 2 months Rotterdam n Vitamin D 

The study did not demonstrate the effect of 

vitamin D supplementation on insulin 

sensitivity and insulin resistance in women 

with PCOS and vitamin D deficiency. 

Al-Mosawi et 

al. [93] 

Investigate the association between vitamin 

D3 deficiency and ovulation in PCOS women 

patients 

Iraq NRCT 66 3 months NR n Vitamin D 

The important finding was that vitamin D3 

might enhance follicular maturation in PCOS 

patients. 

Figurova et al. 

[94] 

Evaluate the effect of vitamin D 

supplementation in obese, insulin-resistant 

and vitamin D-deficient PCOS women on 

metabolic abnormalities in comparison to the 

effect of metformin or combined metformin 

plus vitamin D therapy. 

Slovakia RCT 39 6 months AES n Vitamin D 

We conclude that vitamin D supplementation 

has no significant effect on anthropometric 

and metabolic parameters in PCOS women. 

Dravecka et 

al. [95] 

Evaluate the effect of vitamin D 

supplementation in obese, insulin resistant 

and vitamin D deficient PCOS women on 

biochemical and clinical hyperandrogenism 

and menstrual irregularity in comparison to 

effect of metformin or combined metformin 

plus vitamin D therapy 

Slovakia RCT 39 6 months 

Androgen 

excess society 

criteria 

n Vitamin D 

Vitamin D administration has no significant 

effect on androgen levels and clinical features 

of hyperandrogenism in obese vitamin D 

deficient PCOS women. However, it can 

potentiate effect of metformin on testosterone 

levels and LH/FSH ratio but not on clinical 

hyperandrogenism and pregnancy rate. 

Pal et al. [96] 
Assess effects of vitamin D and Calcium on 

hormonal and metabolic milieu of PCOS 
USA Single arm 12 3 months Descriptive n Vitamin D, calcium 

Androgen and BP profiles improved followed 

three-month intervention, suggesting 

therapeutic implications of vitamin D and Ca 

in overweight and vitamin D deficient women 

with PCOS. 

Sert et al. [97] 

Investigated the effect of calcium and vitamin 

D (Ca/Vit D) supplementation on the clinical, 

hormonal, and metabolic profile of patients 

with low vitamin D levels. 

Turkey Single arm 75 8 weeks Rotterdam n Vitamin D, calcium 

Ca/Vit D supplementation can improve PCOS 

symptoms such as menstrual dysfunction, 

hirsutism, and hyperandrogenism. 



Garg et al. 

[98] 

To assess the effect of vitamin D 

supplementation on parameters of insulin 

sensitivity/ resistance and insulin secretion in 

subjects with PCOS 

India RCT 36 6 months Rotterdam n Vitamin D 

Supplementation of vitamin D, at a dose of 

4000 IU/day for 6 months, did not have any 

significant effect on parameters of IS/IR and 

insulin secretion in subjects with PCOS. 

Selimoglu et 

al. [99] 

Determine the effect of vitamin D replacement 

therapy on glucose metabolism, insulin, and 

androgen levels in obese, insulin-resistant 

women with PCOS. 

Turkey Single arm 11 3 weeks Descriptive n Vitamin D 

Women with PCOS have mostly insufficient 

vitamin D levels, and vitamin D replacement 

therapy may have a beneficial effect on IR in 

obese women with PCOS. 

Tehrani et al. 

[100] 

Evaluating the efficacy of calcium and Vitamin 

D supplementation on the regularity of 

menstrual cycles, body mass index and hyper 

androgenism state of women with PCOS. 

Iran RCT 80 4 months NIH n Vitamin D, calcium 

Vitamin D and calcium supplementation in 

addition to metformin therapy in women with 

PCOS could result in a better outcome in a 

variety of PCOS symptoms including 

menstrual regularity, and ovulation. 

Kotsa et al. 

[101] 

Determine the effect of treatment with vitamin 

D3 analogue in the parameters of glucose 

metabolism in obese women with PCOS 

Greece Single arm 15 3 months Rotterdam n Vitamin D 

Treatment with the vitamin D3 analogue 

(alphacalcidol) could be of value in the 

management of PCOS. 

Zhuang et al. 

[102] 

Explore the clinical efficacy of vitamin D 

combined with metformin and clomiphene in 

the treatment of patients with PCOS combined 

with infertility. 

China Observational 396 

retrospective 

analysis 

clinical data 

NR n Vitamin D 

The clinical efficacy of VD combined with MF 

and CC in the treatment of infertility patients 

with polycystic ovary syndrome is better than 

that of MF and CC, which has reference 

significance for the clinical treatment of PCOS 

infertility. 

Kudugunti et 

al. [103] 

Study the effect of vitamin D supplementation 

on menstrual cycle dysfunction and metabolic 

parameters in PCOS women 

India Observational 75 

retrospective 

analysis of 

clinical data 

from baseline 

and 6month 

follow-up 

Rotterdam n Vitamin D 

vitamin D supplementation was not associated 

with menstrual regularization, but weight loss 

is associated with regularization of menstrual 

cycles and improvement in metabolic 

parameters and vitamin D supplementation 

may play a role in synergy with weight loss 

measures. 

Kumar et al. 

[104] 

Evaluate and compare the efficacy of 

metformin and N-acetyl cysteine (NAC) on 

clinical, hormonal, and fertility aspects in 

PCOS 

India RCT 100 12 weeks NR n N-acetyl cysteine 

The present study concludes that NAC found 

to improve some clinical features, biochemical 

markers of insulin resistance and hormonal 

levels and long-term health of women with 

PCOS through improvement in peripheral 

insulin and fewer side effects. 

Chandil et al. 

[105] 

Compare of metformin and N acetylcysteine 

on clinical, metabolic parameter and hormonal 

profile in women with PCOS 

India RCT 100 24 weeks Rotterdam n N-acetyl cysteine 

Better improvement of metabolic and 

hormonal profile was observed in the N 

acetylcysteine group 

Badawy et al. 

[106] 

Compare clomiphene citrate plus N-acetyl 

cysteine versus clomiphene citrate for 
Egypt RCT 573 2 cycles Descriptive n N-acetyl cysteine 

N-Acetyl cysteine is proved effective in 

inducing or augmenting ovulation in 

polycystic ovary patients. 



inducing ovulation in patients with polycystic 

ovary syndrome. 

Elnashar et al. 

[107] 

Compare the effect of N-acetyl cysteine and 

metformin on hormonal profile and ovulation 

rate in women with clomiphene citrate–

resistant PCOS 

Egypt RCT 61 6 weeks Rotterdam n N-acetyl cysteine 

Metformin alone is an effective drug in 

inducing ovulation in clomiphene citrate 

resistant polycystic ovary syndrome, whereas 

N-acetyl cysteine alone is not. 

Cheraghi et 

al. [108] 

Investigate the effects of metformin, N-

acetylcysteine and their combination on 

follicular fluid parameters, oocytes and 

embryo quality in PCOS patients. 

Iran RCT 60 6 weeks Rotterdam y N-acetyl cysteine 

This study concluded that NAC improves 

oocyte and embryo quality and could be 

administered as an alternative to MET. 

Cheraghi et 

al. [109] 

Compare the effects of MTF and NAC 

combination on serum metabolite and 

hormonal levels during the course of 

ovulation induction in PCOS individual 

candidates of intracy- toplasmic sperm 

injection (ICSI). 

Iran RCT 80 

day 3 of 

previous cycle 

to ovum 

pickup 

Rotterdam y N-acetyl cysteine 

Considering the adverse effect of combination 

therapy, we proposed the coadministration 

might have no beneficial effect for PCOS 

patient during course of ovulation induction of 

ICSI 

Nemati et al. 

[110] 

Evaluate the effects of short- and long-term 

treatment with metformin and NAC, in an 

adjuvant to clomiphene citrate (CC), on the 

improvement of hormonal profile and fertility 

status in CC-resistant women with PCOS. 

Iran RCT 108 12 weeks Rotterdam y N-acetyl cysteine 

Compared with metformin, administration of 

NAC in an adjuvant to CC is recommended 

for improving of hormonal profile and 

treatment of anovulatory infertility in 

hyperinsulinemic patients especially women 

with PCOS who are CC-resistant. 

Masha et al. 

[111] 

Study the effects of a prolonged treatment 

with NAC and ARG in combination in 

patients with PCOS, focusing on their ovarian 

function as well as on some metabolic 

parameters. 

Italy Single arm 8 6 months AES n 
N-acetyl cysteine, l-

arginine 

This preliminary, open study suggests that 

prolonged treatment with NAC+ARG might 

restore gonadal function in PCOS. This effect 

seems associated to an improvement in insulin 

sensitivity. 

Waseem et al. 

[112] 

Compare the frequency of ovulation with 

clomiphene citrate plus N-acetyl cysteine 

versus clomiphene citrate alone in PCOS 

Pakistan RCT 60 3 months NR n N-acetyl cysteine 

This study could not find any clinical 

superiority for clomiphene citrate plus N-

acetyl cysteine versus clomiphene citrate alone 

in term of ovulation rate. 

Teimouri et 

al. [113] 

Compare the effect of letrozole alone with 

letrozole plus N-acetyl cysteine (NAC) on the 

pregnancy rate in patients with PCOS. 

Iran RCT 317 12 days Rotterdam n N-acetyl cysteine 

The results of this search revealed that the 

number of follicles with the size of 18 mm in 

the control group was higher compared to the 

intervention group, but the fertility rate in 

patients with PCOS receiving letrozole plus N-

acetylcysteine was significantly higher. 

Kilic-Okman 

et al. [114] 

Investigate the effects of NAC administration 

on insulin resistance, the blood hormone and 

lipid profile, and homocysteine levels in 

women with PCOS 

Turkey Single arm 20 4 weeks Not reported n N-acetyl cysteine 

N-acetyl-cysteine appears to be effective as an 

insulin and testosterone-lowering drug in 

women with polycystic ovary syndrome. 

Furthermore, we show that NAC may also be 



used as a therapeutic agent to ameliorate the 

homocysteine and lipid profile in PCOS. 

Lak et al. 

[115] 

To evaluate the effect of NAC on pregnancy 

rate in PCOS patients who were candidates for 

intrauterine insemination 

Iran RCT 100 1 cycle Rotterdam y N-acetyl cysteine 

NAC is ineffective in inducing or augmenting 

ovulation in PCOS patients who were 

candidates for intrauterine insemination and 

cannot be recommended as an adjuvant to CC 

in such patients. 

Mostajeran et 

al. [116] 

Evaluate the influence of oral N-acetylcysteine 

(NAC) application as an adjuvant to letrozole 

on induced ovulation outcomes in patients 

with polycystic ovary syndrome (PCOS). 

Iran RCT 130 

1 cycle 

including 6th 

week of 

gestation 

Rotterdam n N-acetyl cysteine 

NAC is demonstrated to be a safe and well-

tolerated adjuvant to letrozole and can 

increase the pregnancy rates in PCOS patients. 

Salehpour et 

al. [117] 

Evaluate the effect of oral N-acetylcysteine 

administration as an adjuvant to clomiphene 

citrate on induction of ovulation outcomes in 

patients with PCOS 

Iran RCT 180 

1 cycle 

including 6th 

week of 

gestation 

Rotterdam n N-acetyl cysteine 

NAC as a safe and well-tolerated adjuvant to 

CC for induction of ovulation can improve the 

ovulation and pregnancy rates in PCOS 

patients. 

Maged et al. 

[118] 

Assess the adjuvant effect of metformin and 

N-acetylcysteine to clomiphene citrate in 

induction of ovulation in PCOS patients 

Egypt RCT 120 3 cycles Rotterdam n N-acetyl cysteine 

NAC as an adjuvant to CC for induction of 

ovulation improves ovulation and pregnancy 

rates in PCOS patients with beneficial impacts 

on endometrial thickness. 

Salehpour et 

al. [119] 

Evaluate the effects of NAC on manifestations 

of PCOS as well as improvement of fertility 

status. 

Iran RCT 46 6 weeks Rotterdam n N-acetyl cysteine 

N-Acetyl Cysteine improves lipid profile, 

hormonal levels, ovulation status, and long-

term health of women with PCOS with limited 

adverse effects. 

Gupta et al. 

[120] 

Compare the effects of N-acetyl cysteine, 

metformin and vitamin D3 with calcium on 

clinical and metabolic profile in PCOS. 

India RCT 66 3 months Rotterdam n 
N-acetyl cysteine, 

vitamin D, calcium 

N-acetyl cysteine had better improvement in 

clinical, and metabolic profile than metformin 

and vitamin D3 with Calcium group in PCOS 

patients. 

Cheraghi et 

al. [121] 

Investigate the effects of metformin (MET), N-

acetylcysteine (NAC) and their combination 

on the hormonal levels and expression profile 

of GDF-9, BMP-15 and c-kit, as hallmarks of 

oocyte quality, in PCOS patients. 

Iran RCT 80 6 weeks Rotterdam y N-acetyl cysteine 
This study concluded that NAC can improve 

the quality of oocytes in PCOS. 

Javanmanesh 

et al. [122] 

Compare N-acetyl cysteine and metformin on 

polycystic ovary syndrome (PCOS). 
Iran RCT 120 24 weeks Rotterdam n N-acetyl cysteine 

NAC can improve lipid profile and fasting 

blood sugar (FBS) and fasting blood insulin 

better than metformin. 

Nasr et al. 

[123] 

Evaluate N-acetyl-cysteine as an adjunctive 

therapy following unilateral laparoscopic 

ovarian drilling for clomiphene citrate-

resistant women with PCOS 

Egypt RCT 60 12 cycles Rotterdam n N-acetyl cysteine 

In conclusion, NAC is a novel adjuvant 

therapy after unilateral LOD which might help 

improve overall reproductive outcome. 



