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Lo.Li. Pharma ha sostenuto le spese di viaggio per Lo.Li. Pharma ha sostenuto le spese di viaggio per 
questo convegnoquesto convegno

Nessuna relazione con i produttori di MetforminaNessuna relazione con i produttori di Metformina

TrasparenzaTrasparenza
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•Inositoli  e  Insulino Resistenza

•Inositoli/Metformina per la PCOS     

•Inositoli e gravide a rischio per GDM

•Effetti transgenerazionali degli inositoli

•Inositoli e RDS dei prematuri

OUTLINES
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Inositols
A 6-carbon, cyclic polyalcohol family 
composed by 9 different stereoisomers,
Myo-inositol being the most abundant 
stereoisomer in nature.

MyoMyo--inositolinositol D-chiro-inositol
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Conversion is unidirectional and insulin-
dependent

Inositol-dependent 

hormonal signalling:

INSULIN, FSH,  TSH,  

5-HT
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Myo-inositol  effect in mice
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Soulage et al 2012
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MI-PG

DCI-PG

HEPATIC CELL      HEPATIC CELL      

The binding between insulin and its receptor mediates The binding between insulin and its receptor mediates 
the production of low molecular weight inositolthe production of low molecular weight inositol--
phosphoglycans that act as second messengersphosphoglycans that act as second messengers
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The PCO discovery

Stein IF, Leventhal ML. 
Amenorrhea associated with bilateral 
polycystic ovaries. 
Am J Obstet Gynecol 1935; 29: 181-910

Surgical cone excision
Laparoscopic drilling
Ovarian suppression
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’90ies

Increased LH  (>10 IU/ml)

Increased LH/FSH ratio  (>2.5) 

Reduced SHBG  & IGF-BPs  

Increased free Testosterone and Androstenedione

Reduced Progesterone (Chronic anovulation)

Increased LDL-cholesterol, triglycerides, visceral fat

Increased Insulin & Insulin-resistance

IGF-I

Insulin sensitizers
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Insulin and androgens

Hyperinsulinemia

inositolo

androgeni

ANDROGENS

IGF-BP

IGF-I

LH

+ INS
rec

LH rec

IGF-I rec
SHBG

Free testosterone 

+
P450
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NLNL
LeanLean

NLNL
ObeseObese

PCOSPCOS
LeanLean

PCOSPCOS
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Adapted from Dunaif et al.Adapted from Dunaif et al.

Insulin Sensitivity in Normal Insulin Sensitivity in Normal 
Women and Women with PCOSWomen and Women with PCOS

Type 2 Type 2 
DiabetesDiabetes
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Inositol and insulin resistance

Insulin response at  OGTT

Patients under MYO administration showed a reduction of both insulin plasma levels before and 30 
minutes after oral glucose load.

*p<0.05, **p<0.01
Gynecol Endocrinol 2008
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The mixture MYO+DCI  

40:1, according to 

physiological ratio,    

induces a prompter 
normalization of the

Insulin response than 

MYO alone

base

3 

mo.

6 

mo.

base

3 

mo.

6 

mo.

MYO-Inositol

MYO+Dchiro-Inositol

Nordio et al 2014
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Myo-inositol effects in women with PCOS: a meta-ana lysis of 

randomized controlled trials 

V. Unfer1, F. Facchinetti2, B, Orrù3, B. Giordani3, J. Nestler4
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A

B

Trial 
sequential 
analysis

FASTING 
INSULIN

Myo-inositol effects in women with PCOS: a meta-ana lysis of randomized controlled trials 

V. Unfer1, F. Facchinetti2, B, Orrù3, B. Giordani3, J. Nestler4
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Pundir et al. Inositol treatment of anovulation in women with polycystic 

ovary syndrome: a meta-analysis of randomised trials. BJOG 2017 

Inositols  vs Placebo                                          Glycaemic factors 

HOMA IR  

INSULIN  

GLUCOSE  
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Pundir et al. Inositol treatment of anovulation in women with polycystic 

ovary syndrome: a meta-analysis of randomised trials. BJOG 2017 

Inositols vs Placebo                                                 Hormone Changes 

