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A 6-carbon, cyclic polyalcohol family
composed b different steregisemers,
Myo-inositol being the pestahardant
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Myo-inositol effect in mice
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HEPATIC CELL

The binding between insulin and its receptor medlates |
the production of low molecular weight inositol-
phosphoglycans that act as second messengers
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Insulin sensitizers
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lnositol and Insulin resistance

Myo-inositol administration positively affects hyperinsulinemia
and hormonal parameters in overweight patients with polycystic ovary

syndrome
Am&ponse at OGTT
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Eligibility Screening Identification
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Myo-inositol effects in women with PCOS: a meta-ana

randomized controlled trials

V. Unfer?, F. Facchinettiz, B, Orrus3, B. Giordani3, J. Nestler4

Records identified through
database searching
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Additional records identified
through other sources
(n=2)

Records after duplicates removed
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Study's Treatment Control

first author Year Total Mean SD Total Mean SD SMD (95% CI) % Weight
A |
1
Genazzani et al., 2008 10 6.5 3.5 10 11.3 3.5 _— -1.32(-2.31,-0.33) 12.80
'
1
Costantino et al., 2009 23 26.0 38.4 19 38.0 30.5 :—o—— -0.34 (-0.95, 0.28) 14.71
| FASTING
Artini et al., 2013 25 55 1.1 25 10.1 1.1 —_— 1 -4.12(-5.12,-3.11) 12.70
i
1
Pkhaladze et al., 2016 20 52 3.0 20 8.1 4.3 ——— -0.77 (-1.41,-0.12) 14.56 I N U L I N
i
Cozay etal,, 2016 52 10.9 12.6 54 10.6 8.8 H —— 0.03 (-0.35, 0.41) 15.60
|
Nordio et al., 2012 26 9.2 2.1 24 9.6 1.8 : —_— -0.20 (-0.75, 0.36) 14.95
1
1
Benellietal., 2016 21 10.7 55 25 17.8 8.2 — -0.98 (-1.60, -0.36) 14.69
'
Overall (l-squared = 90.6%, p = 0.000) <> -1.02 (-1.79, -0.25) 100.00
T
i
'
NOTE: Weights are from random effects analysis !
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Inositols vs Placeho

Glycaemic factors

Inositol Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI1 1V, Random, 95% CI
Insulin(fasting) pu;/ml
Artini 2013 5.5 1.1 25 10.1 1.1 25 4.7% -4.12 [-5.12, -3.11] ——
Costantino 20092 26 8 23 38 7 18 S.0% -156([-2.286, -0.86] —
Dona 2012 5.16 2.61 18 775 076 8 4.8% -1.12 [-2.02, -0.23] ———
Genazzani* 2008 6.5 1.1 10 11.2 1.1 10 4.0% ~-4.18 [-5. 87, -2.49] e
luorno 2002 24 8 10 36 7 10 4.7% -1.52[-2.55, -0.51] S
Nestler 1999 22 21 22 42 52 22 S.1% ~0.50[~1.10, 0.11]) ]
Subtotal (95% CI) 108 94 28.3% -2.06 [-3.18, -0.94] - IN SU LIN
Heterogeneity Tau® = 168, Chi® = 46 .98, df = S (P < 0000011 I = 89%
Test for overall effect: 2 = 2. 62 (P = 0.00032)
Glucose(fasting) mg/d
Costanting 2009 81.6 4 23 88 4 19 S.0% -1.57([-2.27, -0.87] A
Dona 2012 852.7 S.6 18 86 2 2.3 8 4. 9% ~-0.50 [-1.34, 0.25] S o
luorno 2002 80 <4 10 87 4 10 4.7% -1.68([-2.73, -0.63] S
MNestler 1999 20 1= 22 a5 24 22 S 1% ~-0.23 [-0.82, 0.27] -t
Subtotal (95% CI) 73 59 19.6% -0.95 [~1.70, -0.20] > G LU COSE
Heterngeneity Tau® = 0.43; Chi* = 11.322, df = 3 (P = 0.01) = 73%
Test for overall effect: 2 = 2.47 (P = 0.01)
Glucose/Insulin ratio
Artini 2012 16.5 2.9 25 8.4 2.6 25 4. 9% 2.89[2.08, 2.71) -
Cenazzani* 2008 17.4 2.9 10 8.6 2.6 10 4. 3% 2.06 [1.6€9, 4 .432] ———
Subtotal (95% CI) 35 35 9.2% 2.94 [2.24, 3.64) <
Heterogeneity Tau® = 0.00; Chi® = 0.04, df = 1 (P = 0.84); 7 = 0%
Test for overall effect: 2 = 8 25 (P « 0. 00001)
HOMA-IR Index (Insulin Resistance))
Artint 20132 1.1 0.2 25 2.4 0.7 25 S 0% <2 3E8([-3.11, ~-1.64]) —
Dona 2012 1.06 0.62 18 1.66 0.16 8 4.8% -1.10([-1.898, -0.20] St
Genazzani* 2008 1.4 0.2 10 2.5 0.7 10 4.6% -1.9€ [-2.06, -0.85] o
Subtotal (95% CI) 53 43 14.4% -1.83 [-2.63, ~1.03) @ H O MA I R
Heterogeneity: Tau® = 0.28; Chi® = 4.70, df = 2 (P = 0.10); 17 = S7%
Test for overall effect. £ = 450 (P < 0. 00001
Glucose Area Under Curve (AUC)
Costantino 20092 10,452 414 23 12,992 793 19 4.6% -4.06 [-5.15, -2.96] ———
luorno 2002 10,052 414 10 12,592 7az 10 4.1% -3.85 [-5.44, -2.25] ——
MNestler 1999 12,656 4,21¢ 22 14,014 3,089 22 S.1% -0.26 [-0.85, 0.24] -
Subtotal (95% CI) 55 51 13.8% ~2.70 [~5.50, 0.09] e
Heterngeneity Tau® = 5. 76 Chi* = 42,41, df = 2 (P < 000001} 17 = 5%
Test for overall effect: 2 = 1. 88 (F = 0.06)
Insulin Area Under Curve (AUC)
Costantino 20038 5,525 1,782 23 9,100 1,1€2 19 4.9% -2.27 [-32.06, -1.48] e
luorno 2002 5,335 1,792 10 8,600 1,161 10 4.6% ~2.07 [-2.20, ~-0.94] ————
Nestler 1999 5,158 &,714 22 9,210 7,840 22 S.1% ~0.55 [~1.15, 0.08] =
Subtotal (95% CI) 55 51 14.6% -~1.59 [-2.82, -0.36] -
Heterogeneity Tau® = 0.99; Chi® = 13 S5, df = 2 (P = 00011 17 = BS%
Test for owverall effect: 2 = 2.S3 (P = 0.01)

\

~10

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

ovary syndrome: a nhbi@rfalidiCofPa dddised trials. BJOG 2017

3
Favours Placebo Favours Insositol

'harma

IPdTERMATIOMNAL




Inositols vs Placebo

Hormone Changes

Inositol Placebo Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Total Androgens ng/dl
Artini 2012 1675 29 25 185 24 25 5.3% -0EO[-1.27, -0.22] -
Costanting 2009 196 26 23 206 41 14 505 -2.21[-4. 16, -2.27] —
Dona 2012 21605 £1.83 18 418491 11.17 8 5.0% -1.90[-2.20, -0.20] e
Cenazzani* 2008 1705 29 10 141 24 10 5. 1% -0.74 [-1.65, 0.18] —]
luorno 2002 192 26 10 202 41 10 4. 7% -32.07 [-4.45, -1.&9] —_—
Mestler 1993 173 S0 22 186 53 22 5.3% -0.25 [-0.84, 0.25] -
Subtotal (95% CI) 108 94 30.3% -1.58 [-2.53, -0.63] 4
Heterogeneity: Tau® = 1.18; Chi® = 29.0%, df = 5 (P < 0.00001); 17 = 87% AN DROG ENS
Test for overall effect: 2 = 2. 27 (P = 0.001)

lrotal Testosterone ng,/dl
Aprting 20132 5328 &2 25 T 9.1 25 5.3 =005 [-0.61, 0.50] —-T
Costanting 2005 =48 4.3 232 109 7.5 14 3% -1222 [-15.03, -9.41] +
Daona 2012 41 7 18 1 = 8 5.0% -1.99[-2.01, -0.97] —_—
Cenazzani* 2008 4.8 E.2 10 5.2 9.1 10 5. 1% 005 [-0.92, 0.82] -
luorno 2002 EL ) 4.3 10 108 T.5 10 23% -1159[-15.70, -7.49] +—
Mestler 19395 &1 23 22 e Eh] 22 5. 2% -0 4a [-1.049, 0.11] —
Subtotal (95% CI) 108 94 26.2% -3.28 [-5.10, - 1.46] ~l- TESTOSTE RO N E
Heterogeneity Tau? = 4.26; Chi? = 105.54, df = 5 (P < 0.00001); 17 = 95%
Test for owverall effect: 2 = 2. 52 (P = 0. 0004