Fulghesu et 

al. [124] 

Evaluate the effect of N-acetyl-cysteine on 

insulin secretion and peripheral insulin 

resistance in subjects with PCOS 

Italy NRCT 37 5-6 weeks Descriptive n N-acetyl cysteine 

NAC may be a new treatment for the 

improvement of insulin circulating levels and 

insulin sensitivity in hyperinsulinemic patients 

with polycystic ovary syndrome. 

Rizk et al. 

[125] 

Evaluate the effect of N-acetyl-cysteine as an 

adjuvant therapy in subjects with PCOS 

resistant to clomiphene citrate 

Egypt RCT 150 
1 cycle plus 12 

weeks 
Descriptive n N-acetyl cysteine 

The NAC as an adjuvant to CC was more 

effective than placebo for CC-resistant patients 

with PCOS. It is safe and well tolerated 

Vine et al. 

[126] 

Determine the effect of 12 weeks of high dose 

fish oil and metformin therapy on fasting and 

nonfasting plasma lipids and ApoB-remnants 

in young women with the metabolic 

syndrome (MetS) and PCOS. 

Canada RCT 29 12 weeks Rotterdam n Fish oil 

The findings of this pilot trial show that high 

dose FO and FO-metformin combination 

therapy tend to lower fasting and postprandial 

plasma TG and ApoB- lipoprotein remnants 

compared with metformin; however, the study 

is limited by small sample size. 

Cussons et al. 

[127] 

Examine the effects of omega-3 fatty acids on 

liver fat in PCOS. 
Australia RCT 25 8 weeks Descriptive n Fish oil 

Omega-3 fatty acid supplementation has a 

beneficial effect on liver fat content and other 

cardiovascular risk factors in women with 

PCOS, including those with hepatic steatosis. 

Vargas et al. 

[128] 

Compare the effects of essential vs long-chain 

omega (n)-3 polyunsaturated fatty acids in 

PCOS 

USA RCT 67 6 weeks NIH n 
Fish oil, Flaxseed, 

Soybean oil 

Long- chain vs essential n-3 PUFA–rich oils 

have distinct metabolic and endocrine effects 

in polycystic ovary syndrome; and therefore, 

they should not be used interchangeably. 

Phelan et al. 

[129] 

Determine the associations between plasma 

PUFAs and metabolic and hormonal aspects 

of PCOS to investigate the efficacy of LC n23 

PUFA supplementation 

Ireland RCT 22 6 weeks NIH n Fish oil 

Cross-sectional data suggest that PUFAs 

modulated hormonal and lipid profiles and 

that supplementation with LC n23 PUFAs 

improves androgenic profiles in PCOS. 

Rafraf et al. 

[130] 

Investigate the effects of omega-3 fatty acids 

on obesity status, insulin resistance, and 

serum levels of visfatin in PCOS patients. 

Iran RCT 61 8 weeks Rotterdam n Fish oil 

Omega-3 fatty acids improved insulin 

sensitivity in PCOS patients. This beneficial 

effect was not associated with alteration in 

anthropometric measurements and serum 

visfatin levels. 

Vaziri et al. 

[131] 

Determine the effect of omega-3 

supplementation on sex hormone-binding 

protein, testosterone, free androgen index and 

menstrual status in women with PCOS. 

Iran RCT 78 8 weeks Rotterdam n Omega-3 

Omega-3 supplementation could reduce 

serum concentrations of testosterone and 

regulate menstrual cycle without significant 

effect on SHBG and FAI. 

Trop-

Steinberg et 

al. [132] 

Evaluate the effect of omega 3 during 

ovulation induction using clomiphene 
Israel RCT 34 

60 treatment 

cycles 
NR n Fish oil 

Omega 3 treatment V placebo significantly 

improved the clinical pregnancy rate in 

overweight/obese women with PCOS 

Nadjarzadeh 

et al. [133] 

Determine the effect of omega-3 

supplementation on visfatin, adiponectin, and 

anthropometric indices in PCOS women. 

Iran RCT 84 8 weeks R n Fish oil 

Our results showed that 8 weeks of 

supplementation of omega-3 may have some 

beneficial effects on PCOS biochemical 



characteristics such as LH, LH/FSH, and 

adiponectin. 

Karakas Se 

Perroud et al. 

[134] 

Investigate the effects of fish, flaxseed and 

soybean oils on BCAA and other primary 

metabolites in PCOS. 

USA RCT 67 6 weeks NIH n 
Fish oil, Flaxseed, 

Soybean oil 

As compared to Flaxseed, Fish oil and Soybean 

oil increased insulin response and resistance as 

well as several BCAA and aromatic AA. 

Benharrat et 

al. [135] 

Evaluate the effect of Omega 3 on the 

improvement of some metabolic parameters. 
Algeria RCT 60 6 weeks Rotterdam n Fish oil 

Omega 3 supplementation improves 

hyperglycemia, inflammation, and antioxidant 

defence in may lead to decreased 

cardiovascular complications. 

Mohammadi 

et al. [136] 

Investigate the effects of omega-3 fatty acids 

on serum paraoxonase 1 activity and lipids 

ratios in PCOS 

Iran RCT 64 8 weeks Rotterdam n Fish oil 

Omega-3 fatty acids may decrease the risk for 

cardiovascular disease through the 

improvement in paraxonase-1 activity and 

reduction in some lipid ratio in PCOS women. 

Khani et al. 

[137] 

Evaluate effectiveness of omega-3 

supplementation on metabolic syndrome and 

symptoms in women with PCOS. 

Iran RCT 88 6 months NIH n Fish oil 

Omega-3 decrease lipid profiles, WC, and 

interval between periods while weight, hip 

circumference, fasting blood sugar, number of 

ovarian follicle, size of ovary, bleeding 

volume, menstrual bleeding, and hirsutism 

score did not change by administration of 

omega-3. 

Mohammadi 

et al. [138] 

Investigate the effects of omega−3 fa�y acids 

on serum adiponectin levels and some 

metabolic risk factors in PCOS patients. 

Iran RCT 64 8 weeks Rotterdam n Fish oil 

Omega−3 fa�y acids had some beneficial 

effects on serum adiponectin levels, insulin 

resistance and lipid profile in PCOS patients 

and may contribute to the improvement of 

metabolic complications in these patients. 

Farzana et al. 

[139] 

Assess the effects of flaxseed powder on 

ovarian morphology, menstrual cycle, 

hirsutism and blood sugar in PCOS 

India Single arm 32 3 months Rotterdam n Flaxseed 

Flaxseed supplementation has caused 

significant reduction in ovarian volume and 

number of follicles in polycystic ovaries, 

improved the menstrual cycles and not altered 

the body weight, blood sugar and hirsutism. 

Genazzani et 

al. [140] 

To evaluate the efficacy of alpha-lipoic acid 

administration on hormonal and metabolic 

parameters of obese PCOS patients. 

Italy Single arm 32 12 weeks Rotterdam n Alpha-lipoic acid 

ALA integrative administration at a low 

dosage of 400 mg daily improved the 

metabolic impairment of all PCOS patients 

especially in those PCOS with familiar 

diabetes who have a higher grade of risk of 

NAFLD and predisposition to diabetes. 

Masharani et 

al. [141] 

Determine whether a preparation of 

controlled-release alpha lipoic acid influences 

features of the PCOS 

USA Single arm 6 16 weeks Rotterdam n Alpha-lipoic acid 

These data suggest that the CRLA has positive 

effects on the PCOS phenotype. The effects of 

CRLA, however, may have been exerted 

through a mechanism not involving changes in 

oxidative stress. 



Karimi et al. 

[142] 

Evaluate the effects of synbiotics 

supplementation on lipid and anthropometric 

profiles in infertile women with PCOS. 

Iran RCT 99 12 weeks Rotterdam n 
Synbiotic (7 strains 

bacteria) 

Overall, 12 weeks of synbiotics 

supplementation among PCOS women 

resulted in beneficial effects on LDL and HDL, 

although it is not yet clear how much our 

findings are clinically significant and more 

clinical studies with larger sample sizes are 

still needed. 

Zhang et al. 

[143] 

Monitor the impact of probiotic 

supplementation on the intestinal microbiome 

of PCOS patients 

China Single arm 14 10 weeks Descriptive n 
Bifidobacterium lactis 

V9 

Notably, we observed that the PCOS-related 

clinical indices and the intestinal microbiotas 

of the participating patients exhibited an 

inconsistent response to the intake of the B. 

lactis V9 probiotic. 

Ghanei et al. 

[144] 

Evaluate the effects of probiotic supplement 

on clinical and immunological parameters of 

PCOS. 

Iran RCT 60 12 weeks Rotterdam n 
4 strains of 

lactobacillus 

This study observed that Lactobacillus 

supplementation modulates inflammation in 

PCOS patients. 

Karimi et al. 

[145] 

Investigate the effect of synbiotics on 

metabolic parameters and apelin in PCOS 

patients. 

Iran RCT 88 12 weeks Rotterdam n 
Synbiotic (7 strains of 

bacteria) 

A 12-week synbiotic supplementation has no 

significant beneficial effects on HOMA-IR and 

CRP in PCOS patients, whereas the level of 

apelin 36 significantly decreased. 

Darvishi et al. 

[146] 

Investigated the symbiotic supplement 

influences on serum glycaemic indices and 

lipids as well as apelin rates and obesity 

values in PCOS patients. 

Iran RCT 68 8 weeks Rotterdam n 
Synbiotic (7 strains of 

bacteria) 

Synbiotic supplementation improved 

glycaemic indices, lipid profile and obesity 

values in women with PCOS. 

Shamasbi et 

al. [147] 

Determine the effect of prebiotics on 

anthropometric indices in patients with PCOS 
Iran RCT 62 6 months Rotterdam n Prebiotic 

This study confirmed the positive and 

significant effects of prebiotics in reducing 

anthropometric indices, three and six months 

after the intervention in women with PCOS. 

Chudzicka-

Strugala et al. 

[148] 

Evaluate effects of lifestyle modifications and 

synbiotic supplementation on PCOS. 
Poland RCT 65 3 months Rotterdam n 

Synbiotic (2 strains of 

bifidobacterium lactis, 

lactobacillus 

acidophilus, 

lactobacillus 

paracasei, 

lactobacillus 

plantarum, 

lactobacillus 

salivarius, 

lactobacillus lactis, 

prebiotics 

fructooligosaccharides 

and inulin 

Synbiotic supplementation potentiated effects 

of lifestyle modifications on weight loss and 

led to significant reduction of serum 

testosterone. 



Shamasbi et 

al. [149] 

Determine the effect of resistant Dextrin on 

metabolic parameters and high sensitivity C-

reactive protein, and androgen levels 

Iran RCT 62 3 months Rotterdam n Prebiotic 

Resistant dextrin consumption can regulate 

metabolic parameters and androgen levels and 

manifestations including hirsutism and 

menstrual cycle irregularity in women with 

PCOS. 

Lagowska et 

al. [150] 

Evaluate if changes in faecal short-chain fatty 

acids content with an energy-restricted diet 

and with/ without 12 × 109 CFU/day of 

Lactobacillus rhamnosus supplementation 

affect the abundance of selected gut bacteria 

and lipid profile in overweight and obese 

women with PCOS. 

Poland RCT 40 20 weeks Rotterdam n 
Lactobacillus 

rhammosus 

Twenty weeks of probiotic supplementation 

has no additional beneficial effects on selected 

gut bacteria abundance, SC- FA levels, or lipid 

profile beyond the effect of an energy-

restricted diet in overweight and obese women 

with PCOS. 

Kaur et al. 

[151] 

Ascertain the impact of multi-strain probiotic 

along with dietary and lifestyle modifications 

on restoration of menstrual regularity, weight 

reduction, metabolic and hormonal profile in 

women diagnosed with PCOS. 

India RCT 104 6 months Rotterdam n 
Probiotic (multi-

strain) 

Multi-strain probiotic along with dietary and 

lifestyle modifications were effective in the 

management of PCOS. 

Talaat et al. 

[152] 

Evaluate the added value of cinnamon to 

metformin in controlling symptoms of PCOS 
Saudi Arabia RCT 233 6 months Rotterdam n Cinnamon 

Cinnamomum Zeylanicum supplement in a 

daily dose of 336 mg constitutes an added 

value to metformin in weight reduction, 

redistribution of body fat and restoring cycle 

regularity. 

Kort et al. 

[153] 

Determine the effect of cinnamon on 

menstrual cyclicity and metabolic dysfunction 

in women with PCOS 

USA RCT 45 6 months Rotterdam n Cinnamon 

These preliminary data suggest that cinnamon 

supplementation improves menstrual cyclicity 

and may be an effective treatment option for 

some women with PCOS. 

Wiweko et al. 

[154] 

To determine the effect of metformin and 

DLBS3233 on serum AMH level. 
Indonesia RCT 51 6 months Rotterdam n Cinnamon 

There was a significant decrease in the serum 

AMH level after administration of either 

metformin or Cinnamon supplement. 

Mika et al. 

[155] 

Investigate the effects of cinnamon 

supplementation on glycaemic indices, serum 

lipids and adiponectin in patients with PCOS 

Iran RCT 84 8 weeks Rotterdam n Cinnamon 

Short term supplementation of cinnamon had 

some favourable effects on metabolic risk 

factors of women with PCOS and may be 

useful in management of PCOS complications. 

Borzoei et al. 

[156] 

Investigate the effects of cinnamon 

supplementation on antioxidant status and 

serum lipids in women with PCOS 

Iran RCT 84 8 weeks Rotterdam n Cinnamon 

Cinnamon supplementation improved 

antioxidant status and serum lipid profile in 

women with PCOS and may be applicable for 

reducing PCOS risk factors. 