ANDROGENS

TESTOSTERONE

DHEA
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Pundir et al. Inositol treatment of anovulation in women with polycystic 

ovary syndrome: a meta-analysis of randomised trials. BJOG 2017 

Myo-Inositol vs Placebo 
Myo-Inositol vs D-Chiro-Inositol             Menstrua l cycle regularization 
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T1= 3 mesi
T2= 6 mesi

Irsutismo valutato con lo score di 
Ferriman - Gallwey

Inositolo in ginecologia e ostetricia
Efficacy of myo-inositol in the treatment of cutaneous disorders in

young women with polycystic ovary syndrome

Zacchè et al, Gynecol Endocrinol 2009                                 
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MYO and DCI Contents
in FF of Normal and PCOS Women

0

50

100
myo D-
chiro

Content of  MYO and DCI in follicular fluid of 20 normal women and 20 women with 
PCOS. The ratio of MYO to DCI was 100:1 in normal women but only 0.2:1 in women 
with PCOS.

23 µmol/L

3 µmol/L

17 µmol/L

0.2 µmol/L

Reprod Sci 2014;21:854-858
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Epimerase Activity in Theca Cells from Normal and Epimerase Activity in Theca Cells from Normal and 
PCOS WomenPCOS Women

Heimark D, McAllister J, Larner J. Heimark D, McAllister J, Larner J. Endocrine J Endocrine J 2014;61:1112014;61:111--117117

MYO to DCI epimerase activity assayMYO to DCI epimerase activity assay
Data points for PCOS and normals shown Data points for PCOS and normals shown 

in scatter plot with mean shown as in scatter plot with mean shown as 
horizontal bar.   ***p<0.001horizontal bar.   ***p<0.001

MYO to DCI ratiosMYO to DCI ratios
Data points for PCOS and normals Data points for PCOS and normals 

shown in scatter plot with mean shown shown in scatter plot with mean shown 
as horizontal bar.   ***p<0.002as horizontal bar.   ***p<0.002
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ART on PCOS patients

PCOS patients have an increased risk of hyperstimulation syndrome

•• The number of immature oocytes was  significantlyThe number of immature oocytes was  significantly

•• lower in the MYO treated group.lower in the MYO treated group.



Metformin in PCOS  Metformin in PCOS  --Pregnancy RatePregnancy Rate--

M+CC vs CC

Pregnancy rate was slightly better 
with the combination (CC+M) 

compared to CC alone
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INCLUSI

ON
DURATION

METFORMIN CLOMIPHENE COMBINATION

OVULA
TION 
RATE

PREGNAN
CY RATE

OVULATI
ON RATE

PREGNAN
CY RATE

OVULATI
ON RATE

PREGNAN
CY RATE

Legro (135) Oligo 6M 44% 16% 54% 19% 60% 21%

Zain (115)
Oligo/

amenorr
6M 24% 8% 59% 15% 68% 21%

Ashrafi (35) Oligo
2M met -

3M met. + CC
59% 11% // // 69% 8%

Jhonson 
(171)

Oligo/

amenorr
6M 66% 40% 70% 39% 80% 54%

Averag

e % 48% 60% 63%

Met vs. CC in ovulation and pregnancy rate
30<BMI<33

Either for ovulation rate  or pregnancy rate:

MET perform lower than CC
MET add few to CC, if combo (8%)
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The main outcome was that only at the highest dose myo-inositol 
(12g/day) induced mild gastrointestinal side effects  such as nausea, 
flatus and diarrhea. 
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Metformin in PCOS Metformin in PCOS 

De Leo et al 2003
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Obstet Gynecol, 2015

MIO 15.5%MIO 15.5%

FA 34.6%FA 34.6%
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Take Home Points Take Home Points 

Gli inositoliGli inositoli (MYO e DCI)  esercitano importanti effetti insulino(MYO e DCI)  esercitano importanti effetti insulino--
mimetici, anche nella PCOS mimetici, anche nella PCOS 

La PCOS La PCOS èè caratterizata da insulino resistenza (soprattutto nelle caratterizata da insulino resistenza (soprattutto nelle 
obese) oltre cheobese) oltre cheda un eccessiva conversione da MYO a DCI, in da un eccessiva conversione da MYO a DCI, in 
particolare nellparticolare nell’’ ovaioovaio

La supplementazione di MYO, e MYO/DCI, migliora  La supplementazione di MYO, e MYO/DCI, migliora  
iperandrogenismo e iperinsulinemia nelle PCOS, e regolarizza il iperandrogenismo e iperinsulinemia nelle PCOS, e regolarizza il ciclo ciclo 
mestruale.mestruale.