Free Testosterone ng/dl
Costantino 2009 024 003 23 085 01z 14 4. 5% -6.65 [-8.26, -5 .04] e
luornao 2002 022 003 10 0832 0.1z 10 3. 8% -&. 19 [-8.51, -2 8E] —_—
Mestler 1939 0.5 0.5 22 0.8 Q.4 22 5.3% -0e5 [-1.26, -0.04] —
Subtotal (95% CI) 55 51  13.5% -4.43 [-9.03, 0.18] e ——
Heterogeneity: Tau? = 15.85%; Chi? = 62,10, df = 2 (P < 0.00001); 12 = 97%
Test for owverall effect; £ = 1.88 (P = 0.0&)

Dehydroepiandrosterone (DHEA) mcg/dl
Costanting 2005 188 24 22 220 e 14 4. 9% -4.40 [-5.56, -2.24] —_—
luorno 2002 187 24 10 ERR] 25 10 <. 45 -4.21[-5.91, -2.51] —
Mestler 1993 274 a1 22 421 174 22 5.2% -1.02 [-1.65, -0.29] —
Subtotal (95% CI) 55 51 145%  -3.15 [-5.71, ~0.59] - D H EA
Heterogeneity: Tauw® = 4.72; Chi® = 22.21, df = 2 (P < 0.00001); 17 = S4%
Test for overall effect: 2 = 2. 41 (P = 0.02)

Sex Hormone-Binding Globulin (SHEG) nmol/I
Costanting 2009 198 24 23 163 26 14 5.2% 1.328 [0.70, 2.06] —
luornao 2002 1496 24 10 161 26 10 5.0% 1.24 [0.25, 2 23] —
Mestler 1939 122.4 &0.7 22 773 24.8 22 5.2% 1.17 [0.52, 1.81] —
Subtotal (95% CI) 55 51 15.5% 1.28 [0.86, 1.70] L 3
Heterogeneity: Tau? = 0.00; Chi? = 0.21, df = 2 (P = 0.90); I = 0%
Test for overall effect: 72 = 553 (P < Q0.00001)

T1o -5 0 5

\

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

ovary syndrome: a meta-angiyéisref riah@ompise dtjials: BJOG 2017
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Myo-=inositol vs, Placebo
Myo-Inositol vs D-Chiro-Inositol

Experimental

Control

Menstrua

Risk Ratio

| cycle regularization

Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-~H, Fixed, 95% CI

Myo-Inositol versus Placebo
Formuso 2015 24 51 4 38 6. 6% 6,33 [2.46, 16.33]
Genazzani 2008 S 10 0 10 0.7% 11.00([0.69, 175 86] +
Subtotal (95% CI) 61 48 7.4% 6.79 [2.78, 16.62] ‘
Total events 39 -4
Heterogeneity, Chi? = 0.14, df = 1 (P = 0.71); I = 0%
Test for overall effect: 2 = 4 20 (P < 0.0001)

Myo-inositol versus D-chiro-inositol
Formuso 2015 34 51 21 48 46 3% 103 [0.78, 1.27]
Pizzo 2014 24 51 21 48 46.3% 1.02[0.78 137
Subtotal (95% CI) 102 96 92.6% 1.03 [0.84, 1.26]
Total events 68 62
Heterageneity, Chi® = 0.00, df = 1{P = 1.00); I = 0%
Test for overall effect: 2 = 021 (P = 0.76)

0.01 0.1 10 100

Pundir et al. Inositol treatment of anovulation in wo
ovary syndrome: a meta-analysis of randomised tria
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Inositolo In ginecologia e ostetricia

Efficacy of myo-inositol in the treatment of cutaneous disorders in
young women with polycystic ovary syndrome

i L= e (= = .
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= P A 9 A

of ¥ ¥ ¥

Baseline Tl NN
, | § -
Mild 20 (40%) 17 (34%) 16 (32%) \ : _ _
Moderare 21 (42%) 1B (36%) IE{ED%}\ - Iﬂ’\ IH I\H f‘“
Severe 0 (18%) 7 (14%) 4 (B%) \ T
Disappearance - 8(16%) 15 {3D“ﬂ}§ s 1}" — ﬁ}""*k ’ébi . % <
Mean mFG score 114432 98428 814246 |
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MYO and DCI Contents
In FF of Normal and PCOS Women
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ART on PCOS patients

PCOS patients have an increased risk of hyperstionl syndrome

-\

TABLE 1

Characteristics and outcome of patients who received myo-inositol plus folic acid (group A; n = 30) or

folic acid alone (group B; n = 30).

Variable Group A Group B P value

No. of patients 30 30 —

Age (yrs) 36.2+24 304 +25 NS

Duration of infertility (months) 46.1 + 18.5 ST 4+986 NS

Body mass index (kg/m?) 26.7 + 7.5 26.3 +6.8 NS

PRL (ng/mL) 178+ 1.9 19.1 +£2.1 NS
T ___I_C:_]_j fem 11 1A N 1R 1L ONE . e TR L AN NQ L . w—
Duration of stimulation (days) 11:8409 1234+ 14 .002
No. of 75-IU ampules or vials of FSH 26T 31,7 +£9.2 016
17 6-E, level on day of hCG administration (pg/mL) 2,232.1 + 510 2,713.3 £+ 595 .002
No. of canceled cycles (Es level >4,000 pg/mL) 1 3 .003

| Papaleo. MI, PCO, and oocyte quality in 1CSI cyeles. Fertil Steril 2009. |

vf \xﬂx—i_ﬁh—:_: ____:_:_: = \0"‘\. M .\lf-'!'}_ﬁk.J
— - ™
— =

—

2. number of immature oocytes significantly 1o “m
lowelin the MYO treated group. T UNIMORE

A\
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Metformin in PCOS -Pregnancy Rate-

Study M+CC cC OR fixed OR fixed Year
or subcategory M n'MN 95% Cl (95% CI)
Dasari 4116 2/24 B » 3.67 (0.58, 23.03) 2010
El Biely 13/45 4/45 & > 416(1.24, 14.00) 2001
Johnson 19/35 14/36 B 1.87 {0.73, 4.80) 2010
Karimzadeh 13/88 11/90 —_ 1.24 (0.53, 2.95) 2010
Khorram 516 0/15 p 14.83 (0.74, 295.97) 2010
Legro 62/209 80/209 —— 0.68 (045, 1.02) 2007
Maoll 44111 52/114 — 0.78 {0.46, 1.33) 2006
Sahin 5/11 3/10 = > 1.94 {0.32, 11.76) 2004
Singh 31/53 4/47 S, 15.15 {(4.74,48.38) 2001
Zain 8/38 3/38 = . 3.11 {0.76, 12.79) 2009
Total (95% CI) 622 628 * 1.28 (1.00, 1.63)
Total events: 204 (M+CC), 173 (CO)
Test for heterogeneity: x2=39.77, d.f. =9 (p < 0.00001), 1 =77.4%
Test for overall effect: Z=1.97 (p=0.05)

| I | |

} |
0.1 0.2 0.5 1 2 5 10
Favaors CC Favors M CC

M+CC vs CC

Pregnancy rate was slightly better .
Lo.Li.

with the combination (CC+M)
compared to CC alone
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Met vs. CC in ovulation and pregnancy rate

30<BMI<33
METFORMIN CLOMIPHENE COMBINATION
INCLUSI
on  DURATION (T)I\(’)LIJ\ILA PREGNAN OVULATI PREGNAN OVULATI PREGNAN
RATE CY RATE ON RATE CY RATE ON RATE CY RATE
Legro (135) Oligo 6M 44% 16% 54% 19% 60% 21%
Zain (115) aﬁ';i‘;/r ~eM 24% 8% 50%  15% = 68%  21%
Ashrafi (35) Oligo 3M2'\r:']eTej oo 59%  11% /I /I 69% 8%
Jhonsoniy Oligo/ 6M 66%  40%  70%  39%  80%  54%

(171) amenorr

Averag o
8% o0%
/ N

Eithe ation rate or pk _9___;_____;:_:_____?,,

MET perform lower than CC
MET add few to CC, if combo (8%)

63%

uM MUy,

\o\‘- "’-\;,_.
2 1y
g
] %
= E
7, b
%
g =
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ORIGINAL ARTICLE

Ovulation induction with myo-inositol alone and in combination with
clomiphene citrate in polycystic ovarian syndrome patients with insulin

resistance

Zdravko Kamenov', Georgi Kolarov?, Antoaneta Gateva', Gianfranco Carlomagno3, and Alessandro D. Genazzani®

47 anovulatory PCOS women

B

‘ “ Myo‘inoﬁiml

Ovulation Resistant
29(61.7%) 18 (38.3%)
37.9% /\m 2.1%
Pregnant Non-pregnant
11(23.4%) 18(38.3%)
Clomiphene citrate
33.3% 66.7% 72.2% 27.8%
Pregnant Non-pregnant Ovulation Resistant
6(12.8%) 12 (25.5%) 13(27.7%) 5(10.6%)