Hajimonfared

nejad et al. 

[157] 

Our aim is to assess the effect of cinnamon 

powder capsules on insulin resistance, 

anthropometric measurements, glucose and 

Iran RCT 66 12 weeks Rotterdam n Cinnamon 

The present results suggest that 

complementary supplementation of cinnamon 

significantly reduced fasting insulin and 

insulin resistance in women with PCOS. 



lipid profiles, and androgens of women with 

PCOS 

Khan et al. 

[158] 

Evaluate the effect of darchini (cinnamon) in 

the management of PCOS. 
India RCT 40 60 days Rotterdam n Cinnamon 

Our results support the fact that, despite the 

small metabolic and hormonal changes, 

cinnamon therapy is well tolerated by the 

majority of patients and may be clinically 

useful, especially in patients with menstrual 

disturbances in PCOS. 

Wang et al. 

[159] 

Test that oral cinnamon extract would 

improve insulin sensitivity in women with 

PCOS. 

USA RCT 15 8 weeks NR n Cinnamon 

Comparisons of post-treatment to baseline 

insulin sensitivity indices using fasting and 2-

hour oral glucose tolerance tests showed 

significant reductions in insulin resistance in 

the cinnamon group but not in the placebo 

group. 

Permadi et al. 

[160] 

Investigate the effect of DLBS3233 on lipid 

profile, insulin resistance, and free 

testosterone of women with PCOS with high 

BMI. 

Indonesia Single arm 66 6 months Rotterdam n Cinnamon 

This study showed that a cinnamon 

supplement holds promise as a novel therapy 

to improve lipid profile for women with 

PCOS. 

Kazemi et al. 

[161] 

Report on the antioxidant properties of Ellagic 

acid for its evaluation on the Insulin 

resistance, oxidative stress and sex hormones 

levels in women with PCOS 

Iran RCT 60 8 weeks Rotterdam n Ellagic acid 

Ellagic acid supplementation can be helpful as 

a diet supplement in women with PCOS 

through improvement in insulin resistance. 

Gharaei et al. 

[162] 

Investigate the effect of astaxanthin on the 

oxidative stress response and assisted 

reproductive technology outcomes in PCOS 

patients. 

Iran RCT 42 40 days Rotterdam y Astaxanthin 

Astaxanthin treatment has been shown to 

increase both serum TAC levels and activation 

of the Nrf2 axis in PCOS patients’ GCs. 

Arentz et al. 

[163] 

Compare the effectiveness and safety of a 

lifestyle intervention plus herbal medicine 

against lifestyle alone in overweight women 

with PCOS 

Australia RCT 122 3 months Rotterdam n 

Extract of Glycyrrhiza 

glabra, Paeonia 

lactiflora, 

Cinnamomum verum 

and Hypericum 

perforatum 

(combined), Tribulus 

terrestris extract 

This trial provides evidence of improved 

effectiveness and safety for lifestyle 

intervention when combined with herbal 

medicines in women with PCOS 

Ainehchi et 

al. [164] 

Evaluate the effect of a herbal mixture alone 

and in combination with clomiphene citrate 

(CC) compared to CC on the treatment of 

PCOS 

Iran RCT 60 3 months Rotterdam n 

Mentha spicata, 

Zingiber officinale, 

Cinnamomum 

zeylanicum and 

Citrus sinensis 

(combined) 

In general, the herbal mixture along with CC 

was found to improve free testosterone, 

HOMA-IR, lipid profile, and clinical features 

of PCOS women. 



Schiuma et al. 

[165] 

Explore the effect of an Hcy-targeted 

supplement in women with PCOS 

independently of their fasting blood Hcy 

baseline levels. 

Italy RCT 32 83-105 days Rotterdam n 

betaine, l-cystine, 

chelated zinc, niacin, 

pyridoxine, riboflavin, 

5-methyl 

tetrahydrofolate,  

methylcobalamin 

(combined) 

In PCOS ladies, blood homocysteine is 

increased and inversely correlated with the 

SHBGs. Physiologic amounts of activated 

micronutrients in support to the carbon cycle 

achieve a reduction virtually in all exposed 

patients 

Kucuk et al. 

[166] 

Explore the ability of a micronutrient support 

to decrease Hcy concentration in the follicular 

fluid of PCOS women undergoing controlled 

ovarian hyperstimulation for assisted 

reproduction purposes. 

Turkey RCT 48 

2 months 

before 

stimulation 

until 7 weeks 

after embryo 

transfer 

Rotterdam y 

betaine, l-cystine, 

zinc, niacin, 

pyridoxine, riboflavin, 

5-methyl 

tetrahydrofolate, 

methylcobalamin 

(combined) 

A diet enriched with methyl donors may be 

useful in PCOS and supplements may also 

help. 

Santofimia et 

al. [167] 

Evaluate the efficacy of dietary 

supplementation with a combination of 

antioxidants for the modulation of metabolic, 

endocrine, and clinical parameters in 

comparison with oral contraception in non-

diabetic women newly diagnosed with PCOS 

Spain NRCT 96 6 months Descriptive n 

Alpha-lipoic acid, N-

acetyl cysteine, 

vitamin B6, S-

adenosyl-l-

methionine 

(combined) 

This study showed that the antioxidant 

combination might be a suitable therapy for 

patients with PCOS when oral contraceptive is 

not indicated, because in all group’s clinical 

parameters, irregular menstruation as well as 

androstenedione and quality of life were 

significantly improved with no statistical 

difference between groups. 

Hager et al. 

[168] 

Evaluate whether a micronutrient 

supplementation preparation that includes a 

high amount of omega-3 unsaturated acids, 

other antioxidants and co-enzyme Q10 would 

have an impact on specific serum parameters 

in women with PCOS 

Austria RCT 60 3 months Rotterdam n 

Omega -3, vitamin E, 

selenium, 

glycyrrhizin, co-

enzyme Q10, folic 

acid (combined) 

A micronutrient supplementation that 

includes omega-3 fatty acids, folic acid, 

selenium, vitamin E, catechin, glycyrrhizin, 

and co-enzyme Q10, given for a minimum of 3 

months, is beneficial for women with PCOS in 

terms of PCOS- specific parameters (LH:FSH 

ratio, serum testosterone and serum AMH). 

Hernndez-

Yero et al. 

[169] 

Determine the effect of Diamel on the insulin 

resistance, insulin sensitivity, and sexual 

hormones results in women with PCOS 

Cuba RCT 37 6 months Rotterdam n 

Arginine, ascorbic 

acid, zinc, folic acid, 

fumaric acid, l-

carnitine, sodium 

methyparaben, 

cyanocolbalamin, 

glycine, ornithine, 

calcium pantothenate, 

cranberry extract, 

lettuce extract, l-

cysteine, pyridoxal 

(combined) 

The study concluded that the Diamel 

decreases insulin resistance and improves 

sensitivity to this hormone in women with 

PCOS, with improvement in the levels of LH 

and testosterone. 



Al-Qadhi et 

al. [170] 

Find the effects of CoQ10 on body weight, 

serum testosterone level and oxidative stress 

in women with PCOS. 

Iraq RCT 80 3 months Rotterdam n Co-enzyme Q10 

It has been concluded that CoQ10 treatment 

produces good effects in PCOS patients mainly 

due to its effects as an antioxidant. 

Ammar et al. 

[171] 

Evaluate potential benefits of adding the 

active form of Coenzyme Q10 to Clomiphene 

Citrate compared with Human Menopausal 

Gonadotropins in Clomiphene Citrate 

resistant PCOS patients 

Saudi Arabia RCT 148 3 cycles Rotterdam n Co-enzyme Q10 

Addition of co-enzyme-Q10 to Clomiphene 

Citrate improved ovarian responsiveness in 

Clomiphene Citrate resistant patients with 

results comparable to conventional hMG 

stimulation protocol. 

Karamali et 

al. [172] 

Evaluate the impact of coenzyme Q10 

supplementation on hormonal indices, mental 

health, and biomarkers of inflammatory 

responses and oxidative stress among female 

patients suffering from PCOS 

Iraq RCT 55 12 weeks Rotterdam n Co-enzyme Q10 

12-week supplementation of CoQ10 to PCOS 

women showed beneficial impact on BDI, BAI, 

hs-CRP, total testosterone, DHEAS, hirsutism, 

SHBG, TAC and MDA levels. 

Izadi et al. 

[173] 

Investigate the effects of CoQ10 and/or 

vitamin E on cardiometabolic outcomes in 

patients with PCOS. 

Iran RCT 86 8 weeks Rotterdam n 
Co-enzyme Q10, 

vitamin E 

Co-enzyme-Q10, vitamin E (alone or in 

combination) had beneficial effects on 

cardiometabolic outcomes among women with 

PCOS. 

Refaeey et al. 

[174] 

Evaluated the effect of combined oral 

coenzyme Q10 and clomiphene citrate for 

ovulation induction in clomiphene-citrate-

resistant PCOS 

Egypt RCT 101 37 cycles Rotterdam n Co-enzyme Q10 

Combination of CoQ10 and clomiphene citrate 

in the treatment of clomiphene-citrate-resistant 

PCOS patients improves ovulation and clinical 

pregnancy rates 

Izadi et al. 

[175] 

Evaluate the effects of CoQ10 and/or vitamin 

E on glucose homeostasis parameters and 

reproductive hormones in women with PCOS. 

Iran RCT 86 8 weeks Rotterdam n 
Co-enzyme Q10, 

vitamin E 

CoQ10 with or without vitamin E 

supplementation among women with PCOS 

had beneficial effects on serum FBS and 

insulin levels, as well as HOMA-IR and total 

testosterone levels. However, only co-

supplementation affected SHBG 

concentrations. 

Jamal et al. 

[176] 

Compare the effects of the CoQ10 and 

Clomiphene citrate vs Clomiphene citrate 

alone in induction of ovulation in a Pakistan 

population 

Pakistan RCT 136 12 months Rotterdam n Co-enzyme Q10 

This study showed that the addition of CoQ10 

to Clomiphene citrate, increases the chances of 

ovulation induction. 

Pekcan et al. 

[177] 

Investigate the effect of coenzyme Q10 

supplementation on ovulation induction and 

intrauterine insemination outcomes in PCOS 

patients with clomiphene citrate failure or 

resistance 

Turkey NRCT 130 

dose 1 month 

observed for 3 

months 

NR y Co-enzyme Q10 

Short term CoQ10 supplementation was not 

found to be an effective adjuvant therapy for 

cumulative pregnancy rates in young infertile 

women with PCOS who have undergone 

ovulation induction with intrauterine 

insemination. 

Sheida et al. 

[178] 

Investigate the effect of adding L-Carnitine to 

the gonadotropins on ART outcome in frozen-
Iran RCT 83 

1 IVF cycle till 

2 weeks 

following 

Rotterdam y L-carnitine 
Our result showed that oral L-Carnitine 

administration during induction of ovulation 



thawed embryo transfer cycles among PCOS 

women. 

positive 

HHCG test 

among PCOS women could not improve 

laboratory and pregnancy outcome. 

Sangouni et 

al. [179] 

Investigate the effect of l-carnitine 

supplementation on insulin resistance, sex 

hormone-binding globulin (SHBG) and lipid 

profile in overweight/obese women with 

PCOS. 

Iran RCT 62 12 weeks Rotterdam n L-carnitine 

12-week l-carnitine supplementation in 

overweight or obese women with PCOS 

ameliorate insulin resistance, but has no effect 

on SHBG and lipid profile. 

Tauqir et al. 

[180] 

Compare the endocrine and metabolic 

parameters as well as subjective and objective 

measures of stress in women with PCOS 

before and after treatment with acetyl-L- 

carnitine (ALC) and metformin plus 

pioglitazone. 

Pakistan RCT 147 3 months AES n Acytel-l-carnitine 

We conclude that addition of ALC therapy is 

superior to metformin plus pioglitazone in 

ameliorating insulin resistance, polycystic 

ovaries, menstrual irregularities, and 

hypoadiponectinemia in women with PCOS. 

Ismail et al. 

[181] 

Evaluate the effectiveness of L-carnitine on 

improving the ovulation and pregnancy rates 

as well as adverse metabolic indices in 

clomiphene-resistant PCOS. 

Egypt RCT 170 12 weeks Rotterdam n L-carnitine 

Adding L-carnitine when treating clomiphene-

resistant PCOS patients not only improved the 

quality of ovulation and the pregnancy rate 

with an acceptable patient tolerability, but also 

enhanced the patient lipid profile and body 

mass index. 

Sangouni et 

al. [182] 

Investigate the effect of L-carnitine 

supplementation on liver fat content and 

cardiometabolic outcomes in 

overweight/obese women with PCOS. 

Iran RCT 62 12 weeks Rotterdam n L-carnitine 

L-carnitine supplementation for 12 weeks has 

no beneficial effect on liver fat content and 

cardiometabolic outcomes in overweight or 

obese women with PCOS 

Pakravanfar 

et al. [183] 

Evaluate the effect of weight loss regimen 

with and without supplementation 
Iran RCT 62 12 weeks NR n L-carnitine 

The present study showed that 1000 mg oral L-

carnitine had no significant effect on body 

weight, body mass index, body composition, 

and hip circumference, but had a significant 

effect on waist circumference size. 

Sharkwy et 

al. [184] 

Evaluate the reproductive and metabolic 

effects of L-carnitine plus metformin in 

clomiphene citrate (CC) resistant obese 

polycystic ovary syndrome (PCOS) women 

Egypt RCT 274 3 months Rotterdam n L-carnitine 

L-Carnitine may act synergistically with 

metformin for improvement of reproductive 

performance, insulin resistance, and lipid 

profile in clomiphene-resistant obese PCOS 

women. 