In gravidanza il MYO previene lo sviluppo di GDMIn gravidanza il MYO previene lo sviluppo di GDM



INOFOLIC PROJECT

Take Home Points Take Home Points 

Il profilo di tollerabilitIl profilo di tollerabilitàà degli inositoli degli inositoli èè superiore a quello della MET superiore a quello della MET 

In termine di ovulazione, lIn termine di ovulazione, l’’ inositolo inositolo èè superiore alla MET, sia da solo superiore alla MET, sia da solo 
che in associazione alle gonadotropine.che in associazione alle gonadotropine.

Aspettiamo la Cohrane, ma soprattutto altri studi, per poter traAspettiamo la Cohrane, ma soprattutto altri studi, per poter trarre rre 
conclusioni!conclusioni!
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Take Home Points Take Home Points 

MYO supplementation counteract clinical and biochemical MYO supplementation counteract clinical and biochemical 
hyperandrogenic state, restoring menstrual cyclicity and hyperandrogenic state, restoring menstrual cyclicity and 
ovulation  ovulation  in PCOSin PCOS

Evidence indicates Evidence indicates that MYOthat MYO+DCI promote ovulation and +DCI promote ovulation and 
reduce serum testosterone, reduce serum testosterone, working faster than MYO aloneworking faster than MYO alone

Inositols supplementation seems at least equally effective Inositols supplementation seems at least equally effective 
than Metformin, being better tolerated than Metformin, being better tolerated 
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GDM Prevention through MyoGDM Prevention through Myo--InositolInositol

STUDY
INCLUSION 

CRITERIA
EXCLUSION 

CRITERIA TREATED CONTROLS

Actual 
data

BMI >27 
kg/m2

- Twin pregnancy

- Previous GDM
- Pregestat diabetes
- Fasting glucose >92 

mg/dl

6/31 
(19.4%)

24/60 
(40%)

D’Anna R. 
et al. 2012

Women with 
PCOS

Pregestation
al diabetes

8/46 
(17.4%)

20/37 
(54%)

D’Anna R. 
et al. 2013

First-degree 
relatives with
type 2 diabetes

- BMI >30 
kg/m2

- Previous GDM
- Twin pregnancy

6/99 
(6.1%)

15/98 
(15.3%)

Matarrelli 
B. et al. 
2013

Fasting 
glucose  
ranging 
92-126 
mg/dl

- BMI > 35 
kg/m2

- Twin pregnancy

2/35 (6%)
27/38 
(71%)

GDM prevention GDM prevention 
through myothrough myo--inositol inositol 

OR= 0.20  (0.11OR= 0.20  (0.11--0.34)0.34)

TreatedTreated ControlsControls

22/21122/211

10.4%10.4%
86/23386/233

36.9%36.9%
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MYO vs Metformin in PCOSMYO vs Metformin in PCOS
(Raffone E et al. (Raffone E et al. Gynecol Endocrinol Gynecol Endocrinol 2010;26:2752010;26:275--280)280)

MYO (n=60)MYO (n=60) Metformin Metformin 
(n=60)(n=60)

P valueP value

Women with restored monthly Women with restored monthly 
ovulationovulation

3939 3030 0.090.09

Median length of follicular Median length of follicular 
phase (days)phase (days)

14.8 14.8 ±± 1.81.8 16.7 16.7 ±± 2.52.5 0.0030.003

Number of pregnancies (%)Number of pregnancies (%) 18/6018/60
(30%)(30%)

11/6011/60
(18.3%)(18.3%)

0.130.13

Number of pregnancies in Number of pregnancies in 
women with restored ovulation women with restored ovulation 
(%)(%)

18/3918/39
(46.1%)(46.1%)

11/3011/30
(36.6%)(36.6%)