46.2% N 53.8%

Pregnant
6(12.8%)

Non-pregnant
7 (14.9%)

L]
Figure 1. Study design. The numbers given in the rectangles represent I—].
N (%) from the total number of women. The numbers out of the rectangles
represent the N (%) distribution in the previous group of patients.
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European Review for Medical and Pharmacological Sciences
-

Inositol safety: clinical evidences

2011; 15:931-936

Placebo-<controlled trials

Patients
Study Pathology (inositol group) Dose Duration Dropouls Adverse events
Papaleo et al, 2008 PCOS 30 4 gilay 12 months Mome
Crerdi et al, 2007 PCOs 45 4 giday 14 weeks MNone
Agostini et al, 2006 Erectile dysfunction in L 4 afday | month MNone Two patients complained of mild insomnia
type I1 diabetes men and one of Natus
Barak Y etal, 1996 Alzheimer's disease 12 6 giday | month
Allan 5T et al, 2004 Psoriasis, bipolar 15 inositol + lithium f giday | month MNone
disorders 8 inositol
Levine J et al, 1997 Depression 13 12 giday | maonth 11 | nausea and 1 fatus
4 placebo 2 mild increases in glycemia after 4 week
T inositol | transient, although the patient continued
fat her request) o receive inositol, The
other patient showed the same mild
increase several weeks alter
discontinuation of inositol.
Benjamin et al, 1995 Panic disorder with or 21 12 gfday | month Two patents complained of sleepiness
without agoraphohia while taking
[nositol
Palatnik A et al, 2001 Depression panic 25 158 giday I month 4 had no 3 subjects nausea, tiredness, headache,
pamc attacks and dizziness
Gelber D et al, 2001 Bulimia nervosa and 24 18 gfday 6 weeks _
binge eating
Fux M et al, 1996 Ohhse ssive-compul sive 13 I8 gfiday 6 weeks _
disorder
Levine I et al, 1996, Antidepressant | 8+36 18 gfday | month _
Stephen Lam etal, 2006 Safety tolerability 16 From 12 10 1 month The most Mrequently reported symptoms
30 gfday were flatwlence, loose stool, or diarthea
MTD ] 18 gfday 3 months Mild gastrointestinal symploms were

experienced for the first month only

ain outcome was that only at mghest dose

myo;inQg&itd)

INOFOLIC PROJECT

\) induced mild gastrointestinal side effects
A diarrhea.
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Metformin in PCOS

TAaBLE 4. Effects of metformin on glucose metabolism and

side effects

Glucose utilization

Peripheral glucose utilization”™

Oxidative glucose metabolism®

Nonoxidative glucose metabolism®™

Glucose transporter expression”

Intracellular glucose transport®
Glucose production

Hepatic glucose production
Insulinemia and insulin receptor

Insulinemia®”

Insulin receptor binding”

Insulin receptor tyrosine kinase activity®
Side effects and toxicity

Diarrhea

Nausea

Abdominal discomfort

Lactic acidosis

e

De Leo et al 2003

“ Increase 1n.
“ Reduction in.
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- Cochrane
€ Library

Cochrane Database of Systematic Reviews

Inositol in preterm infants at risk for or having respiratory

distress syndrome (Review)

Howlett A, Ohlsson A, Plakkal N

SN

Main results

Four publishcd RCTs and one ongoing RCT were identified. Stud}' qualir}-' varied and interim :ana.!‘yscs had occurred in all trials of
repeat doses of inositol that provided data for the outcomes of interest in this review. In these trials neonartal deach was found 1o be
significantly reduced (3 trials, 355 neonates; rypical RR 00,53, 95% CI 0.31 ro 0.91; typical RD -0.09, 95% CI 0,17 to -0.03; NN'TB
11, 95% CI 6 to 33). Infant deaths were reduced (3 trials, 355 infants; typical RR 0.55, 95% CI 0.40 1o 0.77; typical RD -0.18, 95%
CI-0.27 1o -0.08; NNTB 6, 95% CI 4 to 13). ROP stage = 3 was significantly reduced (2 trials, 262 infants; typical RR 0.09, 95% CI
0.01 to 0.67; typical RD -0.08, 95% CI -0.13 to -0.03; NNTB 13, 95% CI 8 to 33) and IVH grade > 11 was significantly decreased
(3 trials, 355 infants; oypical RR 0.53, 95% CI 0.31 to 0.90; typical RD -0.09, 95% CI -0.16 to -0.02; NNTB 11, 95% CI 6 to 50).
Neither sepsis nor NEC diftered significantly berween groups, One study (74 infants) that administered a single dose of inositol (60 or
120 mg/kg) found no significant differences in adverse ourcomes using RR, but an increased RD for BPD at 36 weeks postmenstrual
age (RD 0.23, 95% CI 0.03 w 0.43; NNTH 4, 95% CI 2 to 33). This result should be interpreted with caution as only one dose of
inositol was given and only the RD, but not the RR, was significant. One ongoing large study of repeat doses of inositol in preterm

infants was identfied,
Authors’ conclusions

Inositol supplementation results in statistically significant and clinically imporrant reductions in important short-term adverse neonaral
outcomes. A large size multi-centre randomised controlled trial is currently ongoing and the trial will likely confirm or refute the
findings from this systematic review,




MS NO: ONG-15-359

Original Research
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Prevention of Gestational Diabetes in Obese

Pregnant Women
A Randomized Controlled Trial
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Glucose Tolerance Test (mg/dL) in MLS and obese pregnant mice

A MLS Model GLUT4 Placental Protein Expression
400
GLUTS is lower in eNOS-/+ placentas compared to WT, and
0.035 4 INO treatment improved GLUT4 expression in eNOS-/+
350 : ~MI/DCI | _
@
300 -=-Placebo & A I
= £
- Q
250 2
E o 0025 4
= -
E 200 %
a > 0020 4
150 @ i
S 2 P=0.001
E 3 "
&) ° |
100 & o015
50 p = 0.008
0.010 Y -
0 WT eNOS-/+ eNOS-/+INO
fasting 13 30 60 90 120°
Time (min) N= 6 to 8 per group
| T —— v e N N

Ferrari F, Facchinetti F, Ontiveros AE, Roberts RP, Saade MM, Blackwell. SC, Sibai BM, Refuerzo JS, Longo M, The effect Df comblned Inositols supplementation on
maternal metabolic profile in pregnancies complicated by metabolic syndrome and obesity, American Journal of Obstetrics and Gynecology (2016), doi:
10.1016/j.ajog.2016.05.038.
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Average systolic blood pressure (mm Hg) in MLS and obese pregnant mice
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MLS Model

*p=0.04
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Placebo

INOS Placental Protein Expression

INO treatment did not affect iNOS protein expression in WT placentas,
0.5 5 while it improved its expression in eNOS-/+placentas.
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*P=0.04
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GDM Prevention through Myinositol

INCLUSION EXCLUSION

- Twin pregnancy

, Treated Controls
GDM prevention

through myo-inositol 22/211 86/233
10.4% 36.9%

OR=0.20 (0.11-0.34)
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MYO vs Metformin in PCQOS

(Raffone E et alGynecol Endocrinol 2010;26:275280)

P\
MY O (r=60) Metiormin
(n=90)
Women with restored monthly 39 30
ovulation
Median length of follicular 14.8+£1.8 16.7£ 2.5
phase (days)
Number of pregnancies (%) 18/60 11/60
(30%) (18.3%)
Number of pregnhancies in 18/39 11/30
women with restored ovulatiol (46.1%) (36.6%)
(%)
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Does metformin affect the ovarian response to
gonadotropins for in vitro fertilization treatment in
patients with polycystic ovary syndrome and reduced
ovarian reserve? A randomized controlled trial

Sefane Polomba, M_D_" Angele Falbo, M_D_" Arnclisg 0 Celle, MLDL* Fulvio Cappiello, MDE

Achille Tolime, M2 and Fulvio Zullo. MD*
S Wi W N TN

TABLE 2

Effect of metformin on ovanan response to gonadotropins for in vito ferilization treatment in patents with polycystc ovary
syndrome and reduced ovarian reserve: reproduc tive resulis.