Sohaei et al. 

[185] 

Assess the effects of curcumin 

supplementation on glycaemic status 
Iran RCT 60 6 weeks Rotterdam n Curcumin 

Curcumin supplementation might be 

beneficial for improving serum insulin and 

QUICKI, however, future investigations are 

suggested in order to draw a firm link between 

curcumin and glycemia control. 

Sohrevardi et 

al. [186] 

Evaluate the effect of metformin with and 

without curcumin nanomicelles in the 

treatment of women with PCOS 

Iran RCT 100 3 months Rotterdam n Curcumin 
This study showed that curcumin has a 

synergistic effect with metformin in the 



improvement of insulin resistance and lipid 

profile in patients with PCOS. 

Asan et al. 

[187] 

Evaluate curcumin supplementation on the 

lipid profile and high sensitivity C-reactive 

protein (hs-CRP) serum levels in women with 

polycystic ovary syndrome (PCOS). 

Turkey RCT 30 8 weeks Rotterdam n Curcumin 

These results indicated that curcumin 

supplementation added to diet in women with 

PCOS improved the anthropometric 

measurements and glycaemic parameters; 

however, it did not restore the hormone and 

lipid profiles. 

Heshmati et 

al. [188] 

Investigate the effect of curcumin in 

improving blood sugar levels, insulin 

resistance and hyperandrogenism in 

individuals with PCOS. 

Iran RCT 72 12 weeks Rotterdam n Curcumin 

Curcumin might be a safe and useful 

supplement to ameliorate PCOS-associated 

hyperandrogenemia and hyperglycaemia. 

Amooee et al. 

[189] 

Compare the effects of chromium picolinate 

vs. metformin in clomiphene citrate resistant 

PCOS patients. 

Iran RCT 92 3 months Rotterdam n Chromium picolinate 

Overall, chromium picolinate was better 

tolerated compared to metformin; nonetheless, 

the two study groups were not significantly 

different regarding ovulation and pregnancy 

rates. 

Lucidi et al. 

[190] 

Determine whether chromium 

supplementation would change insulin 

sensitivity in women with PCOS and restore 

normal ovulation. 

America RCT 10 4 months NIH n Chromium picolinate 

In women with polycystic ovary syndrome, 

chromium picolinate (200 �g/d) improves 

glucose tolerance compared with placebo but 

does not improve ovulatory frequency or 

hormonal parameters. 

Ashoush et al. 

[191] 

Investigate the effect of chromium picolinate 

on insulin resistance in PCOS. 
Egypt RCT 100 6 months Rotterdam n Chromium picolinate 

Chromium picolinate is useful in PCOS to 

reduce IR and stimulate ovulation. 

Lydic et al. 

[192] 

Investigate if chromium improved glucose 

disposal rate (Rd) in PCOS subjects after 2 

months of treatment in our pilot study 

USA Single arm 6 2 months NIH n Chromium picolinate 

This study suggests that chromium picolinate 

may be useful as an insulin sensitizer in the 

treatment of polycystic ovary syndrome. 

Taheri et al. 

[193] 

Use a placebo-controlled approach with the 

detailed assessment of the ovarian 

morphology by applying transvaginal 

ultrasound to examine the effectiveness of this 

resveratrol in this group of women. 

Iran RCT 41 3 months Rotterdam n Resveratrol 

Treatment with resveratrol significantly 

reduced the ovarian volume and polycystic 

ovarian morphology, thus suggesting a 

disease-modifying effect in PCOS. 

Banaszewska 

et al. [194] 

Evaluate endocrine and metabolic effects of 

resveratrol on PCOS. 
Poland RCT 34 3 months Rotterdam n Resveratrol 

Resveratrol significantly reduced ovarian and 

adrenal androgens. This effect may be, at least 

in part, related to an improvement of insulin 

sensitivity and a decline of insulin level 

Brenjian et al. 

[195] 

Evaluate the effect of resveratrol treatment on 

pro-inflammatory and ER stress markers in 

patients with PCOS. 

Iran RCT 40 40 days Rotterdam y Resveratrol 

Our findings suggest that ER stress is a 

potential therapeutic target for patients with 

PCOS. 



Mansour et 

al. [196] 

Investigate whether resveratrol could improve 

menstrual dysfunction, clinical signs (i.e., acne 

and hair loss), and the biochemical evidence of 

hyperandrogenism in the women with PCOS. 

Iran RCT 78 3 months Rotterdam n Resveratrol 

Resveratrol improved menstrual cyclicity and 

hair loss, even though levels of androgens, 

insulin and lipids remained unchanged. 

Bahramrezaie 

et al. [197] 

Describe the effect of resveratrol on the 

angiogenesis pathway, for management of 

PCOS through assessing VEGF, HIF1 gene 

expression, and laboratory parameters. 

Iran RCT 62 40 days Rotterdam y Resveratrol 

Based on the results, resveratrol may improve 

some outcomes of PCOS patients, probably 

through changing the serum levels of some sex 

hormones and expression of VEGF & HIF1 

genes in the angiogenesis pathway of 

granulosa cells. 

Hassan et al. 

[198] 

Compare the effectiveness of combined 

resveratrol and myoinositol in comparison 

with the combined metformin and 

pioglitazone therapy on metabolic parameters 

(adiponectin and insulin) and hormonal 

profiles (testosterone, LH, FSH) in women 

with PCOS. 

Pakistan RCT 110 12 weeks AES n 
Resveratrol, Myo-

inositol 

We conclude that the therapeutic intervention 

with combined resveratrol and myoinositol is 

more effective in ameliorating altered 

endocrine, metabolic indices and stress burden 

and could be of clinical importance in high-

risk group of obese, oligo-anovulatory married 

PCOS affected women. 

Rondanelli et 

al. [199] 

Evaluate, in normal–overweight PCOS women 

with normal menses, the effectiveness of 

berberine on: Insulin resistance, Inflammation, 

lipid metabolism; Sex hormone profile and 

symptoms correlated to hyperandrogenism; 

Body composition and adverse effects. 

Italy s 12 60 days Rotterdam n Berberine 

Berberine can represent a safe novel dietary 

supplement, helpful in treatment strategy for 

improvements to levels of insulin and sex 

hormones, as well as anthropometric measures 

for women with PCOS . 

Wei et al. 

[200] 

Evaluate the effects of BBR in comparison to 

metformin (MET) on the metabolic features of 

women with PCOS. 

China RCT 100 3 months Rotterdam n Berberine 

Intake of berberine improved some of the 

metabolic and hormonal derangements in a 

group of treated Chinese women with PCOS. 

Main effects could be related to the changes in 

body composition in obesity and 

dyslipidaemia. 

Wu et al. [201] 

Study whether a combination of berberine and 

letrozole results in higher live births than 

letrozole alone in infertile women with PCOS 

China RCT 644 6 months Rotterdam n Berberine 

Berberine did not add fecundity in PCOS 

when used in combination with the new 

ovulation agent letrozole. 

An et al. [202] 

Evaluate the clinical, metabolic and endocrine 

effects of berberine vs metformin in PCOS 

women scheduled for IVF treatment and to 

explore the potential benefits to the IVF 

process. 

China RCT 150 
3 months plus 

ivf cycle 
Rotterdam y Berberine 

Berberine and metformin treatments prior to 

IVF improved the pregnancy outcome by 

normalizing the clinical, endocrine and 

metabolic parameters in PCOS women. 

Berberine has a more pronounced therapeutic 

effect and achieved more live births with 

fewer side effects than metformin. 

Li et al. [203] 
Evaluate the effects of berberine on the 

menstrual pattern, ovulation rate, hormonal 
China Single arm 102 4 months Descriptive n Berberine 

This study found that administration of 

berberine alone may improve the menstrual 



and metabolic profiles in anovulatory Chinese 

women with PCOS 

pattern and ovulation rate in anovulatory 

Chinese women with polycystic ovary 

syndrome. Berberine can also decrease sex 

hormone binding globulin, insulin resistance, 

total cholesterol, triglycerides and low-density 

lipoprotein cholesterol in normal weight 

polycystic ovary syndrome women. 

Rashidi et al. 

[204] 

Investigate the effect of selenium 

supplementation on ADMA, cardiometabolic 

risk factors, and hormonal status in women 

with PCOS. 

Iran RCT 66 12 weeks Rotterdam n Selenium 

Selenium supplementation for 12 weeks had 

beneficial effects on reduction of circulating 

ADMA and total testosterone levels in women 

with PCOS. No significant improvements were 

seen in other cardiometabolic risk factors. 

Mohammad 

et al. [205] 

Assess whether selenium consumption can 

improve the metabolic response to insulin and 

reduce the insulin resistance in these women. 

Iran RCT 53 12 weeks Rotterdam n Selenium 

This study showed that selenium 

supplementation in PCOS patients may 

worsen insulin resistance in them. Until the 

results of larger studies become available, 

indiscriminate consumption of selenium 

supplements in PCOS patients will warrant 

caution. 

Alizadeh et 

al. [206] 

Investigate the effects of melatonin and/or 

magnesium supplementation on metabolic 

profile and levels of sex hormones in PCOS 

women. 

Iran RCT 84 8 weeks Rotterdam n 
Melatonin, 

magnesium 

Co-supplementation with magnesium and 

melatonin had beneficial effects on sleep 

quality and total testosterone. Additionally, 

combined melatonin and magnesium 

supplementation was more effective in 

improving serum levels of cholesterol, LDL-C, 

HDL-C and insulin, and HOMA-IR. 

Mousavi et al. 

[207] 

Determine the effects of magnesium and/or 

melatonin supplementation on metabolic 

profiles in women with PCOS 

Iran RCT 84 8 weeks Rotterdam n 
Melatonin, 

magnesium 

Overall, we found a favourable effect of co-

supplementation of magnesium and melatonin 

for 8 weeks in women with PCOS on 

hirsutism, serum TNF-α, and TAC levels. 

Tagliaferri et 

al. [208] 

Investigate the effects of 6 months of 

melatonin administration on clinical, 

endocrine, and metabolic features of women 

affected by PCOS 

Italy Single arm 40 6 months Rotterdam n Melatonin 

Based on our results, melatonin could be 

considered a potential future therapeutic agent 

for women affected by PCOS. 

Al-Qadhi, H. 

[209] 

Evaluate the effect of supplementation of 

melatonin on S. LH and body BMI in patients 

with polycystic ovaries in whom obesity and 

elevated LH level were important pathological 

features. 

Iraq NRCT 70 2 months Descriptive n Melatonin 

Melatonin treatment has beneficial effects on 

PCOS patients by affecting s.LH and body 

weight. 



Mokhtari et 

al. [210] 

Investigate the effects of melatonin on 

chemical pregnancy rates of a significant 

number of PCOS patients undergoing 

intrauterine insemination. 

Iran RCT 198 

1 cycle plus 2 

weeks after 

insemination 

Rotterdam y Melatonin 

The results of this study demonstrated that the 

treatment of PCOS patients undergoing IUI 

with melatonin significantly improves the rate 

of chemical pregnancy 

Farhadian et 

al. [211] 

Compare the effect of green tea and metformin 

treatment on the anthropometric indices of 

women with PCOS 

Iran RCT 45 3 months Rotterdam n Green tea 

The use of green tea for patients with PCOS is 

recommended as a complementary therapy 

that can have potential effects on obesity. 

Chan et al. 

[212] 

Study the effects of green tea on bodyweight, 

and biochemical and hormonal profiles in 

obese Chinese women with PCOS 

China RCT 34 3 months Descriptive n Green tea 

Green tea supplementation did not 

significantly reduce bodyweight in obese 

women with PCOS, nor did it alter the glucose 

or lipid metabolism. 

Tehrani et al. 

[213] 

Study the effect of green tea on weight and 

hormonal changes of women suffering from 

PCOS 

Iran RCT 70 12 weeks Rotterdam n Green tea 

The consumption of green tea by overweight 

and obese women suffering from PCOS leads 

to weight loss, a decrease in fasting insulin, 

and a decrease in the level of free testosterone. 

Mombaini et 

al. [214] 

Determine the effect of a green tea supplement 

on anthropometric indices and inflammatory 

factors in women with PCOS 

Iran RCT 45 45 days Rotterdam n Green tea 

The present results suggest that daily 

consumption of green tea tablets did not cause 

any effect on inflammation biomarkers in 

PCOS women. However, it may be effective as 

a complementary treatment for weight control 

in these women. 

Shirazi et al. 

[215] 

Evaluate its effects of vitamin E on angiogenic 

indices in PCOS patients. 
Iran RCT 43 8 weeks Rotterdam n Vitamin E 

Vitamin E supplementation for 8 weeks in the 

PCOS women had beneficial effects on body 

weight. 

Morsy et al. 

[216] 

Evaluate the effect of vitamin E on ovulation 

and pregnancy in women with clomiphene 

citrate (CC)-resistant PCOS 

Egypt RCT 60 
3 menstrual 

cycles 
Rotterdam n Vitamin E 

The findings of this trial do not support the 

hypothesis that vitamin E may increase the 

ovulation and pregnancy rates in women with 

clomiphene citrate-resistant PCOS. 

Chen et al. 

[217] 

Determine if short- term supplementation of 

vitamin E would lead to improved 

reproductive performance in ovulation 

induction for PCOS and to explore the 

associations between vitamin E and pregnancy 

rates. 

China Observational 321 

until 

miscarriage or 

delivery 

Rotterdam n Vitamin E 

A short-term supplementation of vitamin E 

does not alter the pregnancy rate in the 

ovulation induction cycle. 

Romualdi et 

al. [218] 

Evaluate the effect of the soy isoflavone 

genistein on the metabolic and hormonal 

disturbances of PCOS. 