0.420.42
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Metformin in PCOS 
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• 5 trials
• 513 women
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Significant reduction of GDM rate (-71%) 
in the Myo-inositol group 
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MI significantly improves 
glucose tolerance
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SGA or LGA  and PCOS

Retrospectives studies demonstrated that SGA newborns have 

higher AMH and subsequent early puberty and menarche and 

finally PCOS.
Ibanez L et al. Hum Reprod 2007;22:395-400

Ibanez L et al. Pedriatics 2006;117:117-21

On the other hand also the high birth weight newborns have 

higher levels of AMH at 2-3 months of life and lower levels of 

adiponectin (more insulin-resistance).
Sir-Petermann T et al. JCEM 2010;95:903-10
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Birth weight
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MI reduce the incidence 
of some GDM-related 

complications

Neonatal 
hypoglicemia
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Q & AQ & A

ORIGIN OF THE FETAL BLOOD INOSITOL:

-Maternal transfer via the placenta

-Placental synthesis

-Synthesis within the fetus itself



Summary of comparison
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In obese women with PCOS, metformin therapy significantly decreased 
serum insulin concentrations without changing the release of DCI-IPG 
during OGTT.
Therefore, the release of bioactive DCI-IPG per unit of insulin was much 
higher after metformin than after placebo, and the correlation between the 
release of DCI-IPG and insulin also seemed to improve after metformin. 

In obese women with PCOS, metformin therapy significantly decreased 
serum insulin concentrations without changing the release of DCI-IPG 
during OGTT.
Therefore, the release of bioactive DCI-IPG per unit of insulin was much 
higher after metformin than after placebo, and the correlation between the 
release of DCI-IPG and insulin also seemed to improve after metformin. 

These findings suggest that metformin may enhance the 
action of insulin in PCOS in part by improving 
insulin-mediated release of the Inositols 
Phosphoglycan mediator.

These findings suggest that metformin may enhance the 
action of insulin in PCOS in part by improving 
insulin-mediated release of the Inositols 
Phosphoglycan mediator.
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Intriguing PossibilitiesIntriguing Possibilities

Expert Opinion: Expert Opinion: 

Metformin remains firstMetformin remains first--line agentline agent

MYO or MYO+DCI combination in women who cannot MYO or MYO+DCI combination in women who cannot 
tolerate metformin or who fail to respond to metformintolerate metformin or who fail to respond to metformin

Another possibility:Another possibility:

Metformin Metformin plusplus MYO                                                            MYO                                                            
or                                                              or                                                              

metformin metformin plusplus MYO+DCI?MYO+DCI?
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Kinetics in nonKinetics in non--pregnant volunteerspregnant volunteers

MI tablets (0.55 g)
MI powder (2 g)

MI tablets (1.1 g)
MI powder (4 g)

Carlomagno et al. Expert Opinion on Drug Delivery,
2012, 9 (3), 267-271
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Inositol vs Placebo                      Ovulation

Pundir et al. Inositol treatment of anovulation in women with polycystic 

ovary syndrome: a meta-analysis of randomised trials. BJOG 2017 
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A

HOMA IR  

TESTOSTERONE

ANDROSTENEDIONE

Myo-inositol effects in women with PCOS: a meta-ana lysis of randomized controlled trials 

V. Unfer1, F. Facchinetti2, B, Orrù3, B. Giordani3, J. Nestler4
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Subgroup meta-analysis for SHBG stratifying the stu dies by 
treatment duration (MI up to 16 weeks or 24 weeks).

Myo-inositol effects in women with PCOS: a meta-ana lysis of randomized controlled trials 

V. Unfer1, F. Facchinetti2, B, Orrù3, B. Giordani3, J. Nestler4    
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Randomization

30 overweight PCOS women (BMI>25)

POWDERPOWDER SOFT SOFT GELGEL

Treatment : 6 monthsTreatment : 6 months

Outcomes: Ovarian function and Outcomes: Ovarian function and hormone profilehormone profile

Combined treatment
Myo and D-chiro-inositol 

Facchinetti F. et al, in preparationFacchinetti F. et al, in preparation

MYO
twice day

MYO + D-Chiro
Twice day

40:1
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Hormones

MI group
n = 15

MI+DCI group
n = 15

BaselineBaseline 3mo.3mo. 6mo.6mo. BaselineBaseline 3mo.3mo. 6mo.6mo.