Metformin in PCOS

MERRARTINT N

Groups Metomin jn = 44) Placebo (n = 44 P waiue
[ Stmaation sength i) 13 (4, 9-15) 11 (4, 814) on
Gonsdotopens doss IL) 3,900 (1 4525, 1,535, 200 2 4001(15656; 2 100,125 <001
Dominant foikciss on day of owulaton g gening ino.) a4 1= 64, 2-1E) 02
Cancatiation retaino., %) T304 (205 G/ {136 i
Pask E. lesls on day of ovulstion tiggering (pafiml) 480.0(503.8; 124 .3-1.200) FEL 5342 5, F30-1 400) D0
Retrieved oocytes {no) 335 0-8 Sid; 1-10) SO
Wl cocytes fna ) 2.3{15; 0-8) {25 1-N 017
[ TeS TR0 Tale (., o) LT =T T T oo

Zyooe quality no., 9) 550

Z1 F2A5T (4590 B (309

22 A 15T (25.5) STI248 (230

Z3 204157 (18.5) B8 (21 4)

24 16157 [10:7) AR {15
Cleaved embinyo quality (no,, 5 iy

Gradea 1 BE1ST (41.4) BEAE(34.3)

Grade 2 5T (=) G 208 [ 258)

Grads 3 J2MET (204) AT24E | 19.8)

Gezds 4 14/ 15T (5.9 IV2AB{12.1)

Grads & T3M5T (83 20248 (6 1)
Transfemed embryos (o, per fertized oocyies, 3 G1/157 (B9 A AT ) Jrx
Impiantation rate (no. per transfemed embirgos, %) 26/81 (428 o arn L4n2
Clinical pregnanoy rate {no. per startsd oycies, ) 1304 (20.5) 1644 [36.4) 408
Ooineg o egniency rate no. pe started cycles, ) 1144 {250 1044 {31 8 837
Muftipis pregnancies rate (no, per pragnancies, 96 1M2{a3) 215{133) By
Live-barth rate jno. per started cycies, %) L ltl B R Taiad (205 B16
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Medicine

SYSTEMATIC REVIEW AND META-ANALYSIS

Relationship Between Myo-Inositol Supplementary and
Gestational Diabetes Mellitus

A Meta-Analysis

Nianggin Zheng, MD, Zhaozhen Liu, MD, Yulong Zhang, MD, Yuan Lin, MD,
Jianrong Song, MD, Lianghui Zheng, MD, and Sheng Lin, MD

Pub Med: 296 papers Cochrane Librarv database: 78 papers

Embase: 112papers ISI: 47 papers

e 5trials
e 513 women

* Excluded on the basis of title and abstract (n=522)

Y

Potentially appropriate trials for more detailed assessment (n=11)

oM MUy,
s\ “;7.']

;7"" \.‘\‘

Togy 1A

6 papers excluded after more detailed evaluation

aSITAS g
A Sry,

A

¥,
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5 trials were included in this meta-analysis
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Medicine

SYSTEMATIC REVIEW AND META-ANALYSIS

Relationship Between Myo-Inositol Supplementary and
Gestational Diabetes Mellitus

A Meta-Analysis

2P\

myo-Inositol  placebo Risk Ratio Rick Ratio
Study ot Subgroup Events Total Events Total Weight M- H. Fixed. 95°. CI M- H. Fixed. 95° CI
Barbara Matarrelli 2013 2 35 27 38 326% 008[002031 —— %
Fabio Facchinetti 2013 3 31 24 60 206%  0.48(0.22, 1.08] —
R D' Anna 2012 8 46 20 37 279%  0.32[0.16,065 ——
ROSARIO D' ANNA 2013 b 59 15 98 190%  0.40[0.16,098 —
Total {95% Clj 211 233 100.0°% 0.29 [0.19, 0.44] E
Total events 22 86
Heterogeneity: Chiz = 5.59, df = 3 (P= 0.13), ¥ = 46% 5 5 t {
Test for overall effect: Z= 5.72 (P< 0.00001) e ; e e

Favours riiyo- Inositol Favours placebo
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Medicine

SYSTEMATIC REVIEW AND META-ANALYSIS

Relationship Between Myo-Inositol Supplementary and
Gestational Diabetes Mellitus
A Meta-Analysis

Xianggin Zheng, MD, Zhaozhen Liu, MD, Yulong Zhang, MD, Yuan Lin, MD,
Jianrong Song, MD, Lianghui Zheng, MD, and Sheng Lin, MD

———
myo- Inositol placebo [ean Difference Mean Difference

Study or Subgroup  Mean  SD Total Mean D Totd Weight IV. Random, 95° Cl IV, Random. 95° CI
Barbara Matarrelli 2013 47 04 35 51 06 38 177% -040[-061,-0.19) .

F. Corrado 2011 6 03 24 51 03 45 21.3% -0.50(-085,-0.39) -+

Fabio Facchingtti 2013 448 038 31 472 062 60 17.8% -0.24(-0.45,-0.03) -

R D' Anna 2012 483 043 46 532 045 37 187% -0.43(-068,-0.30] -

ROAROD" ANNA 2013 4278 015 99 447 045 98 245% -0.19[-028,-0.10] L

Total (95% Cl) 235 278 100.0%0.36 [-0.51, -0.21] E
Heterogenety. Tau?= 0,02, Chi*= 16.93, df= 4 P= 0.002) I*= 76% R IR

Test for overall effect: Z= 4.76 (P< 0.00001) Farours myo- st Favous lcebo
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SGA-or LGA -and PCOS '
. r

Retrospectives studies demonstrated that SGA newborns have

higher AMH and subsequent early puberty and menarche and
Ibanez L et al. Hum Reprod 2007;22:395-400

f'na"y PCOS. 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

30 4

p=0.028 p=0.022 ]\\\\ \\\\\ \i-'.
B 4I \\\ \ \\ \:ff;_-

AWH (pmolll)

Norma-BW High-BW



Relationship Between Myo-Inositol Supplementary and
Gestational Diabetes Mellitus

A Meta-Analysis

Xianggin Zheng, MD, Zhaozhen Liu, MD, Yulong Zhang, MD, Yuan Lin, MD,
Jianrong Song, MD, Lianghui Zheng, MD, and Sheng Lin, MD

myo-Inositol  placebo Risk Ratio Risk Ratio

Study ot Subgroup Events Total Events Total Wkight M- H, Fixed, 95° CI M- H. Fixed. 85 CI

Barbara Matarrelli 2013 2 3 27 38 326% 008[002,031] —®—

Fabio Facchinetti 2013 6 31 24 60 206%  048(0.22,108) g

R D Anna2012 8 4 20 37 279% 032016, 065 g

ROSARIO D' ANNA 2013 6 99 15 98 190%  040(0.16,098) —

Total (95% Cl) 211 233 100.0°% 0.29 [0.19, 0.44] R

Total events 2 86

Heterogeneity. Chit = §.59, df = 3 (P= 0.13), ¥ = 46% fm 031 1 s ma’

Test for overall effect: Z= §.72 (P < 0.00001)

Favours myo- Inositol Favours placebo

FIGURE 2. Meta-analysis result of the incidence of gestational diabetes between the groups.

Birth weight

myo-Inositel placebo Mean Diffe ence Iean Difference
_Study o1 Subgroup Mean SO Total Mean SO Total Wieight 1V, Fixed. 95°. Cl 1V, Fixed, 95', Cl
1.-ROSRIO D ANNA 2013 3111 447 99 3273 S04 98 47.7% -162.00 295.08,-28.92) —
3- BarbaraMatarrelli 2013 3267 337 35 3251 617 38 9% 16.00(-18049, 212,49 —r—
§--R O Anna 2012 3089 424 46 3231 350 37 304% - 14200( 30853, 24.53) —
Total (85°. Clj 180 173 100.0%: 116,98 [- 208.87, - 25.09] =
Heterogeneity. Chif = 2.2, df = 2(P= 0.32), F = 13%

Test for overall effed: Z= 250 (P= 0.01)

FIGURE 3. Meta-analysis result of birth weight between the groups.
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myo- Inositol
Study or Subgroup Events

placebo

Odds Ratio

Total Events Total Weight M- H, Fixed, 85 Cl

Odds Ratio
M- H. Fixed, 85% Cl

1.21.1 Distress respiratory syndrome

R D Anna2012 3 46 3 37
ROSARIO D' ANNA 2013 1 89 1 98
Subtotal {95% Cl) 145 138
Total events 4 4

Heterogenety. Chif = 0.02, df = 1 (P= 0.89), BF= 0%
Test for overall effect. Z= 0.24 (P= 0.81)

1.21.2 Macrosomia

RO Anna20i2 3 46 1 a7
ROSARO 0" ANNA 2013 0 99 7 98
Subtotal {95% Cl) 145 135
Total events 3 8

Heterogeneity: Chis = 4 18, df = 1 (P= 0 04), F= 76%
Test for overall effect: Z= 156 (P= 0.12)

1.21.3 Shoulder dystocia

ROSARIO D' ARNA 2013 1 99 2 a8
Subtotal (35 Cl} 9% 98
Total events 1 2

Heterogenelly. Not applicable
Test for overall effect: 2= 058 (P= 0.56)

1.21.4 Neonatal hypoglycemia

Barbara Matarreih 2013 0 39 10 38
Subtotal {95% Cl} 35 38
Total events 0 10

Heterogeneity: Nat applicable
Test far overall effect; Z= 222 (P= 0.03)

1.21.5 Polyhydramnios

Barbara Matarrelli 2013 1 35 7 38
Subtotal (95% Cl) 35 3
Total events 1 i

Heterogeneity: Not applicable
Test for overall effect: Z= 1.86 (P= 0.06)