Italy Single arm 12 6 months Rotterdam n Phytoestrogen 

The possible advantages derived from the 

therapeutic use of phytoestrogens in PCOS are 

limited to improvement of the lipidic 

assessment. 

Kamel, H. 

[219] 

Study the role of a phyto-oestrogen, 

Cimicifuga racimosa extract (Klimadynon1, 
Egypt RCT 100 3 cycles NR n Phytoestrogen 

Phyto-oestrogen can be used as an alternative 

to clomiphene citrate for ovulation induction 

in women with polycystic ovarian syndrome. 



Bionorica, Neumarkt, Germany), in ovulation 

induction in women with PCOS 

Shahin et al. 

[220] 

Assess the effect of phyto-oestrogen adjuvant 

treatment when added to CC induction cycles 

in patients with PCOS. 

Egypt RCT 206 

3 cycles with 

2-month rest 

between each 

Rotterdam n Phytoestrogen 

Adding phyto-oestrogen supplement to 

clomiphene-induction cycles with timed 

intercourse in polycystic ovarian syndrome 

improves cycle outcomes and pregnancy rates. 

Rezvan et al. 

[221] 

Investigated the effect of quercetin 

supplementation on the expression of 

adiponectin receptors at the transcript level in 

peripheral blood mononuclear cells (PBMC) 

samples of PCOS patients. 

Iran RCT 84 12 weeks Rotterdam n Quercetin 

Oral quercetin supplementation improves the 

metabolic features of PCOS patients by 

upregulating the expression of adiponectin 

receptors and AMPK 

Rezvan et al. 

[222] 

Determine the effect of quercetin on the 

adiponectin-mediated insulin sensitivity in 

PCOS patients. 

Iran RCT 84 12 weeks Rotterdam n Quercetin 

Oral quercetin supplementation was effective 

in improving the adiponectin-mediated insulin 

resistance and hormonal profile of women 

with PCOS. 

Khorshidi et 

al. [223] 

Investigate the effect of quercetin on metabolic 

and hormonal parameters in overweight or 

obese women with PCOS 

Iran RCT 78 12 weeks Rotterdam n Quercetin 

Quercetin supplementation decreased resistin 

plasma levels and gene expression, and 

testosterone and LH concentration in 

overweight or obese women with PCOS. 

Ghavi et al. 

[224] 

Investigate and evaluate the effects of fennel 

essential oil capsules on PCOS symptoms. 
Iran RCT 30 12 weeks Rotterdam n Fennel 

Fennel was not effective in alleviating the 

ovarian cyst symptoms in polycystic women 

but since the sample size calculation in our 

small study was based on very large effect 

sizes, the study might not be powered enough 

to detect smaller effects. 

Marnani et al. 

[225] 

Investigated the effects of fennel 

supplementation with energy-restricted diets 

on body fat and muscle percentage and insulin 

resistance in women with PCOS. 

Iran RCT 64 12 weeks Rotterdam n Fennel 

High- protein diet and fennel compared with 

standard diet and placebo had no significant 

effect on insulin resistance, body fat and 

muscle. 

Nadjarzadeh 

et al. [226] 

Evaluate the effect of hypocaloric high-

protein, low-carbohydrate weight loss diet 

supplemented with fennel on anthropometric 

and androgen indices in overweight and obese 

women with PCOS 

Iran RCT 64 3 months Rotterdam n Fennel 

A hypocaloric high-protein diet along with 

fennel supplementation could not provide 

additional improvements in anthropometric 

and androgen indices among PCOS women. 

Amirkanloo 

et al. [227] 

Compare the efficacy of fennel and metformin 

on the insulin resistance of PCOS women. 
Iran RCT 57 3 months Rotterdam n Fennel 

Fennel could not improve insulin resistance 

and anthropometric indices in comparison to 

metformin in women with polycystic ovary, 

however, the generalisability of these results is 

subject to certain limitations and need to be 

interpreted with caution. 



Schachter et 

al. [228] 

Examined the effect of B vitamins and/or 

metformin on plasma Hcy levels in insulin-

resistant patients with PCOS wishing to 

conceive 

Iran RCT 102 
up to 3 cycles 

of IVF 
Rotterdam y Vitamin B 

Plasma homocysteine levels were significantly 

reduced by both B vitamins and metformin, 

but to a greater degree by B vitamins, and 

higher pregnancy rates were associated with 

vitamin B treatment. 

Palomba et al. 

[229] 

Evaluate whether the administration of 

metformin exerts any effects on Hcy levels in 

PCOS and if folate supplementation enhances 

the positive effects on the structure and 

function of the vascular endothelium 

Italy NRCT 50 6 months NIH n Folate 

Metformin exerts a slight but significant 

deleterious effect on serum Hcy levels in 

patients with PCOS and supplementation with 

folate is useful to increase the beneficial effect 

of metformin on the vascular endothelium 

Ammar et al. 

[230] 

Investigate the potential benefit of adding 

thymoquinone to metformin in alleviating 

symptoms of PCOS 

Saudi Arabia RCT 207 6 months Rotterdam n Black cumin oil 

Black cumin oil supplementation constitutes a 

beneficial added value to metformin in 

ameliorating PCOS-related disorders with 

resumption of menstrual regularity, weight 

reduction, change of body fat distribution, and 

regaining oxidative balance. 

Naeimi et al. 

[231] 

Evaluate the effect of N. sativa oil on oligo-

amenorrhea in patients with PCOS. 
Iran RCT 84 16 weeks NIH n Nigella sativa 

Findings suggest that nigella sativa is an 

alternative treatment and could be useful for 

menstrual irregularities in women with PCOS. 

Farsinejad-

Marj et al. 

[232] 

Investigate the effect of magnesium 

supplementation on metabolic profiles and 

levels of sex hormones in women with PCOS 

Iran RCT 60 8 weeks Rotterdam n Magnesium 

This study found evidence indicating that 

magnesium supplementation did not influence 

serum lipid profiles and glycaemic indicators 

among women with PCOS. However, it 

reduced BMI and testosterone levels as well as 

increased DHEA concentrations and may 

increase serum LH levels. 

Muneyyirci-

Delale et al. 

[233] 

Assess the effect of Glucophage, magnesium 

oxide and spironolactone in altering free fatty 

acids (FFAs) 

USA RCT 36 12 weeks Rotterdam n Magnesium 

The FFA levels were unchanged in the groups 

treated with Glucophage and magnesium 

oxide but were significantly decreased in the 

group treated with spironolactone. 

Swaroop et al. 

[234] 

Assessed the efficacy of a novel, patent-

pending fenugreek (Trigonella foenum-

graecum) seed extract enriched in furostanolic 

saponins (Furocyst), to determine its efficacy 

in 50 premenopausal women diagnosed with 

PCOS 

India Single arm 50 90 days NR n 
Fenugreek seeds 

extract 

In summary, Furocyst was efficacious in 

ameliorating the symptoms of PCOS. 

Bashtian et al. 

[235] 

Assessment of fenugreek effects on insulin 

resistance in women with PCOS. 
Iran RCT 58 8 weeks Rotterdam n 

Fenugreek seeds 

extract 

Adjuvant therapy to the fenugreek seeds 

extract (with metformin) in PCOS women 

improved the sonographic results and 

menstrual cyclicity. 



Tabrizi et al. 

[236] 

Evaluated the effects of thylakoid-rich spinach 

extract supplementation combined with a 

hypocaloric diet on body composition and 

serum levels of neopterin, chemerin, and 

omentin-1 in obese women with PCOS 

Iran RCT 48 12 weeks Rotterdam n 
Thylakoid-rich 

spinach extract 

Thylakoid-rich spinach extract combined with 

a low- calorie diet increased circulating 

omentin-1 and decreased fat mass, abdominal 

obesity, as well as circulating chemerin, 

neopterin, and insulin in obese women with 

PCOS. 

Tabrizi et al. 

[237] 

Evaluate the effects of spinach-derived 

thylakoids supplementation combined with a 

calorie-restricted diet on anthropometric and 

metabolic profiles in obese women with the 

PCOS 

Iran RCT 48 12 weeks Rotterdam n 
Thylakoid-rich 

spinach extract 

Spinach-derived thylakoid supplementation 

resulted in more favourable improvements in 

anthropometric indices and insulin sensitivity 

compared to the calorie restriction alone. 

Battaglia et al. 

[238] 

Verify the effects of a pill containing 

drospirenone on the surrogate markers of 

arterial function and to evaluate the possible 

improvements induced by the addition of L-

arginine. 

Italy RCT 38 6 months Descriptive n L-arginine 

Although, the present pilot study was 

conducted in a limited number of patients, it 

seems that the L-arginine co-treatment may 

improve the long-term side effects of the pill 

reducing the risk of cardiovascular diseases. 

Chen et al. 

[239] 

Explore the effects of Maitake extract to 

induce ovulation in patients with PCOS in 

comparison with and in combination with 

clomiphene citrate (CC). 

USA RCT 80 

12 weeks or 3 

cycles (non-

responders 

received 

combination 

for up to 16 

weeks or 4 

cycles 

Descriptive n Maitake mushroom  

Shayan et al. 

[240] 

Compare the effect of Agnugol and Metformin 

drugs on oligomenorrhea in patients with 

PCOS. 

Iran RCT 120 7 months NIH n Agnugol 

Agnugol and Metformin drugs in the 

treatment of oligomenorrhea patients with 

PCOS have the same effect. 

Shahnazi et 

al. [241] 

Evaluate the effects of a combined low-dose 

oral contraceptive (LD) and Vitex agnus on the 

improvement of clinical and paraclinical 

parameters of PCOS. 

Iran RCT 70 3 cycles Descriptive n Vitex agnus 

The effects of low-dose oral contraceptive and 

Vitex agnus on the normalization of the 

menstrual cycle and the means of serum 

prolactin, free testosterone, and DHEA-S levels 

in the women with PCOS were similar. 

Armanini et 

al. [242] 

Compare the effect of spironolactone versus 

spironolactone plus licorice on plasma renin 

activity, aldosterone and androgen levels in 

women with PCOS 

Italy RCT 32 60 days Rotterdam n Licorice 

In patients with PCOS the mineralocorticoid 

properties of licorice can reduce the prevalence 

of side effects related to the diuretic activity of 

spironolactone. 

Tabrizi et al. 

[243] 

Evaluate the effect of zinc on inflammatory 

markers in women with PCOS 
Iran RCT 65 8 weeks Rotterdam n Zinc sulphate 

The findings of the present study indicate that 

zinc supplementation may be considered as an 

inexpensive adjunct to treatments in patients 

with polycystic ovary syndrome in the hope of 



reducing cardiovascular disease risk factors, 

particularly inflammation. 

Tarkesh et al. 

[244] 

Investigate the effect of oral vitamin K2 

(Menaquinone-7 [MK-7]) on clinical and 

biochemical parameters in PCOS patients. 

Iran RCT 84 8 weeks Rotterdam n Vitamin K2 

This study highlights the beneficial effects of 

MK-7 on insulin resistance, fat mass, skeletal 

muscle, and serum levels of triglyceride, DHT, 

and SHBG in PCOS patients. 

Jazani et al. 

[245] 

Compare the effects of Celery and Anise 

combination (CAC) and metformin (met.) on 

oligomenorrhea in PCOS patients. 

Iran RCT 72 16 weeks Rotterdam n 
Celery plus anise seed 

extract 

This study showed that Celery and Anise 

combination could regulate menstrual cycles 

and improve oligomenorrhea in polycystic 

ovary syndrome patients superiorly to 

metformin. 

Zadhoush et 

al. [246] 

Investigate the effect of garlic on the lipid 

parameters and blood pressure levels in 

women with PCOS. 

Iran RCT 80 8 weeks Rotterdam n Garlic 

The present study suggested that garlic 

supplementation might be effective on lipid 

markers improvement. 

Mousavi et al. 

[247] 

Determining the effect of green coffee 

supplementation on androgens level in 

women with PCOS 

Iran RCT 34 6 weeks Descriptive n Green coffee 

The results of the clinical trial showed that 

supplementation of 400 mg green coffee a day 

for six weeks significantly reduced free 

testosterone, triglyceride, and cholesterol 

levels. 

Cheshmeh et 

al. [248] 

Assess the effects of green cardamom 

supplementation on the serum level of 

inflammatory markers and their gene 

expression among obese women with PCOS. 

Iran RCT 194 4 months Rotterdam n Cardamom 

The present study supports the beneficial anti-

inflammatory effect of green cardamom on the 

inflammatory state in PCOS women. 

Qorbani et al. 

[249] 

Evaluate whether the PCOS-specific serum 

markers and metabolic parameters would 

change in the women with PCOS during the 

three-month administration of oligopin. 

Iran RCT 80 3 months Rotterdam n Oligopin 

Oligopin supplementation does not seem to be 

exerting a beneficial effect on both hormonal 

and metabolic parameters in the women with 

PCOS. 

Pourbehi et 

al. [250] 

Evaluate the effect of psyllium 

supplementation on insulin resistance and the 

lipid profile in non-diabetic women with 

PCOS. 

Iran RCT 54 8 weeks Rotterdam n Psyllium 

Psyllium supplementation decreased FBS, 

fasting insulin, and the lipid profile while 

improving insulin resistance in non-diabetic 

women with PCOS. 

Afandak et al. 

[251] 

Determine the effect of sumac powder on 

clinical symptoms and laboratory parameters 

in women with PCOS. 

Iran RCT 88 12 weeks Rotterdam n Sumac 

Sumac powder can reduce the inflammatory 

effects, and glycaemic status and lipid profile 

of polycystic ovaries in affected women, but 

has no significant effect on anthropometric 

parameters and sex hormones. 