Free testost.
(ng/dl)

0.980.98±±0.110.11 0.75±0.09 0.24±0.03** 1.11.1±±0.140.14 0.34±0.11* 0.23±0.02**

Mean 2-h LH 
(mIU/ml)

14.1±±1.1.44 8.4±2.5* 6.4±1.9* 15.2±±2.2.00 7.5±2.8* 5.2±2.0*

Progesterone
(ng/ml)

3±±2.2.00 11±3.1* 18±3.8** 2.8±±2.2.11 15±3.2* 20±4.6**

*, p < 0.05, respect baseline **, p< 0.01 respect baseline.
Facchinetti F. et al, in preparationFacchinetti F. et al, in preparation

30 overweight PCOS women (BMI>27)
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Restored ovulation

(Progesterone > 12ng/ml)

Facchinetti F. et al, in preparationFacchinetti F. et al, in preparation
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REDUCES insulin resistance

REDUCES hyperandrogenism

RESTORES hormonal balance 

REDUCES hirsutism and acne

RESTORES metabolic profile

Targeting  PCOS Metabolism

with Inositol

Eur J Obstet Gynecol RB 
2015
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Metformin in PCOS 
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R Time
testosterone ng/dl Androstenedione ng/ml SHBG nmol/L

treated control treated control treated control

1
baseline

post-treatm.

53.4±5.6 61.3±7.2 1.71±0.19 1.80±0.23 NA NA

54.8±6.2 55.2±9.1 1.7±0.29 1.91±0.24 NA NA

2
baseline

post-treatm.

99.5±7 116.8±15 2.67±0.19 2.71±0.21 144.4±2 147±4

34.8±4.3 109±7.5 1.96±0.26 3.06±0.41 198±24 163±26

3
baseline

post-treatm.

87 110 NA NA 29.2 28.1

72 101 NA NA 36.5 26.3

4
baseline

post-treatm.

81 115 NA NA 29.3 27.8

66 98 NA NA 35.9 25.8

5
baseline

post-treatm.

52.4±5.6 60.3±7.2 1.68±0.19 1.80±0.23 NA NA

53.8±6.2 54.2±9.1 1.67 ±0.29 1.89±0.24 NA NA

6
baseline

post-treatm.

77.7±14.2 75.3±13.6 3.71±0.58 3.45±0.49 21.5±5.5 21.2±3.9

49.6±10.6 50.2±12.0 3.50±0.54 3.34±0.44 26.0±5.9 24.87±3.5

7
baseline

post-treatm.

73±25 72±25 NA NA 53.7±27.4 45.0±24.4

73±46 58±57 NA NA 56.3±24.3 55.4±25.7

8
baseline

post-treatm.

NA NA 4.82±3.79 4.25±2.97 39.1±29.5 59.4±47.7

NA NA 4.75±3.10 3.74±1.95 42.2±25.4 74.2±53.8

9
baseline

post-treatm.

95.4±10.7 97.2±19.2 2.63±0.15 2.71±0.14 145±16 149±20

32.7±10.0 40.1±9.5 1.94 ±0.15 1.98±0.19 208±20 202 ± 27

10
baseline

NA NA 4.25±1.48 3.48±1.21 24.1±10.3 20.4±8.8
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MyoMyo--Inositol &Inositol &
Follicular FluidFollicular Fluid

The association between MI 

conc., FF volume, E2 and better 

development of the oocytes 

suggests that higher levels of MI 

in the FF are related to mature 

follicle high quality  oocyte 
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• Issues of Polycystyc Ovary  Syndrome

• Inositols and Insulin Resistance

• Inositols/Metformin  for PCOS     

• Pregnancy in women with PCOS

• Fetal programming

OUTLINES
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PCOS EXCLUSION CRITERIA

Hirsutism and Menstrual Disorders are typical of

� Congenital Adrenal Hyperplasia 21 OH deficiency     (17P)
� Cushing syndrome                        (urinary F)
� Androgens secreting tumors Thecoma                   (Hystory, US)

Anovulatory dysfunction is associated with

� Hypogonadotropic hypogonadism  Kalmann S.   (LH)
� Primary Hpothyroidism                                      (TSH, PRL)
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PCOS Definition
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Sam Yen’s Central Hypothesis 
(‘70ies)