1.21.6 Pre-term dselivery

RO &nna 2012 2 46 2 37
Subtotal (95 Cl) 16 37
Total events 2 2

Heterogeneity: Not applicable
Test for overall effect: 2= 0.22 (P= 0.82)

Total (85% Cl) 505

Total events 11 33
Heterogeneity. Chi* = 9,86, df = 7 (P= 0.20), F= 29%
Testfor overall effect: Z= 3.36 (P= 0.0008)

481 100.0%

34% 078D 15,417
30% 0.93[0.06, 1608
12.4% 0.84[0.20, 3.50]

31%  2.51(0.25, 25.20)
226%  0.06 [0.00,1.09
25.7% 0.36 [0.10. 1.30]

60%
6.0%

0.45 [0.04, 5.49]
0.49 [0.04, 5.49]

28.9%
29.9%

0.04 [0.00, 0.68]
0.04 [0.00, 0.68]

19.6%
19.8%

0.13(0.02,1.12)
0.130.02, 1.12]

64%  0.80(0.11,593
6.4% 0.80[0.11, 5.93]

0.31[0.16, 0.62]

Test for suboroup differences Ohi*= 514, df= 5 P= Q40 = 2.7%
INOFOLIC PROJECI

RN N

L 4

0.002 o1 1 10

Farours myo- Inositol Favours control
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MI reduce the incidence
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complications

Z

eonatal
poglicemia

,

/

7

7

J

[//
[ 1]/

f
f

IPdTERMATIOMNAL




J. Physiol. (1954) 126, 71-80

THE INOSITOL CONTENT OF FOETAL BLOOD AND
FOETAL FLUIDS

By J. D. CAMPLING axp D. A. NIXON
From the Phystology Department, St Mary's Hospital Medical School,

London
(Received 4 March 1964)
e —— NN
TaBLE 9. Placental permeability in the sheep towards inositol
Ewe to foetus Foetus to ewe
A A
Maternal Foetal Maternal Foetal
blood blood blood blood
Time (min) (mg/100 ml.) (mg/100 ml.) (mg/100 ml) (mg/100 ml)

0 2:0 21-4 14 10-8
10-5 g inositol to ewe 6-0 g inositol to foetus
+ 30 91-8 20-1 15 474-0
+ 90 47-6 20-3 1-7 3280
+150 26-0 20-4 2-6 270-0
+210 17-3 19-8 30 210-0
+270 — — 2:9 182-0
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Improves insulin sensitivity and Improves insulin-sensitivity and
reduces hyperinsulinemia reduces hyperinsulinemia

Restores menses regularity and Restores menses regularity and
ovulation ovulation

Insulin and FSH sensitizer Insulin sensitizer through Inositols

Promotes folliculargrowth and Controversial effects on ART
Improves oocyte quality outcomes

Reduces hyperandrogenism, hirsutism Controversial effects on acne
and acne

Well tolerated and extremely safe Side effects even at low doses




Metformin Therapy Increases Insulin-Stimulated Release
of D-Chiro-Inositol-Containing Inositolphosphoglycan
Mediator in Women with Polycystic Ovary Syndrome

JEAN-PATRICE BAILLARGEON, MARIA J. IUORNO, DANIELA .J. JAKUBOWICZ,
TEIMURAZ APRIDONIDZE, NA HE, axp JOHN E. NESTLER

Department of Medicine (.J.-P.B.), Université de Sherbrooke, Sherbrooke, J1H SN4 Canada; Departments of Medicine

M.JI, TA, N.H, JEN. and Obstetrics and Gynecology (J.E.N.), Virginia Commonwealth University, Richmond,
Virﬁiﬂ 23298-0111; and Hospital de Clinicas Caracas (D..J..J.), 1040 Caracas, Venezue la

In obese women with PCOS, metformin therapy significary decreased
serum insulin concentrations without changing the redase of DCI-IPG
during OGTT.

Therefore, the release of bioactive DCI-IPG per uniof insulin was much
higher after metformin than after placebo, and thecorrelation between the
release of DCI-IPG and insulin also seemed to improvetaf metformin.

= TN NN

These findings suggest that metformin may enhance the
action of insulin in PCOS In part by Iimproving
Insulin-mediated release of the Inositol I
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Myo-Inositol (pmol/l)

Kinetics in non-pregnant volunteers

M| tablets.(0.55 g)
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Inositol vs Placebo Ovulation

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 Di=-Chorio=-inositol
luarng 2002 & 10 2 1o 15.9% .00 075 11.44] =
Mestler 19499 1= 22 & 24 26 BE 217 [1.5%7, &6.29] ——
Subtotal (95% CI) 32 12 42.6% 3.13 [1.68, 5.83] -"'-
Total ewents 25 (2]

Heterogeneity: Tau® = 0,00 Chi® = 000, df = 1{F = 0.94); |7 = 0%
Test for overall effect; £ = .60 (F = 0.0003)

1.1.2 Myo-inositol

Costantino 2009 1& 23 4 1a 22.7% 3.30[1.323,822] —
GCeri 2007 37 45 0 47 24.6% 1.25[1.00, 166] L
Subtotal (95% CI) 63 66 57.4% 1.89 [0.69, 5.18] sl
Total ewents 53 24

Heterogeneity, Tau® = 0.43; Chi* = 468, df = 1 (F = 0.03; | = 79%
Test for overall effect; £ = 1.24 (P = 021

Total (95% CI) 100 98 100.0% 2.32 [1.14, 4.73] e
Total ewents 7E 42
i L. ) i? = = = R = I I I I
?Ette;ngenEw”T?# t-. EG_EE:; ;Z;l A _13.321, df = 2 (F = 0.007); | Y o1 o1 1 o 100
estior overall € E':,' T (.2— 2] 2 Favours Control Favours Experimental
Test for subgroup differences; Chic = 0649 df = 1 (P = 0.40), I = 0%

Lo.Li
0O.L1.\
Pundir et al. Inositol treatment of anovulation in wophta)rylyﬂa
ovary syndrome: a meta-analysis of randomised triald. B 1
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Study’s Treatment Control
first author Year Total Mean sSD Total Mean SD SMD (95% CI) % Weight
Genazzani et al., 2008 10 1.4 0.9 10 25 2.2 —_— -0.62 (-1.52, 0.28) 12.00
Artini et al., 2013 25 1.1 0.3 25 24 07 ——— -2.38 (-3.11, -1.84) 13.39
Pizzo et al., 2014 25 1.8 0.8 25 1.6 0.7 - 0.18 (-0.38, 0.73) 14.87
Pkhaladze et al., 2018 20 1.0 06 20 1.6 0.9 —_— -0.69 (-1.33, -0.05) 14.19
Cozay etal., 2016 52 2.4 3.0 54 2.3 2.1 — 0.01(-0.37, 0.39) 16.12
Nordio et al., 2012 26 1.5 0.3 24 1.9 2.1 -0.27 (-0.83, 0.29) 14.86
Benelli et al , 20186 21 20 1.5 25 28 1.4 —_—1 -0.57 (-1.16, 0.02) 14.58
Overall (I-squared = 84.1%, p = 0.000) <> -0.58 (-1.14, -0.02) 100.00
v
NOTE: Weights are from random effects analysis
T T
-3.12 2
reduces HOMA increases HOMA
Study’s Treatment Control
first author Year Total Mean SD Total Mean SD SMD (95% Cl) % Weight
Genazzani et al_, 2008 10 548 19.6 10 552 288 —:— -0.02 (-0.89, 0.86) 1235
1
Costantino et al_, 2009 23 348 206 19 109.0 327 —_— : -2.72 (-3.59, -1.86) 12.47
i
i
Gerlietal., 2007 45 95.0 65.0 47 118.0 66.4 —_— -0.35 (-0.76, 0.06) 15.99
1
1
1
Artini et al., 2013 25 53.8 6.2 25 54.2 9.1 —_— -0.05 (-0.61, 0.50) 14.97
H
i
Pizzo etal., 2014 25 49.6 10.6 25 50.2 12.0 —_— -0.05 (-0.61, 0.50) 14.97
|
1
Pkhaladze et al., 2018 20 73.0 46.0 20 58.0 57.0 i —_— 0.28 (-0.34, 0.91) 14.43
1
i
Nordio et al., 2012 26 327 10.0 24 40.1 9.5 —_— -0.75 (-1.32, -0.17) 14.81
|
Overall (I-squared = 84.1%, p = 0.000) <>> -0.48 (-1.05, 0.09) 100.00
1
NOTE: ] are from effects :
T T
-3.6 o 2
reduces testosterone increases testosterone
Study’s Treatment Control
first author Year Total Mean SD Total Mean 5D SMD (95% CI) % Weight
i
i
Genazzani etal., 2008 10 1.7 0.9 10 1.9 0.8 : -0.24 (-1.12, 0.64) 10.39
|
Costantino et al_, 2009 23 20 1.2 19 3.1 1.8 —0—: -0.71 (-1.34, -0.08) 13.75
Artini et al_, 2013 25 1.7 03 25 1.9 0z _—— -0.81 (-1.39, -0.23) 14.49
Pizzo et al, 2014 25 35 05 25 33 04 0.32 (-0.24, 0.88) 14 .80
Cozay et al, 2016 52 4.8 31 54 37 20 0.39 (0.00, 0.77) 17.40
Nordiio et al., 2012 26 1.9 0.1 24 2.0 0.2 -0.23 (-0.79, 0.33) 14.82
Benelli st al., 2016 21 4.0 1.7 25 3.1 2.2 0.44 (-0.15, 1.02) 14.35
Overall (I-squared = 71.1%, p = 0.002) -0.10 (-0.50, 0.30) 100.00
NOTE: Weights are from random effects analysis

T
-1.4 o
reduces androstenedione
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Subgroup meta-analysis for SHBG stratifying the stu dies by
treatment.duration (Ml up to 16 weeks or 24 weeks).