Abbreviations: ART, Assisted Reproductive Technology; NRCT, Non-randomized controlled trial; NR, Not reported; AES, Androgen Excess Society; RCT, Randomised 

controlled trial; NIH. National Institutes of Health 
 

 



Table S3: Details of Scoping reviews 

Author Aim  

Reported use of a 

quality 

assessment tool 

Language/s 

included in 

search criteria 

Criteria for 

PCOS 

diagnosis 

reported in 

the inclusion 

criteria 

Includes 

ART? 

Supplement 

investigated 
Findings of primary outcomes 

Lagana et al. [252] 

Summarise the available evidence from 

randomized controlled trials (RCTs) about the 

effects of MI supplementation on COH 

variables (gonadotropins consumption, 

duration of ovarian stimulation, and number 

of cancelled cycles), including both PCOS and 

non-PCOS patients undergoing IVF cycles.  

Yes English NR Yes Myo-inositol 

Despite the flaw of available evidence, our 

data analysis suggests that oral myo-inositoI 

supplementation is able to reduce GA used in 

both PCOS and non-PCOS women undergoing 

IVF. Conversely, this supplement seems able 

to reduce COH length only in PCOS 

population.  

Tang et al. [253] 

Assess the effectiveness of insulin sensitising 

drugs in improving reproductive outcomes 

and metabolic parameters for women with 

PCOS and menstrual disturbance.  

Yes all languages Rotterdam No Dchiro-inositol 

It would be difficult to make any conclusion 

regarding the use of Dchiro- inositol as the 

number of women in this review is small.  

Morley et al. [254] 

Evaluate the effectiveness and safety of 

insulin-sensitising drugs in improving 

reproductive and metabolic outcomes for 

women with PCOS undergoing ovulation 

induction. 

Yes all languages Rotterdam No Dchiro-inositol 

We were unable to draw conclusions 

regarding Dchiro-inositol as no studies 

reported primary outcomes 

Mendoza et al. [255] 

Assess the effectiveness of the major inositol 

stereoisomers, myo-inositol and d-chiro- 

inositol, in improving reproductive outcomes 

(oocyte or embryo quality and pregnancy 

rates) for women with PCOS undergoing ICSI. 

Yes NR NR Yes Myo-inositol, Dchiro-inositol 

The data obtained from this systematic review 

and meta-analysis indicate a lack of arguments 

to justify that myo-inositol supplementation is 

sufficient to improve the oocyte or embryo 

quality and pregnancy rates. 

Facchinetti et al. [256] 

Systematically review randomised studies on 

comparisons of Metformin and myo-inositol 

and to perform a meta-analysis in order to 

compare these two treatments for their short-

term efficacy and safety in PCOS patients.  

Yes all languages 
Rotterdam, 

AES 
No Myo-inositol 

This meta-analysis demonstrates no 

differences in the effect of metformin and 

myo-inositol on short-term hormone changes 

in subjects with PCOS. The better tolerability 

of myo-inositol makes it more acceptable for 

the recovery of androgen and metabolic 

profile in PCOS women  

Pundir et al. [257] 

Undertake a systematic review to assess the 

effects of inositol on ovulation induction and 

reproductive outcomes, as well as on 

hormonal and glycaemic profile, when 

compared with placebo and/or metformin or 

clomiphene, in women with PCOS.  

Yes all languages NR No Myo-inositol, Dchiro-inositol 

Inositol appears to significantly improve the 

ovulation rate, and metabolic and hormonal 

profiles in women with PCOS compared with 

placebo.  



Galazis et al. [258] 

Gather all the relevant information concerning 

the link between DCI and PCOS and 

specifically to investigate the effects of DCI on 

ovulation and insulin resistance in PCOS.  

Yes all languages NR No Dchiro-inositol 

In summary, it showed that Dchiro-inositol 

was an effective intervention on the key 

clinical parameters of interest to women with 

PCOS such as resumption of ovulation and 

weight reduction.  

Tang et al. [259] 

Assess the effectiveness of insulin sensitising 

drugs in improving reproductive outcomes 

and metabolic parameters for women with 

PCOS and menstrual disturbance. 

Yes all languages Rotterdam No Dchiro-inositol 

It would be difficult to make any conclusion 

regarding the use of Dchiro- inositol as the 

number of women in this review is small.  

Showell et al. [260]  

Evaluate the effectiveness and safety of oral 

supplementation of inositol for reproductive 

outcomes among subfertile women with PCOS 

who are trying to conceive.  

Yes all languages Rotterdam Yes Myo-inositol, Dchiro-inositol 

In light of available evidence of very low 

quality, we are uncertain whether myo-

inositol improves live birth rate or clinical 

pregnancy rate in subfertile women with 

PCOS undergoing IVF pre-treatment taking 

myo-inositol compared to standard treatment. 

We are also uncertain whether myo-inositol 

decreases miscarriage rates or multiple 

pregnancy rates for these same women 

compared to standard treatment.  

Zarezadeh et al. [261] 

Assess the impact of inositol supplementation 

on body mass index through a systematic 

review and meta-analysis of controlled clinical 

trials. 

Yes English NR No Myo-inositol, Dchiro-inositol 

This study elucidated the significant reducing 

effect of inositol on BMI in adults younger 

than 30 years as well as in individuals with 

PCOS, although the clinical magnitude of this 

effect may not be much considerable. 

However, inositol supplementation could be 

administered as an adjunct therapy to improve 

anthropometric indices and glycaemic 

responses.  

Tang et al. [262] 

Assess the effectiveness of insulin sensitising 

drugs in improving reproductive outcomes 

and metabolic parameters for women with 

PCOS and menstrual disturbance. 

Yes all languages Rotterdam No Dchiro-inositol 

The number of women remains small. It 

would be difficult to make any conclusion 

based on the current findings. 

Lord et al. [263] 

Assess the effectiveness of insulin sensitising 

drugs in improving clinical and biochemical 

features of PCOS. 

Yes all languages Rotterdam No Dchiro-inositol 

There is no conclusion regarding the use of 

Dchiro- inositol as the single study was not 

large enough to analyse.   

Unfer et al. [264] 

Analyse recent randomized clinical trials of 

inositol(s) in PCOS, in particular myo- and D-

chiro-inositol, in order to better elucidate their 

physiological involvement in PCOS and 

potential therapeutic use, alone and in 

conjunction with assisted reproductive 

No all languages Rotterdam Yes Myo-inositol, Dchiro-inositol 

This systematic review highlights that oral 

administration of myo-inositol, alone or in 

combination with D-chiro-inositol, is capable 

of restoring spontaneous ovulation and 

improving fertility in women with PCOS. 



technologies, in the clinical treatment of 

women with PCOS. 

Azizi et al. [265] 

Determine and compare the effects of myo-

inositol and metformin on hormonal and 

metabolic profiles and fertility outcomes. 

Yes English 
Rotterdam, 

AES 
No Myo-inositol 

The present systematic review could not 

establish any differences between metformin 

and myo-inositol concerning the hormonal 

profile and the ovarian function. However, the 

findings indicated that myo-inositol could 

improve fertility outcomes by modulating 

hyperandrogenism.  

Zeng et al. [266] 
Assess the effectiveness and safety of omega-3 

fatty acid for patients with PCOS. 
Yes all languages NR No Myo-inositol 

Based on current evidence, myoinositol may 

be recommended for the treatment of PCOS 

with insulin resistance, as well as for 

improving symptoms caused by decreased 

estrogen in PCOS. 

Zhang et al. [267] 

Perform an updated meta-analysis to evaluate 

myo-inositol (myo-ins) and the classical 

insulin sensitizer metformin in terms of 

efficacy and safety for treating women with 

PCOS. 

Yes 
English and 

Chinese 

Rotterdam, 

AES 
No 

Myo-inositol plus folic acid 

(combined), myo-inositol 

 Compared with metformin, the suitable 

supplemental dosage of myo-inositol may be 

helpful in lowering levels of TG and avoiding 

adverse events. 

Zhao et al. [268] 

The present study aims to compare the effects 

of oral insulin sensitizers on endocrine and 

metabolic profiles in women with PCOS. 

Yes all languages 

Rotterdam, 

NIH, AES, 

Guidelines for 

diagnosis and 

treatment of 

PCOS in 

China 

No 
Myo-inositiol, Dchiro-

inositol, Berberine 

For women with PCOS, myo-inositol 

combined with Dchiro-inositol and metformin 

combined with thiazolidinediones appear 

superior to metformin alone in improving 

insulin resistance and decreasing total 

testosterone. Myo-inositol combined with d-

chiro-inositol is particularly efficacious in 

menstrual recovery. 

Unfer et al. [269] 

Provide an overview on the clinical outcomes 

of MYO as a treatment to improve ovarian 

function and metabolic and hormonal 

parameters in women with PCOS. 

No all languages NR Yes Myo-inositol 

Myo-inositol mechanism of action appears to 

be mainly based on improving insulin 

sensitivity of target tissues, resulting in a 

positive effect on the reproductive axis and 

hormonal functions through the reduction of 

insulin plasma levels. 

Greff et al. [270] 
Evaluate the efficacy and safety of inositols in 

treating PCOS.  
Yes NR 

Rotterdam, 

Descriptive 
No Inositol 

Inositol is an effective and safe treatment in 

PCOS. Moreover, inositols showed non-

inferiority in most outcomes compared to the 

gold standard treatment, metformin.  

Unanyan et al. [271] 

Compare the effect of metformin, inositol and 

their combinations on the efficiency in 

improving outcomes of assisted reproductive 

technologies in women with PCOS.  

Yes NR 
Rotterdam, 

NIH 
Yes Inositol 

Based on our systematic review and meta-

analysis, metformin seems to be a good option 

for improving ART outcomes in women with 



PCOS. However, it is not clear whether 

inositol usage is adequate.  

Abboud et al. [272] 

Summarise evidence of RCTs on various 

health effects of a combined supplementation 

of Vitamin D and probiotics among adults and 

children 

Yes NR NR No 

Viamin D, Lactobacillus, 

Bifidobacterium, 

Streptococcus. 

Beneficial effects included decreased disease 

severity, improved mental health, metabolic 

parameters, mainly insulin sensitivity, 

dyslipidemia, inflammation, and antioxidative 

capacity, and lower use of healthcare. Co-

supplementation of vitamin D and probiotics 

generated greater health benefits than its 

comparators did. More studies in other 

diseases and various populations are needed 

to confirm these findings and to elucidate the 

optimal form, composition, and frequency of 

this co-supplementation. 

Jia et al. [273] 

Investigate the association between the serum 

level of vitamin D and the risk of PCOS and 

further examined the therapeutic effect of 

vitamin D on the clinical features of PCOS.  

Yes 
English and 

Chinese 

Rotterdam, 

NIH 
No Vitamin D 

This study failed to detect any therapeutic 

effect of vitamin D3 supplementation in PCOS, 

which will be a topic of further study. 

Shojaeian et al. [274] 

Review the current evidence and make 

recommendations about the effect of calcium 

and vitamin D supplementation on metabolic 

factors, menstrual cycles and follicular 

responses in PCOS patients. 

Yes NR NR No 
Vitamin D plus calcium 

(combined) 

The main finding of this study which is 

calcium and vitamin D supplementation may 

improve metabolic parameters and menstrual 

disturbances in PCOS cases.  

Williams et al. [275] 

Evaluate all epidemiological evidence in the 

literature linking the effect of vitamin D 

supplementation to metabolic and hormonal 

functions in women with PCOS. 

No English 
Rotterdam, 

NIH 
No Vitamin D 

We found that vitamin D supplementation 

had a significant effect on insulin metabolism, 

total serum testosterone, hirsutism, C-reactive 

protein, and total antioxidant capacity in 

women with polycystic ovary syndrome. 

Evidence from available randomized 

controlled trials suggests that patients with 

polycystic ovary syndrome should take 

vitamin D supplementation for the beneficial 

effect of metabolic profiles.  

Trummer et al. [276] 

Provide an overview on the effects of vitamin 

D on PCOS in women and androgen 

metabolism in men.  

No English NR No Vitamin D 

In summary, vitamin D deficiency is 

associated with adverse fertility outcomes 

including PCOS and hypogonadism, but the 

evidence is insufficient to establish causality.  

Guo et al. [277] 

Due to the conflicting results of vitamin D 

supplementation effects on glucose, lipid, 

androgenic, and inflammatory profile, we 

conducted a comprehensive systematic review 

Yes all languages 
Rotterdam, 

NIH 
No Vitamin D 

Our systematic review showed that oral intake 

of vitamin D supplementation attenuated 

insulin resistance and hyperlipemia, but not 

androgenic profile or inflammatory markers in 



and meta-analysis focusing on RCTs and 

studies only employing vitamin D 

supplementation alone without 

cosupplementation to reach a more convincing 

conclusion.  

women with PCOS who have vitamin D 

deficiency.  

Xue et al. [278] 

Investigate the therapeutical effect of vitamin 

D supplementation on the metabolism and 

endocrine parameters of PCOS patients. 

Yes English 
Rotterdam, 

NIH 
No Vitamin D 

Vitamin D supplementation significantly 

attenuates serum PTH and triglyceride in 

PCOS patients but not for serum HOMA-IR, 

QUICKI, LDL, DHEAS, FT, and TT.  

Pergialiotis et al. [279] 

Investigate the impact of vitamin D 

supplementation on the hormonal and 

metabolic profile of PCOS women. 

Yes all languages NR No Vitamin D, calcium 

Current data do not support the use of vitamin 

D supplementation in PCOS patients for the 

improvement of their hormonal and metabolic 

status.  

Miao et al. [280] 

Quantitatively summarize the available 

evidence to assess the effects of vitamin D 

supplementation on metabolic and hormonal 

functions in patients with PCOS. 