Increased LH  (>10 IU/ml)

Increased LH/FSH ratio  (>2.5) 

Reduced SHBG    

Increased free Testosterone and Androstenedione

Reduced Progesterone (Chronic anovulation)

LH -RH agonists,
then waiting for rescue  cycles
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Insulin ResistanceInsulin Resistance

Type 2 DiabetesType 2 Diabetes
Early CV DiseaseEarly CV Disease

(Metabolic Syndrome)(Metabolic Syndrome)

SHBGSHBG
productionproduction

PolycysticPolycystic
ovaryovary

syndromesyndrome

DisorderedDisordered
LH/FSH releaseLH/FSH release

HyperandrogenismHyperandrogenism AnovulationAnovulation

Ovarian Ovarian 
androgenandrogen

productionproduction

HyperinsulinemiaHyperinsulinemia
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Being a PCOS women: a big Burden!

2015;100:911-919



INOFOLIC PROJECT

Insulin ResistanceInsulin Resistance

Type 2 DiabetesType 2 Diabetes
Early CV DiseaseEarly CV Disease

(Metabolic Syndrome)(Metabolic Syndrome)

SHBGSHBG
productionproduction

PolycysticPolycystic
ovaryovary

syndromesyndrome

DisorderedDisordered
LH/FSH releaseLH/FSH release

HyperandrogenismHyperandrogenism AnovulationAnovulation

Ovarian Ovarian 
androgenandrogen

productionproduction

HyperinsulinemiaHyperinsulinemia
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Inositol
Inositol is a 6-carbon, cyclic 
polyalcohol.

It exists in 9 different 
stereoisomers,Myo-inositol being 
the most abundant stereoisomer in 
nature.

The phosphatidylinositol 
polyphoshate lipids the 
functional biological 
compounds, based on the 
myo-inositol motif



INOFOLIC PROJECT

Summary of Endocrine effects of MYO in RCTs
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Effect of Inositols and Metformin on the insulin-sensitivity in PCOS 
patients
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Ruolo del D – Chiro inositolo 
nell’insulino – resistenza

Correlazione tra la riduzione del D – Chiro inositolo 
urinario e l’aumento dell’ insulino - resistenza

Chiroinositolo urinario ( mol/die)

S
I (

X
10

-4
 m

in
-1

 m
U

-1
 m

l-1
)

Suzuki S. et al, Diabetes Care 1994
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Conway et al, Eur J Endocrinol 2014;171:489-98

Off  label
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MI/DCI physiological ratio 
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Summary of Metabolic effects of MYO in RCTs
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R Time
Insulin (µU/ml) HOMA

treated control treated control

1
Baseline OW

Post-

12.4±2.2 12.8±1.3 2.8±0.6 2.6±0.4

6.5±1.1 (-47,6%) 11.3±1.1 (-11,7%) 1.4±0.3 (-50%) 2.5±0.7 (-3,8%)

2
Baseline N

post-

32±4 30.8±7 NA NA

26±8  (-18,7%) 38.0±7.0 (+23,4%) NA NA

3
Baseline O

Post-

16.8 18.4 NA NA

16.4   (-2,4%) 17.5 (-4,9%) NA NA

4
Baseline O

Post-

16.6 18.1 NA NA

16.8  (+1,2%) 17.3 (-4,4%) NA NA

5
Baseline OW

Post-

11.4±2.2 11.4±1.3 2.5±0.6 2.5±0.4

5.5±1.1 (-51,7%) 10.1±1.1 (-11,4%) 1.1±0.3 (-56%) 2.4±0.7 (-4%)

6
Baseline OW
post (vs DCI)

NA NA 3.51±1.65 3.14±1.08

NA NA 1.75±0.84 (-50%) 1.61±0.70 (-48,7%)

7
Baseline N

Post- (+COC)

8.5±6.7 8.1±5.2 1.81±1.38 1.59±1.07

5.2±3.0 (-38,8%) 8.1±4.3 1.03±0.64 (-43%) 1.57±0.87 (-1,2%)