Study’s Treatment Control
first author Year Total Mean SD Total Mean SD SMD (95% CI) % Weight

Therapy duration up to 16 weeks

|
|
|
|
Costantino et al., 2009 23 198.0 1151 19 163.0 113.3 : + 0.30 (-0.31, 0.91) 13.34
|
|
[

Gerli et al., 2007 45 359 247 47 258 247 —— 041(-0.01,0.82) 15.85
Pkhaladze et al , 2016 20 56.3 243 20 554 257 * i 0.03 (-0.59, 0.65) 13.24
Cozay et al, 2016 52 422 254 54 742 538 —— i -0.75(-1.14,-0.35) 16.08
Subtotal (I-squared = 83.3%, p = 0.000) <j> -0.02 (-0.62, 0.59) 58.51
I
I
:
Therapy duration 24 weeks :
Pizzo et al 2014 25 26.0 59 25 249 35 i * 023 (-0.32,0.79) 14.05
Nordio et al., 2012 26 208.0 200 24 202.0 210 i * 0.25(-0.31,0.81) 14.04
Benelli et al., 2016 21 35.9 243 25 214 16 i * 0.82(0.22,1.43) 13.41
Subtotal (l-squared = 19.6%, p = 0.288) IO 042 (0.05,0.79) 4149
I
l
Overall (I-squared = 77.2%, p = 0.000) <:> 017 (-0.25, 0.58) 100.00
]
I
I
I
1

NOTE: Weights are from random effects analysis
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Combined treatment
40:1 Myo and D-chiro-inositol

L 30 overweight PCOS women (BMI>25) ]

S
L]
"".ﬁ}!l!h

L —

Randomization

MYO L MYQO + D- Chlro

- twice day Twice day
POWDER SOFT GEL

||||||||| &&:ﬂ < -

e, g — .
—— —

Treatment : 6 months

Outcomes: Ovarian function and hormone profile -L 0 *’
F UNIMORE
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Hormones

30 overweight PCOS women (BMI>27)

MI group MI+DCI group
n=15 n=15

Baseline 3mo. 6mo. Baseline 3mo. 6mo.
Fre‘;};ﬁjf')tos-t 0.98+0.11 0.75+0.09 0.24+0.03* | 1.1+0.14 0.340.11* 0.23+0.02*
Mean2-hLH = 1) 1494  gas25  6.4:1.9% | 152¢20  7.5:2.8  5.2:2.0¢

(mIU/ml)
Pro(ge/St‘T)rO”e 3+2.0 11#3.1*  18#3.8% | 2.8+21  15#3.2*  20+4.6*
ng/m

FacchinettiF. et al, in preparation

* p < 0.05, respect baseline **, p< 0.01 respecageline.




Restored ovulation
(Progesterone > 12ng/ml)

6 out of 15 9 out of 15

FacchinettiF. et al, in preparation
MRRRTIN N



Endocrinology, August 2009; 25(8): 508-513

Gynecological INTO % /\\
Targeting PCOS Metabolism
Souns wammen i powcse ovaes with Inositol

i
I
. Wl
REDUCES insulin resistance i
REDUCES hyperandrogenism pﬂwllf I
RESTORES hormonal balance i
REDUCES hirsutism and acne
RESTORES metabolic profile

MARTINO M. ZACCHE!, LUIGI CAPUTO!, SUSANNA FILIPPIS!, GABRIO ZACCHE
MORENO DINDELLI', & AUGUSTO FERRARI'

on insulin
betes

Santamsagia and
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Domenico Giordano, MD,! Francesco Corrado, MD,” Angelo Santamaria, MD,
Simona Quattrone, MD.," Basilio Pintaudi, MD,” Antonino Di Benedetto, MD,” and Rosario D Anna ML




Does metformin affect the ovarian response to
gonadotropins for in vitro fertilization treatment in
patients with polycystic ovary syndrome and reduced
ovarian reserve? A randomized controlled trial

Sefane Polomba, M_D_" Angele Falbo, M_D_" Arnclisg 0 Celle, MLDL* Fulvio Cappiello, MDE

Achille Tolime, M2 and Fulvio Zullo. MD*
S Wi W N TN

TABLE 2

Effect of metformin on ovanan response to gonadotropins for in vito ferilization treatment in patents with polycystc ovary
syndrome and reduced ovarian reserve: reproduc tive resulis.

Metformin in PCOS

MERRARTINT N

Groups Metomin jn = 44) Placebo (n = 44 P waiue
[ Stmaation sength i) 13 (4, 9-15) 11 (4, 814) on
Gonsdotopens doss IL) 3,900 (1 4525, 1,535, 200 2 4001(15656; 2 100,125 <001
Dominant foikciss on day of owulaton g gening ino.) a4 1= 64, 2-1E) 02
Cancatiation retaino., %) T304 (205 G/ {136 i
Pask E. lesls on day of ovulstion tiggering (pafiml) 480.0(503.8; 124 .3-1.200) FEL 5342 5, F30-1 400) D0
Retrieved oocytes {no) 335 0-8 Sid; 1-10) SO
Wl cocytes fna ) 2.3{15; 0-8) {25 1-N 017
[ TeS TR0 Tale (., o) LT =T T T oo

Zyooe quality no., 9) 550

Z1 F2A5T (4590 B (309

22 A 15T (25.5) STI248 (230

Z3 204157 (18.5) B8 (21 4)

24 16157 [10:7) AR {15
Cleaved embinyo quality (no,, 5 iy

Gradea 1 BE1ST (41.4) BEAE(34.3)

Grade 2 5T (=) G 208 [ 258)

Grads 3 J2MET (204) AT24E | 19.8)

Gezds 4 14/ 15T (5.9 IV2AB{12.1)

Grads & T3M5T (83 20248 (6 1)
Transfemed embryos (o, per fertized oocyies, 3 G1/157 (B9 A AT ) Jrx
Impiantation rate (no. per transfemed embirgos, %) 26/81 (428 o arn L4n2
Clinical pregnanoy rate {no. per startsd oycies, ) 1304 (20.5) 1644 [36.4) 408
Ooineg o egniency rate no. pe started cycles, ) 1144 {250 1044 {31 8 837
Muftipis pregnancies rate (no, per pragnancies, 96 1M2{a3) 215{133) By
Live-barth rate jno. per started cycies, %) L ltl B R Taiad (205 B16

=
E

i o
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testosterone ng/dl

Androstenedione ng/ml

SHBG nmol/L

e treated control treated control treated control
53.4+5.6 61.3+7.2 1.71+0.19 1.80+0.23 NA NA
baseline
BoSEHES. 54.846.2 55.249.1 1.7+0.29 1.91+0.24 NA NA
bsssline 99.5+7 116.8+15 2.67+0.19 2.71+0.21 144.4+2 14744
S 34.8+4.3 109+7.5 1.96+0.26 3.06+0.41 198+24 163426
baseline 87 110 NA NA 29.2 28.1
BoSEHEEn. 72 101 NA NA 36.5 26.3
baseline 81 115 NA NA 29.3 27.8
S 66 98 NA NA 35.9 25.8
paselne 52.445.6 60.3+7.2 1.68+0.19 1.80+0.23 NA NA
postesin. 53.8+6.2 54.249.1 1.67 +0.29 1.89+0.24 NA NA
paselne 77.7¥14.2 75.3+13.6 3.71+0.58 3.45+0.49 21.5+#55 21.2+3.9
BoSHEE. 49.6+10.6 50.2+12.0 3.50+0.54 3.34+0.44 26.045.9 24.87+3.5
baseline 73125 12+25 NA NA 53.7+27.4 45.0+24 .4
— 73146 58+57 NA NA 56.3+24.3 55.4+25.7
paseline 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
baseline 95.4+10.7 97.2+19.2 2.63+0.15 2.71+0.14 145+16 149420
e 32.7+10.0 40.1+9.5 1.94 +0.15 1.9840.19 208+20 202 + 27
NA NA 4.25+1.48 3.48+1.21 24.1+10.3 20.4+8.8

baseline




Table I. Cycle characteristics in the two groups of patients defined by oocyte maturity and fertilization®