Yes English Rotterdam No 
Vitamin D plus calcium 

(combined) 

Data from the available randomized controlled 

trials suggested vitamin D supplementation 

reduced insulin resistance and 

hyperandrogenism, as well improving the 

lipid metabolism of patients with PCOS to an 

extent. 

Lagowska et al. [281] 

Assess the effect of vitamin D 

supplementation on insulin resistance in 

women with PCOS, based on data available in 

randomized controlled trials. 

Yes English Rotterdam No Vitamin D 

This systematic review provides evidence that 

vitamin D co-supplementation among PCOS 

women is effective in decreased fasting 

glucose concentration and HOMA-IR 

treatment. Additionally, HOMA-IR also 

decreased when vitamin D alone was taken 

every day (not once a week) and in low doses 

(<4000 IU/d).  

Luo et al. [282] 

Evaluate the effect of vitamin D (alone or with 

co-supplementation) on lipid profile in PCOS 

patients. 

Yes all languages NR No 
Vitamin D plus calcium 

(combined) 

To date, the evidence from RCTs indicated 

that vitamin D supplementation (alone or with 

co-supplementation) could statistically 

improve lipid metabolism, but the effect is 

small.  

Wang et al. [283] 

Evaluate the effects of vitamin D 

supplementation on metabolic parameters of 

PCOS women, based on data available in 

randomized controlled trials.  

Yes English 
Rotterdam, 

NIH 
No Vitamin D 

This meta-analysis indicated that vitamin D 

supplementation decreases fasting glucose 

concentration and total cholesterol 

concentration in PCOS women with vitamin D 

deficiency. 

Zhao et al. [284] 

Explore the efficacy of vitamin D 

supplementation at improving hormone 

metabolism, inflammation, and oxidative 

stress levels in patients with PCOS.  

Yes all languages NR No Vitamin D 

This meta-analysis data demonstrated that 

vitamin D supplementation could improve TT, 

hs-CRP, TAC, and MDA in PCOS patients. 

Vitamin D combined with supplementary 



therapy, vitamin D dose less than 1,000 

IU/day, and daily dose frequency appeared to 

be more conducive to improving hormone, 

inflammation, and oxidative stress in patients 

with PCOS. 

Azadi-Yazdi et al. 

[285] 

Systematically review the published clinical 

trials regarding the effect of vitamin D 

supplementation on the androgenic profiles 

and if possible to conduct a meta-analysis 

quantifying their results to summarize their 

result and the possible sources of variation 

between study results.  

Yes all languages NR No Vitamin D, calcium 

The results of the present systematic review 

and meta-analysis suggest that vitamin D 

supplement decreases total testosterone in 

patients with PCOS.  

Han et al. [286] 

Elucidate the possible effect of vitamin D 

supplementation in PCOS women on 

hormones, including Luteinizing hormone 

(LH), follicle-stimulating hormone (FSH), the 

ratio of LH and FSH (LH/FSH), and the 

menstrual cycle regularization. 

Yes English 
Rotterdam, 

NIH, AES 
No Vitamin D 

Evidence from the existing randomized 

controlled trials indicated that vitamin D 

supplementation might improve the LH level 

and the menstrual cycle regularization but did 

not have any effect on FSH and LH/FSH levels 

in PCOS patients.  

Yang et al. [287] 

Evaluate the effect of vitamin D 

supplementation on pregnancy and ovulation 

in patients with PCOS 

Yes 
English and 

Chinese 
Rotterdam Yes Vitamin D 

Vitamin D supplementation contribute to the 

higher pregnancy and ovulation rates, and 

lower androgen, LH, FSH and early 

miscarriage rates in women with PCOS, 

regardless of the use of ovulation induction 

drugs or assisted reproductive technologies. 

However, no significant improvement was 

observed in fertilization rate or cleavage rate.  

Devi et al. [288] 

The objective of this study is to explore the 

efficacy and safety of N-acetyl-cysteine (NAC) 

as adjuvant therapy in female infertility. 

Yes all languages NR Yes N-acetyl cysteine 

N-acetyl cysteine can be an effective adjuvant 

in PCOS related and unexplained female 

infertility. The effect could be more profound 

in women with high BMI, insulin resistance, 

and oxidative stress. 

Thakker et al. [289] 

To review the benefits and harms of N-

acetylcysteine (NAC) in women with 

polycystic ovary syndrome (PCOS). 

Yes English 
Rotterdam, 

NIH 
No N-acetyl cysteine 

 N-acetyl cysteine showed significant 

improvement in pregnancy and ovulation rate 

as compared to placebo. 

Song et al. [290] 

Evaluate the clinical effectiveness and safety 

by comparing N-acetyl-cysteine (NAC) with 

metformin administrated by PCOS patients.  

Yes all languages Rotterdam No N-acetyl cysteine 

N-acetyl cysteine significantly reduced BMI 

and total testosterone, there was no significant 

difference in pregnancy rate, serum LH level, 

fasting insulin, and LH/FSH ratio. 

Liu et al. [291] 

This study aimed to comprehensively review 

published population-based RCTs to evaluate 

the effect of NAC on metabolic parameters in 

Yes NR NR No N-acetyl cysteine 
This study suggests that N-acetyl cysteine is 

effective in improving metabolic parameters in 



women with PCOS and to obtain preliminary 

quantitative data on this effect by meta-

analysis.  

PCOS and may be a promising nutritional 

supplement for the treatment of PCOS.  

Asl et al. [292] 

Evaluate the potential effects of NAC 

supplementation on ovulation and sex 

hormones profile.  

Yes English NR No N-acetyl cysteine 

The results indicated that N-acetyl cysteine 

supplementation decreased TT levels and 

increased FSH levels. Overall, NAC 

supplementation might be effective in the 

improvement of reproductive system function 

in patients with PCOS.  

Yang et al. [293] 
Assess the effectiveness and safety of omega-3 

fatty acid for patients with PCOS 
Yes all languages NR No Omega-3 

Based on current evidence, omega-3 fatty acid 

may be recommended for the treatment of 

PCOS with insulin resistance as well as high 

TC (especially LDL-C) and TG. 

Xia et al. [294] 

Evaluate the effect of omega-3 fatty acid 

supplementation on cardiovascular risk 

factors in patients with PCOS 

Yes all languages NR No Omega-3 

The current meta-analysis demonstrated that 

omega-3 fatty acid supplementation for 

women with PCOS resulted in a statistical 

improvement in insulin, HOMA-IR, TC, 

triglyceride, LDL-C, VLDL-C, and HDL-C, but 

did not affect serum glucose. 

Melo et al. [295] 

Verify, based on the scientific data published, 

if there are any benefits in the omega-3 

supplementation in the treatment of PCOS and 

to indicate its possible dosages for the 

treatment of polycystic ovary. 

NR NR NR No Omega-3 

 The selected studies did not show any direct 

benefits of the omega-3 supplementation in 

PCOS, this fatty acid clearly promotes indirect 

benefits by improving the metabolic profile 

associated with the disease. 

Yuan et al. [296] 

Evaluate the changes in hormones, oxidative 

stress, and inflammatory factors of PCOS 

patients who were supplemented with omega-

3 polyunsaturated fatty acids (n-3 PUFAs). 

Yes NR NR No Omega-3 

This meta-analysis showed that 

supplementation of n-3 PUFAs in PCOS 

women can significantly improve CRP, MDA, 

LH, TT, TAC, and SHBG, but did not affect the 

concentrations of GSH, DHEAS, FAI, or FSH. 

Sadeghi et al. [297] 

This current meta-analysis is intended to 

investigate the effect of omega-3 

supplementation on insulin resistance in 

women with PCOS. 

Yes English NR No Omega-3 

The results provide evidence that 

supplementation with omega-3 fatty acids 

may not have a beneficial effect on improving 

insulin resistance in women with PCOS. 

Zhou et al. [298] 

Systematically evaluate the efficacy of n-3 

PUFA supplementation on metabolic status in 

patients with PCOS.  

Yes all languages 

Rotterdam, 

NIH, 

Descriptive 

No Omega-3 

The meta-analysis demonstrates that n-3 

PUFA may be an effective intervention for 

alleviating metabolic status in PCOS  

Hajishafiee et al. [299] 

Systematically review clinical trials assessing 

the effects of n-3 PUFAs consumption on 

androgen status among adult females with 

PCOS. 

Yes all languages NR No Omega-3 

It does not appear that n-3 PUFAs 

supplementation significantly affects the 

androgenic profile of females with PCOS; 

however, some before-after and long-term 



intervention studies show reduced DHEAS 

levels. 

Di Tucci et al. [300] 
High- light the role of alpha lipoic acid in the 

context of female and male infertility.  
No English NR Yes 

Alpha-lipoic acid alone and 

combined with Myoinositol, 

Dchiro-inositol 

All the studies showed that a combination of 

antioxidants may play a very important role in 

patients affected by endometriosis in the 

treatment of individual symptoms; further 

studies are needed to confirm this data. 

Emamat et al. [301] 
Investigate the effectiveness of flaxseed or its 

oil supplementation on PCOS patients.  
Yes English 

Rotterdam, 

NIH 
No Flaxseed 

Based on the results of the present systematic 

review, we suggest that flaxseed 

supplementation has the potential to improve 

metabolic, hormonal, and anthropometric 

parameters in women with PCOS  

Shirvani-Rad et al. 

[302] 

Systematically review the meta-analyses of 

controlled trials and investigate the effects of 

probiotics on obesity. 

Yes English NR No Probiotics (multi-strain) 

It seems that the probiotic products could 

have beneficial effects as an adjunct therapy 

for care and management of obesity when 

used in high dose. However, due to 

heterogeneity of included studies, it is 

required to confirm our results by more meta-

analyses of clinical trials. 

Shamasbi et al. [303] 

 Evaluate the effects of probiotics, prebiotics, 

and synbiotics on hormonal indicators, such as 

testosterone, dehydroepiandrosterone sulfate 

(DHEA-S), sex hormone binding globulin 

(SHBG), Free Androgen Index (FAI), and 

inflammatory indicators, such as high 

sensitive C-reactive protein (hsCRP), 

malondialdehyde (MDA), total glutathione 

(GSH), nitric oxide (NO), and total antioxidant 

capacity (TAC). 

Yes 
English and 

Farsi 
Rotterdam No 

Prebiotics, probiotics and 

synbiotics (multi-strain) 

Using synbiotics and probiotics in women 

with polycystic ovary syndrome improve 

hormonal (FAI, SHBG) and inflammatory 

(NO, MDA) indices in these patients. 

Cozzolino et al. [304] 

Evaluate the effectiveness of probiotics and 

synbiotics on metabolic, hormonal and 

inflammatory parameters of PCOS 

Yes English Rotterdam No 
Probiotics, synbiotics 

(multiple-strain) 

Probiotics and synbiotics seem to either an 

effect on/influence metabolic, hormonal and 

inflammatory parameters, or can influence 

them. Consequently, it could lead to an 

improvement of fertility in PCOS. 

Heshmati et al. [305] 

The current study is to evaluate the effect of 

probiotics (or synbiotics) supplementation in 

women suffering from polycystic ovary 

syndrome (PCOS). 

Yes all languages 
Rotterdam, 

NIH 
No 

Probiotics, synbiotics 

(multiple-strain) 

 Although probiotic (or synbiotics) 

supplementation was effective on some 

metabolic indices, the effect was negligible 

and not clinically significant. 

Hadi et al. [306] 
Systematically review the effect of pro-

/synbiotic supplementation on anthropometric 
Yes all languages NR No 

Probiotics, synbiotics 

(multiple-strain) 

The findings suggest that pro-/synbiotic 

supplementation may improve glucose 



indices, blood glucose level, hormonal, and 

inflammatory factors in women with PCOS.  

homeostasis parameters, hormonal, and 

inflammatory indices in women with PCOS. 

Talebi et al. [307] 

Examine systematic reviews to determine the 

effectiveness of pro-, pre-, and synbiotics on 

hormonal parameters, glycaemic control 

markers, blood lipids, anthropometric indices, 

and inflammatory and oxidative stress 

biomarkers in women with PCOS and update 

the evidence.  

Yes all languages NR No 
Prebiotics, probiotics and 

synbiotics (multi-strain) 

Although pro-, pre-, and synbiotics 

supplementation had beneficial effects on 

some PCOS-related outcomes, the certainty of 

the evidence was rated as low to very low.  

Angoorani et al. [308] 

Summarise and critically evaluate the 

evidence of systematic reviews regarding the 

effect of probiotics/prebiotics/synbiotics on the 

management of PCOS.  

Yes English NR No 
Prebiotics, probiotics and 

synbiotics (multi-strain) 

Our overview confirmed that probiotic 

supplementation had a potentially beneficial 

effect on some PCOS-related parameters 

including body mass index, fasting plasma 

glucose, and lipid profiles. Evidence shows 

that synbiotics in comparison with probiotics 

were less effective on these parameters.  

Heydarpour et al. 

[309] 

 Evaluate the effect of cinnamon 

supplementation on metabolic parameters of 

PCOS patients through a systematic review 

and meta-analysis of clinical trials. 

Yes all languages NR No Cinnamon 

The present study indicated that cinnamon 

supplementation may help PCOS patients to 

manage their metabolic parameters. 

Heshmati et al. [310] 

This study provides comprehensive 

information about the effect of cinnamon on 

insulin resistance (IR) indices in women with 

PCOS. 

Yes all languages 
Rotterdam, 

NIH, AES 
No Cinnamon 

The results indicated that cinnamon 

supplementation significantly reduced 

homeostatic model assessment for insulin 

resistance scores in women with PCOS. 