8
Baseline OW
post– (+COC)

12.1±10.4 11.1±8.9 2.62±2.30 2.42±2.08

10.9±12.6 (-9,0%) 10.6±8.8 (-4,5%) 2.36±2.97 (-9,9%) 2.33±2.09 (-3,7%)

9
Baseline OW

Post- (COMBI)

12.8±4.1 12.3±3.7 2.7±1.1 2.4±1.2

9.2 ± 2.1(-28,1%) 9.6±1.9 (-21,9%) 1.5 ± 0.28 (-44,4%) 1.9 ± 2.1 (-20%)

10
Baseline O

Post- (COMBI)

20.2±8.1 18.0±8.0 3.38±1.97 3.48±2.02

10.7±5.5 (-46,8%) 17.8±8.2 (-1,1%) 1.97±1.48 (-41,7%) 2.8±1.4 (-19,5%)
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Metformin in PCOS Metformin in PCOS 

• 14 prospective RCT  included in the 
review

• Aim:  Determine metformin effect 
given alone or in combination with 
clomiphene citrate (CC+M) when 
compared with CC alone in ovulation 
induction protocols

• Target population: women 
with PCOS and anovulation

• Primary outcome:  Live birth 
rate

• Secondary outcomes: 
Ovulation, pregnancy rate 



INOFOLIC PROJECT



INOFOLIC PROJECT

CC alone performed 
significantly better than 

M alone

Ovulation was better with the 
combination CC + M 

compared with CC alone

Metformin in PCOS Metformin in PCOS --Ovulation Rate Ovulation Rate --



INOFOLIC PROJECT

Metformin in PCOS Metformin in PCOS --Live birth Rate Live birth Rate --

CC vs M

Lower live birth 
rate with M  alone 
compared to CC

M+CC vs CC 

No  difference 
between  groups



Metformin vs MyoMetformin vs Myo--inositolinositol

120 PCOS women, < 35 years old

•Group I:  60 women treated with metformin 
1500 mg/day for 6 months

•Group II: 60 women treated with 4 gr myo-
inositol+ 400 µg folic acid for 6 months

Ovulation induction with recombinant 
FSH for a maximum of 3 attempts if no 
pregnancy occurred 

Primary endpoint:
restoration of  a spontaneous 
ovarian activity

Secondary endpoints: 
-myo- or metformin- resistance
-pregnancy rate
-abortion rate



INOFOLIC PROJECT

PATIENTS
BMI

N. 
DURA
TION

HOMA % change P value Fasting Insulin % change P value

Pre-treatment After-treatment pre after

Hanh 2004 25-30 48 6M 5,4±4,2 2,5±2,0 -53.7 0,001

Tan 2007 I 25-30 42 6M 3.0±1.7 2.0±1.2 -33.3 <0.001 14.2±7.6 9.8±5.2 -31 <0.001

Otta 2010 32,4±6,7 30 4M 3,2±1,1 2,4±1,4 -25 0,35 14.2+4.03 9.4+5.1 -33.8 0,003

Laure 1998 27 - 36 20 6M // // // 17,3±7,1 15,2±8,3 -12.1 0,04

Behradmanesh 
2011 25 - 30 19 3M 1,8±0,9 2,5±1,2 +37 0,07 11.8±9.6 11.6±8.3 -1.7 0,9

Berker 2004 22 - 29 58 4M 6,0±2,8 5,1±2,0 -15 0,003 31,7±12,1 21,8±8,4 -31.2 0,000

Gadekal Rajagopal 
2012 24 – 32 25 3M 3,9±1,8 4,0±2,0 +2.6 NS 18.4 – 8.7 19.9 – 9.4 NS

Minyan 2014 20 - 30 54 6M 5,09 6,7 +32.4 0,01

Esfahanian 2013 28 - 34 17 3M 3±1.5 2,4±1,4 -20 0,001 13.4 ± 7 11.5 ± 6.2 -14,2 0,01

Around 50% of the published studies didn’t confirm the efficacy of metformin as strong 

insulin-sensitizer active in overweight/obese PCOS women

HOMA/Insulin MI or MI/DCI= -50.2%     -29.7%     MET= -8.8%      -24.9%

------ non significant results

Metformin and insulin/HOMA index

in overweight/obese PCOS