Group A

Group B

P value

No. of patients 32

Age (years) 33.8 £ 351(2542)
FF volume (ml) 4.7 + 1.4 (2.5-8.0)
No. of oocytes 38

Days of stimulation” 9.0 + 2.1 (5-17)
No. of HMG ampoules 3.8 = 10.7 (15-62)
Basal level of FSH 3.1 £2.7(1.5-10.2)
Estradiol level (Day 0) 1.4 £ 0.8 (0.2-3.0)

21
344 £ 43 (2542
39 £ 1.0 2.0-6.0)

M

-

8.8 28(6-17)
343 + 138 (16-62)
59+ 36(1.3-12.1)
1.6 * 0.8 (0.6-3.0)

Values are means * SD; NS = not statistically significant. Values in parentheses are 1
“Group A = follicles containing mature and fertilized oocytes. Group B = follicles co

unfertilized vocyles,

PFrom the first HMG injection to the day of human chorionic gonadotrophin

Table I1. Concentrations of myo-inositol measured in follicular fAluid and

serum
Group A* Group B* P-value

Follicular fluid

n 38 22

MI (pmol/l) 356 = 3.1 30T+ 39 < 0.005
(30.6-41.5) (24.9-36.9)

Serum

n 32 21

MI (pumol/l) 38715 39.0 = 4.0 NS
(36.1-42.9) (27.6-45.8)

Values are means = SD. Values in parentheses are range.

*See footnote * Table L

MI, myo-inositol: NS = not statistically significant.

INOFOLIC P

AR\ N

Follicular fluid volume (ml)

Human Reproduction Vol.17, No6 pp. 1591-1596, 2042

Follicular fluid and serum concentrations of myo-inositol in
patients undergoing IVF: relationship with oocyte quality

Tony T.Y.Chiu'-%, Michael S.Rogers', Eric L.K.Law?, Christine M.Briton-Jones!,
L.P.Cheung' and Christopher J.Haines

Department of Obstetrics and Gy and *Department of Chemical Pathology. Faculty of Medicine, The Chinese University
of Hong Kong, Shatin, Hong Kong SAR, China

NS
< 0,05
NS
NS
NS
NS
o Group A
O GroupB
s] oi 1
i
m T
n]
i o '
i -
22 26 30 34 38 42 46

Myo-inositol level (pmold)
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PCQOS Definition

==\

Clinical or bmchelmlcal Oligolanovilation US finding n1f p::-lycystu:
hyperandrogenism ovaries
NIH, 1990
Both of the following: d ¥
ESHRE/ASRM, 2003 i
Only 2 of the following; T T
AES, 2006 " " "
All 3 of the following;

NIH: National Institute of Health of the United States; ESHRE: European Society of Human Reproduction and Embryology; ASRM: American Society of

Reproductive Medicine; AES: Androgen Excess and PCOS Society.
All sets of criteria require the exclusion of other etiologies such as congenital adrenal hyperplasia, androgen-secreting neoplasms, and Cushing’s sindrome.

"Ultrasound polycystic ovaries can be defined as the presence of 212 follicles of 2-9 mm width or an increase in ovarian volume (=10 mL) in at least one ovary,

in women not consuming oral contraceptives.
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Insulin Resistance

aia Type 2 Diabetes
TRy Early CV Disease

C%\N\ (Metabolic Syndrome)
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Participants: A total of 2566 women with PCOS hospitalized from 1997-2011 and 25 660 randomly
selected age-matched women without a PCOS diagnosis derived from the electoral roll.

_

Table 1. Associations Between PCOS Diagnosis and Hospitalizations and Procedures for Gynecological Indications
Gynecological Diagnoses/Procedures Non-PCOS PCOS P Value HR 95% ClI
n 25 660 2560
Endometriosis 1121 (4.4) 677 (26.4) <.001 6.87 6.25-7.56
Endometrial glandular hyperplasia® 24 (0.1) 46 (1.8) <.001 19.45 11.9-31.9
Menstrual problems 1269 (4.9) 520(20.3) <.001 4.65 4.20-5.15
Hysteroscopy 1965 (7.7) 1107 (43.1) <.001 1.37 6.84-7.93
Dilatation and curettage 5695 (22.2) 1641 (64.0) <.001 3.83 3.62-4.05
Endometrial ablation 244 (1.0) 94 (3.7) <.001 3.94 3.11-5.00
Hysterectomy 649 (2.5) 204 (8.0) <.001 3.36 2.87-3.93
Infertility 1188 (4.6) 1050 (40.9) <.001 11.44 10.5-12.4
Spontaneous miscarriage 1572 (6.1) 286 (11.1) <.001 1.86 1.64-2.11
Ectopic pregnancy 386 (1.5) 97 (3.8) <.001 2.54 2.03-3.17
Procreative management 668 (2.6) 527(20.5) <.001 8.74 7.78-9.78
Investigation/testing 91 (0.4) 93 (3.6) <.001 10.34 7.74-13.80
IVF 518 (2.0) 445 (17.2) <.001 9.38 8.26-10.65
Pregnancy = 20 wk 16 132 (62.9) 1786 (69.6) <.001 1.10 1.05-1.15

q._ 1‘| RNA The Potential Implications of a PCOS Diagnosis on a
S Woman'’s Long-Term Health Using Data Linkage

Roger Hart and Dorota A. Doherty

2015;100:911 915




Insulin Resistance

‘%L a Type 2 Diabetes
Early CV Disease

C%\M\ (Metabolic Syndrome)
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InosiItol

Inositol IS a 6-carbon, o
polyaleohol,. =
It exists iN9 different
stereoisomers Viy/0-
the most abunaan
nature.
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S SR Summary of Endocrine effects of MYO in RCTs
AUTHORS/ SUBJECTS DOSE/ ANDROST | TOTAL FG SHGB
YEAR DURATION TEST | score
Gerli et al 45 MYO 2gr+FA200mq NE ME l-
2007 12-16weeks
Genazzani et al 10 MYOD 2gr+FA200maq
2008 12 weeks ME ME
Minozzi et al 46 MYO dgr+FA400maq l
2008 6 months
Costantino et al 23 MYO dgr+FA400maqg NE
2009 12-16weeks
Zacche et al A0 MYO 4gr+FA400mag
2009 J months NE
MYO
Minozzi et al a0 Aqr+FA400mag+
2011 EE30ma/
Gestodene 75mag
12 months
Nordio et al MYOD 2gr+FA200maq
2012 24 6 months ME
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Ruolo del D — Chiro inositolo
nell'insulino — resistenza

Correlazione tra la riduzione del D — Chiro inositolo
urinario e Lasgmento dell’ insulino - resistenza
‘_‘\'\\

i
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Y=2.373+0.042X

S| (X10-4 min-1 mU-1 ml-1)
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Iroinositolo urinario ( mol/die
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European survey of diagnosis and management
of the polycystic ovary syndrome: results

of the ESE PCOS Special Interest Group'’s
Questionnaire

Conway et al, Eur J Endocrinol 2014;171:489-98

=\

Prevalence 7 Treatments
O 5 10 15 20 25 30 35 40 45 50 55 60 65 Off |abe|

2.0 Antiandrogens

4.9 Lifestyle
18.3 Metformin
7.4 Oral contraceptiVes

0.6 Antiandrogens+lifestyle

2.9 Antiandrogens+metformin

Antiandrogens—+oral contraceptives

Laser depilation+lifestyle

Laser depilation+metformin

Laser depilation+oral contraceptives
Lifestyle+metformin

Lifestyle+oral contraceptives

Metformin+oral contraceptives

Antiandrogens+laser depilation+lifestyle
Antiandrogens+laser depilation+oral contraceptives
Antiandrogens+lifestyle+metformin
Antiandrogens+lifestyle+oral contraceptives
Antiandrogens+metformin+oral contraceptives