Keramati et al. [311] 
Evaluate the effects of cinnamon on obesity 

indices by an umbrella meta-analysis.  
Yes English NR No Cinnamon 

The results of this study showed that 

supplementation with cinnamon significantly 

reduces BMI and body weight. The impacts 

were greater in doses of ≥3 g/day and in PCOS 

patients.  

Maleki et al. [312] 
Determine the potential effect of cinnamon on 

the metabolic status in the PCOS. 
Yes English NR No Cinnamon 

The results showed that increased high-

density lipoprotein and insulin sensitivity 

were increased by the cinnamon 

supplementation while low-density 

lipoprotein, triglyceride, and blood glucose 

were decreased in patients with PCOS 

Sarmadi et al. [313] 

Assess the explicit impact of cinnamon on 

oxidative stress, inflammation, and lipid 

profile as main risk factors for cardiovascular 

health in adult patients.  

Yes English NR No Cinnamon 

Our results support the usefulness of 

cinnamon intake in modulating an imbalanced 

lipid profile in some metabolic disorders, 

particularly PCOS, as well as in improving 

TAC and inter- leukin-6.  



Ahmad et al. [314] 
Review the plant extracts claimed to improve 

PCOS in the literature. 
No all languages NR No Plant extracts 

 PCOS characteristics were improved with the 

use of plant extracts by improving insulin 

resistance, pregnancy outcomes and ovarian 

morphology. 

Jazani et al. [315] 
Review herbal medicines used for PCOS 

worldwide. 
No English NR No Plant extracts 

Some plants as natural remedies may have 

beneficial effects on improving different 

aspects of PCOS. 

Pundir et al. [316] 

Provide an overview of existing evidence on 

the effects of non-pharmacological 

interventions in women with PCOS on fertility 

and non-fertility outcomes by a review of 

existing systematic reviews. 

Yes all languages NR No 
N-acetyl cysteine, omega-3, 

inositol, vitamin D 

N-acetyl-cysteine, inositol and the addition of 

alternative medicine to ovulation induction 

agents show preliminary potential to improve 

fertility. 

Mohseni et al. [317] 

Systematically review all meta-analyses of 

trials to understand the controversial evidence 

for the beneficial effects of antioxidative 

vitamins on dyslipidaemia. 

Yes English NR No Vitamin D, E , C 

The beneficial effects of antioxidative vitamins 

(C, D, E) or their combination with other 

agents on lipid profile varied based on their 

dosage, intake duration, and the health status 

of the individuals. 

Showell et al. [318] 

Determine whether supplementary oral 

antioxidants compared with placebo, no 

treatment/standard treatment or another 

antioxidant improve fertility outcomes for 

subfertile women. 

Yes English NR No 

N-acetylcysteine, melatonin, 

L-arginine, myoinositol, 

carnitine, selenium, vitamin 

E, vitamin B, vitamin C, 

vitamin D plus Calcium, Co 

Q10, Omega 3 fatty acids. 

Antioxidant may benefit subfertile women. 

Overall, there is no evidence of increased risk 

of miscarriage, multiple births, gastrointestinal 

effects or ectopic pregnancies.  

Arentz et al. [319] 

This systematic review examined the effect on 

menstrual regulation and adverse effects from 

randomised controlled trials. 

Yes English 
Rotterdam, 

NIH 
No 

Fish oil, chromium, 

selenium, vitamin D, 

vitamin D plus calcium, 

vitamin B, inositol, camellia 

sinensis, cimicifuga 

racemosa, cinnamomum. 

There is no high-quality evidence to support 

the effectiveness of nutritional supplements 

and herbal medicine for women with PCOS 

and evidence of safety is lacking. 

Zhang et al. [320] 

Evaluate the efficacy of oral nutritional agents 

including CoQ10, vitamin E, inositols and 

vitamin D on androgen-associated hormones, 

glycolipid metabolism and body weight in 

women with PCOS. 

Yes all languages 
Rotterdam, 

NIH, AES 
No 

CoQ10, vitamin E (alone and 

in combination with CoQ10), 

vitamin D, or inositols (MI 

or DCI alone or taken 

together) 

Women with PCOS, inositols supplementation 

have some certain advantages in increasing 

SHBG and improving glycolipid metabolism 

when compared with nutraceuticals like 

CoQ10, vitamin E, vitamin D. Besides, vitamin 

E may be a better option in reducing TT and 

increasing SHBG. 

Florou et al. [321] 

The aim of this study was to systematically 

review and meta-analyse the best available 

evidence regarding the effect of CoQ10 

supplementation on clinical pregnancy (CPR), 

live birth (LBR), and miscarriage rates (MR) 

Yes English NR Yes CoQ10 

Oral supplementation of CoQ10 may increase 

CPR when compared with placebo or no-

treatment, in women with infertility 

undergoing ART procedures, without an effect 

on live birth rate or miscarriages rate. 



compared with placebo or no-treatment in 

women with infertility undergoing ART. 

Zhang et al. [322] 

Conduct a meta-analysis of the efficacy and 

safety of coenzyme Q10 in the treatment of 

PCOS, and consolidate the evidence of Q10 

supplementation on PCOS for the current 

clinical application.  

Yes all languages Rotterdam No Coenzyme Q10 

Based on the current evidence, it could be 

considered that the addition of CoQ10 is a safe 

therapy to improve PCOS by improving 

insulin resistance (reduce HOMA-IR, FINS, 

FPG), increasing sex hormone levels (increase 

FSH, reduce testosterone), and improving 

blood lipids (reduce TG, TC, LDL-C, and 

increased HDL-C).  

Abdelazeem et al. 

[323] 

Evaluate the effects of curcumin among 

patients with PCOS to provide reliable data to 

clinicians caring for patients with PCOS. 

Yes English NR No Curcumin 

The result of our meta-analysis suggests that 

curcumin is associated with improvement in 

glycaemic control by decreasing the FBG, 

insulin level, insulin resistance, and increasing 

insulin sensitivity when compared with the 

control group in patients with PCOS. 

Curcumin was also associated with a decrease 

in the total cholesterol but has no effect in 

regard to LDL, triglyceride, HDL, sex 

hormones, body weight, and CRP.  

Shojaei-Zarghani et 

al. [324] 

Comprehensively assess all published studies 

regarding the effects of curcumin/turmeric 

supplementation on the parameters of PCOS.  

Yes English NR No Curcumin 

Present clinical literature is limited to conclude 

the beneficial effects of curcumin on the 

management of PCOS symptoms.  

Chien et al. [325] 
Evaluate the effects of curcumin on glycaemic 

control. 
Yes all languages NR No Curcumin 

Curcumin may improve glycaemic control and 

lipid metabolism in patients with PCOS and 

metabolic abnormality without significant 

adverse effects.  

Venkatesan et al. 

[326] 

Provide a brief review of the existing literature 

on the association between curcumin 

supplementation and PCOS. 

Yes English NR No Curcumin 

Curcumin supplementation aids in 

improvement of lipid and glycaemic profiles, 

body mass index and lowers androgen levels 

associated with PCOS. 

Liao et al. [327] 

Summarise the clinical evidence of the effects 

of carnitine on weight management, glycaemic 

and serum lipids controls in women with 

PCOS by conducting a meta-analysis of 

randomized control trials. 

Yes English NR No Carnitine 

Based on current evidence, carnitine 

supplementation in women with PCOS had 

beneficial effects on weight loss and lipid 

profiles. 

Gong et al. [328] 

Quantify the effect of carnitine on glucose and 

lipid metabolic profiles and fertility outcomes 

in women with PCOS. 

Yes all languages 
Rotterdam, 

AES 
No Carnitine 

With the available literature, carnitine seems 

to improve ovulation and clinical pregnancy 

and insulin resistance and BMI in women with 

PCOS.  



Tang et al. [329] 

Derive a more precise estimation of the 

efficacy of chromium for the management of 

the clinical symptoms of PCOS. 

Yes all languages NR No Chromium picolinate 

Supplementation with chromium may not 

have significant benefits for women with 

PCOS. 

Maleki et al. [330] 

Systematically review the effects of chromium 

on ovarian physiology with a focus on body 

mass index, as well as hormonal and 

metabolic dysfunctions in women suffering 

from PCOS. 

No English NR No Chromium picolinate 

The articles reviewed demonstrated that 

chromium supplementation has limited effects 

on weight reduction, glucose control, lipid 

profile, and hormonal disturbance of women 

with PCOS. 

Fazelian et al. [331] 

Assess the effect of Chromium picolinate 

supplementation in PCOS that have not yet 

fully been elucidated. 

No all languages NR No Chromium picolinate 

Chromium picolinate supplementation 

significantly changed fasting insulin, free 

testosterone and BMI in PCOS patient. 

Shojaei-Zarghani et 

al. [332] 

Systematically review current animal studies 

and randomized placebo controlled clinical 

trials regarding the effects of resveratrol, a 

natural polyphenolic compound, on PCOS 

features 

Yes English NR No Resveratrol 

The current literature is limited to conclude 

the beneficial effects of resveratrol on the 

management of PCOS. Although, according to 

the promising results of the animal studies 

and limited RCTs, resveratrol might be an 

effective phytochemical in PCOS control, 

especially regarding hormonal and 

reproductive abnormalities.  

Xie et al. [333]  

Assess the efficacy and safety of berberine on 

reproductive endocrine and metabolic 

outcomes in women with PCOS. 

Yes 
English and 

Chinese 
Descriptive Yes Berberine 

This review found no solid evidence that 

berberine could improve live birth or other 

clinical outcomes in women with PCOS. 

Miraee et al. [334] 

Assess the effect of Berberine (BBR) on 

women’s health to provide greater insights 

about its effect on women with polycystic 

syndrome for both patients and health care 

providers. 

Yes all languages NR Yes Berberine 

Berberine led to a significant decrease in waist 

to hip ratio, profile hormonal insulin 

resistance, and insulin resistance. Further, 

androstenedione dropped significantly 

following treatment with berberine. However, 

berberine did not have a significant effect on 

follicle stimulating hormone (FSH) and 

luteinizing hormone (LH). 

Hajizadeh-

Sharafabad et al. [335] 

Evaluate the potential role of selenium in the 

complications of PCOS.  
No English NR No Selenium 

 The reviewed studies confirmed inverse 

relationships between serum selenium levels 

and some androgenic hormones in PCOS. 

Selenium is able to attenuate insulin resistance 

and dyslipidaemia. 

Zhao et al. [336] 

Quantitatively review randomized controlled 

trials, which examined the effect of the 

selenium supplementation on PCOS.  

Yes NR Rotterdam No Selenium 

Although selenium can improve TAC in PCOS 

patients, this meta-analysis shows that 

supplementation of selenium does not 

significantly improve the level of BMI, Weight, 

LDL, HDL, Triglycerides, Total Testosterone, 

HOMA-IR, NO, GSH, MDA and FPG.  



Kazempour et al. 

[337] 

Assess the impact of selenium 

supplementation on biochemical markers in 

women with PCOS.  

Yes NR Rotterdam No Selenium 

The study revealed that consuming selenium 

was associated with increased QUICKI, TAC, 

and total GSH levels, as well as reduced 

triglyceride, cholesterol, FPG, insulin, and 

HOMA-IR levels. Furthermore, regarding 

SHBG, testosterone levels, MDA, and BMI, no 

significant differences were observed between 

the groups.  

Wu et al. [338] 
Explore the efficacy of selenium 

supplementation for PCOS. 
Yes NR NR No Selenium 

Selenium supplementation may be able to 

improve the metabolic response for polycystic 

ovary syndrome, and this finding should be 

interpreted with caution.  

Hu et al. [339] 

Study whether melatonin treatment can 

increase clinical pregnancy rate and live birth 

rate in assisted reproductive technology (ART) 

cycles 

Yes English NR Yes Melatonin 

Melatonin treatment significantly increases the 

clinical pregnancy rate but not live birth rate 

in ART cycles. 

Shen et al. [340] 
Assess the effectiveness and safety of tea 

supplements for patients with PCOS. 
Yes all languages NR No Green tea 

This meta-analysis suggests that consumption 

of tea supplementation in women with PCOS 

could significantly decrease the levels of FBG 

and FINS as well as reduce body weight. 

Tabrizi et al. [341] 
Evaluate the efficacy of quercetin 

supplementation in subjects with PCOS. 
No English NR No Quercetin 

This review article provides evidence that 

quercetin could be considered as a potential 

agent to attenuate PCOS complications. 

Heidari et al. [342] 

Summarise the effects of vitamin E 

supplementation or vitamin E in combination 

with omega-3 or magnesium on PCOS.  

Yes NR NR No Vitamin E 

This meta-analysis highlights the potential 

anti-hyperlipidemic, antioxidant, and anti-

inflammatory properties of vitamin E 

supplementation alone or in combination with 

omega-3 or magnesium on PCOS patients.  

Jafari et al. [343] 

Summarise data from available randomized 

clinical trials about the impact of folate 

supplementation on weight and body mass 

index.  

Yes NR NR No Folic acid 

The study outcomes demonstrated that folic 

acid improves BMI in those with 

homocysteine levels ≥15 mmol/L and women 

with PCOS.  

Najafi et al. [344] 

Identify the effect of phytoestrogens on PCOS 

(clinical evidence and laboratory findings) in 

women of reproductive age. 

Yes English NR No Phytoestrogen 

The currently available knowledge is 

inconclusive regarding the effect of 

phytoestrogens on the endocrine disorder of 

PCOS. These findings should be interpreted 

with caution due to various 

limitations/methodological weaknesses of the 

currently available studies.  

Abbreviations: ART, Assisted Reproductive Technology; NRCT, Non-randomized controlled trial; NR, Not reported; AES, Androgen Excess Society; RCT, Randomised 

controlled trial; NIH, National Institutes of Health 
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