Laser depilation+lifestyle+metformin

Laser depilation+lifestyle+oral contraceptives

Laser depilation+metformin+oral contraceptives
Lifestyle+metformin+oral contraceptives
Antiandrogens+laser depilation+lifestyle+oral contraceptives
Antiandrogens+laser depilation+lifestyle+metformin
Antiandrogens+lifestyle+metformin+oral contraceptives
Laser depilation+lifestyle+metformin+oral contraceptives
Antiandrogens+laser depilation+lifestyle+metformin+oral
contraceptives
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MI/DCI physiological ratio
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Summary of Metabolic effects of MYO in RCTs

e,

AUTHORS! SUBJECTS DO SES TG TOTAL LDL | HDL BASAL HOMA
YEAR DURATION CHOL INSULIN | INDEX
Gerli et al 45 MYO 2gr+ FA200mqg
2007 1216 WKs I NE
Genazzani et al 10 MYO Zgr + FA200mg
2008 12 WKs NE NE NE NE
Minozzi et al 46 MYO 4gr + FA400mqg
2008 & mo. |
Costantino et al 23 MYO 4gr + FA400mqg '
2009 12-16WKs NE NE NE
Zacche et al 50 MYO 4gr + FA400mqg
2009 3 mo NE NE NE NE
MYO d4gr+ FA 400mg+
Minozzi et al a0 EE30mg/GDN 7F5mg ] I I
2011 12 mo
Mordio et al MYO Zgr + FA200mg
2012 24 6 mo NE NE NE NE
Kamenov et al. MYO 4gr + FA400mqg
2014 50 3 mo NE NE NE NE
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1204+2.2 12.81.3 2.80.6 2.6:0.4
(-W) 11.3+1.1(-11,7%) 1.4+0.3 (-50%) 2.5+0.7(-3,8%)
2eg 30.8:7 NA NA
8 (-18,79 38.0:7.0(+23,4%) NA NA
“§\\\ 18.4 NA NA
16.4 ("% \ \\\&\.5(-4,9%) NA NA
1 K NA NA
?;\ﬁsﬁ NA NA
N 2.50.6 2.50.4
1t \M\& 1+0.3(-56%) 2.4+0.7 (-4%)
Ml \\\\\ \\W1.65 3.141.08
A \\\\\ \\W%) 1.61+0.70(-48, 70@/
N NNTT -
11. &
10.6‘58.8%%\)5@&)\%1 362 2.33t2, 09( - &7—
a1 12.&3.\7\% #1.1 2.4+1.2
) 0.6:1.9(-21,9%) | 1.5+ 0.28(-44,4%)
20.2+8.1 18.8:8.0 3.38:1.97
10.7+5.5 (-46,8%)\ o DL |1 L PRS2 1%) 1.97+1.48(-41,7%)




Metformin in PCOS

Is Metformin Indicated as Primary Ovulation
Induction Agent in Women with PCOS?
A Systematic Review and Meta-Analysis

. T.l. Siebert M.l Viola DW.5teyn T.F Kruger
|_ Department of Obstetrics and Gynaecology, Faculty of Health Sciences, Stellenbosch University and Tygerberg
Academic Hospital, Tygerberg, SUrica
» 14 prospective det e arget population: women
review \ PCOS and anovulation
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Is Metformin Indicated as Primary Ovulation
Induction Agent in Women with PCOS?
A Systematic Review and Meta-Analysis

T.I. Siebert M.l Viola DW.Steyn T.F. Kruger

Departrment of Obstetrics and Gynaecology, Faculty of Health Sciences, Stellenbosch University and Tygerberg
Academic Hospital, Tygerberg, South Africa

Total number of citations retrieved from elactronic
searches and from examination of reference lists
of primary and review articles: n = 309

Excluded bacause did not meet the inclusion

criteria by title and abstract: n = 263

¥
Full manuscripts retrieved for detailed evaluation: n = 46

Articles excluded with reasons:

« Duplicate studies: n =6

- Women with PCOS resistantto CC:n =4

- Did not meet the inclusion criteria by protocol: n = 22

¥
Primary articles included in the systematic review: n =14
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Metformin in PCOS

-Ovulation Rate -

Study M cC OR {fixed) OR {fixed) Year

or subcategory n/N n/N 95% {95% CY)

Legro 296/1,019 462/942 E 3 043035050 2007

palomba 129/205 148/221 —— 0.84(0.56,1.25) 2005 CC a| one perform ed
Total (95% CI) 1,224 1,163 . 0.48(041,0.57) Slgnlflcantly better than
Total events: 425 (M), 610 {CC)

Test for heterogeneity: x2 = 9.10, df.= 1 {p = 0.003), 1 = 89.0% M alone

Test for overall effect: Z=8.55 (p < 0.00001)

01 02 05 1 2 5 10
Favors CC Favors M

Fig. 4. CC vs. M: ovulation. When ovulation is the primary endpoint, CC alone performed significantly better
than M alone. p < 0.00001.

Study MeCC C OR fixed OR fixed Year
or subcategory n/N N 95% (1 {95% 1)
Ben Ayed 10716 6/16 RS S 2,78{066,11.62) 2009
Dasari 58/87 56/142 P - 307 {(1.76,5.37) 2010
El Biely 36/45 29/45 S S 221{0.85,5.72) 2001
Khorram 7116 115 P 10.89{1.14,103.98) 2010
Mol 71N 82/114 R - 0.69{0.39,1.22) 2006
Sahin 38/51 34/55 b s 1.81{0.79,4.15} 2004
Siebert 34/52 36/55 —_—— 1.00{045,2.21) 2009
Zain 26/38 23/39 el 1.51{0.59, 3.84) 2009
Total (95% Cl) 416 481 > 160(1.21,2.11)
Total events: 280 (M+CC), 267 {CO)
Test for heterogeneity: x> = 18.96,d.f. = 7 (p = 0.008), ¥ = 63.1%
Test for overall effect: Z =331 (p = 0.0009)
I T 1 T 1
0.1 05 1 2 5 10
Favors CC Favors M+CC

\
|

Fig. 5. M+CC vs. CC: ovulation. Ovulation was significantly better with the combination {CC+M) compared
with CC alone. p < 0.00001.
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Metformin in PCOS -Live birth Rate -

Study M CC Peto OR Peto OR Year
or subcategory n/N n'N 05% Cl (95% CI)
Johnson 10/35 13/36 - sl 071(0.27,191) 2010
CCvs M Legro 15/208 47/209 . 030(0.18,051) 2007
Palomba 26/31 9/16 —  »—»  414(1.051629) 2005
_ _ Zain 3/38 6/39 = 0.49(0.12,195) 2009
Lower live birth
. Total (95% Cl) 312 300 < 0.48(0.31,0.73)
rate with M alone Total events: 54 (M), 75 U%CJ 2
Test for heterogeneity: y* = 13.06, d.f. =3 (p =0.005), ' =77.0%
com ared to CC Test for overall effect: Z=3.43 (p = 0.0008)
u.|1 sz 0!5 1 _:I! 5I llu
Favors CC Favors M
B | L RN N T T W W W T T
Study M CC Peto OR Peto OR Year
or subcategory n/N n/N 95% Cl (95% CI) M+CC vs CC
Johnson 15/35 13/36 — 1.32(0.51,3.40) 2010
Legro 56/209 471209 —— 1.26(0.81,1.97) 2007 .
Moll 21111 31/114 _ gL 063(0.34,1.17) 2005 No difference
Zain 7/38 3/38 & 248 (0.66,930) 2009 between arouns
Total (95% Cl) 393 397 * 1.09(0.78, 1.51) _
Total events: 99 (M+CC), 94 (CQ) &
Test for heterogenaity: x*=5.09,df.=3(p=0.17), P=41.1%
Test for overall effect: 2= 0.51 (p=061) — T | — %, g
00 02 05 1 2 5 10 LO Yo
Favors CC Favars M+CC I UNIMORE
o UNIVERSITA DEGLI STUDI DI
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Metformin vs Myo-inositol

rCOos

Insulin sensitiser agents alone and in co-treatment with r-FSH for
ovulation induction in PCOS women

EMANUELA RAFFONE, PIETRO RIZZ0, & VINCENZO BENEDETTO

Obsterrics and Gynecology Deparemernt, G. Martdno Hospiral, Messina, Traly
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Metformin and insulin/HOMA index
in overweight/obese PCOS

PATIENTS

BMI
Hanh 2004 25-30
Tan 2007 | 25-30
Otta 2010 32,4t6,7
Laure 1998 27 - 36

Behradmanesh

2011 25 -30
Berker 2004 22 -29
Gadekal Rajagopal 24 _32

2012

Minyan 2014 20-30

Esfahanian 2013 28 -34

. oo /
------ non significant results

N.

48

42

30

20

19

58

25

54

17

DURA
TION

6M

6M

4M

6M

3M

4M

3M

6M

3M

% change P value Fasting Insulin % change P value
Pre-treatment ~ After-treatment pre after
5,4+4,2 2,52,0 -53.7 0,001
3.0£1.7 2.0+1.2 -33.3 <0.001 14.2+7.6 9.8£5.2 -31 <0.001
3,2+1,1 2,41,4 -25 0,35 14.2+4.03 9.4+5.1 -33.8 0,003
I I /l 17,37,1 15,2+8,3 -12.1 0,04
1,8+0,9 2,5+1,2 +37 0,07 11.8t9.6 11.6:8.3 -1.7 0,9
6,0+2,8 5,1+2,0 -15 0,003 31,#12,1 21,8:8,4 -31.2 0,000
3,9+1,8 4,0+2,0 +2.6 NS 18.4 -8.7 199-94 NS
5,09 6,7 +32.4 0,01
3t1.5 2,4+1,4 -20 0,001 13.4+ 7 11.5+6.2 -14,2 0,01
RO
o Yy, e

(" Around 50% of the published studies didn’t confirm th

g 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%

J

T Tl o o nnnnnn



