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Comparison of clinical improvement between metformin and Diane in women
with polycystic ovary syndrome

Abstract

Introduction and objective: Metformin, a biguanide antihyperglycemic drug,
has been shown in improvement ovarian function and glucose metabolism in
women with polycystic ovary syndrome (PCOS), but results concerning its
effects on insulin sensitivity are controversial. Oral contraceptive pills are
commonly used in the treatment of PCOS; but like metformin, their influence
on insulin sensitivity is not well known. The aim of this study was to compare
of clinical improvement between Metformin and Diane in women with
polycystic ovary syndrome.

Materials & Methods: This research was a prospective randomized clinical
trial study. We randomized 60 (20-49 years old) women with PCOS either to
metformin (500 mg) X3 daily for 6 months or to ethinyl estradiol (35 microg)
cyproterone acctate (2 mg) oral contraceptive pills (Diane) for 6 months. This
study prolonged for 2 years.

Results: Results showed that metformin significantly decreased the waist to
hip ratio, body mass index (BMI), serum glucose and insulin concentrations
and improved menstrual cyclicity, hirsutism score and Insulin sensitivity.
Diane decreased hirsutism score and improvement in the menstrual pattern but
slight effect in carbohydrate metabolism and increase serum glucose.
Conculsion: Metformin, probably by way of its effects on adipose tissue, leads
to reduction of hyperinsulinemia and concomitant improvement; in the
menstrual pattern and clinical manifestation hyperandrogenism and therefore,
it offers a useful alternative treatment for anovulatory women with PCOS.
Dian slight increased in fasting glucose, BMI and Waist To hip ratio but it is
an effective treatment for women with hyperandrogenism and hirsutism.

Key Word: Metformin, Diane, Body mass Index, Waist-To-hipratio Waist |
Hirsutism Score. hip
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2Amenorrhea

3 Hirsutism

* Endometrial cancer

3 Insulin

® Metformin

" Metabolism

8 Estrogen

? Progestin

'

Oy od g (Jwgi bl 550




S’ (s 1o 30 L b dwglio 30 (o yoiie

(P=/v o) cl Jlo Sae solel Ll )

Sl sse case Obe s meosiie b pleys
(i I e (505 O Do w90 59 4bals) (Sacls
S350 Gless 3 U b dewlie Lo oS el sud
(Y ) Dlosad) ails oo Llo s s ]

Jis Ll o a8 oSl alaleT a5 5o
s MAYEYAME/dL e siie 89S L Gleya )
Gl oS wil o VA/STETAMZ/AL (oless 31 o
Oleos Ol ans 5 s (s a8 (Sike o su sualie
sl o Dl Sae obel S5 Gaessdte b
SN US Gls es S Lo osa a8 (Sl (P=-/--Y)
AoEY A mE/dl ;Lo o 3 aas g AV/YEV mE/d (e yu
S S Gea a8 o sad saalin inlhE) oS el
Sam osa w8 (She wl o Ll e L]
O e obel ol glhls s S su o Gl
Oreosiie b glesa sle i 5l ams (P=+/- 1)
28l (RalS (ols Pl Ho s W8 (e
P

e (paosiie b plosu ols plias La a8l o
sl @Bla 50 2se 5 Oon UL Celsedl (als
Golgs 5 o (oo SieweS (y (JlaedS g a4 Yo
Al oo 9o Sacls sla s,

Burghen ,yaA4 Jle Lo Dunaif A 3.8a3 mls
ol 50 Y- ¥ Jlw Lo yildiz 5 vaA- Jle o GA
& ceslie Guessite 4 il dlie ol suiS
Saeld g SI sgags Eels g sty (zalS 1, Gl s
L;YLgch.uﬁéllsgna)Li\QeﬁMCﬁL@.u\aéﬁb
Jlos & maly byl (el saslnn) oo Gl o)
o 5 (peas3 5001 500) Goa 03000 YL el
Olaads iy 4 Wine sla wila (55 55b Lo A
B Gelaly (FAY 05) W3l o S L
85,5 59 L9 Gleos Bl ams (sA W8 Sl 38a3
slo it 5 way cdls (oo e gole] ol
G e gl 53 HsA W8 Glise (pepsiie b (lays
sl Gl 58l Gls s S Lo S Jla Ho ekl JualK
il (o ol e obel a3 51 Gl 331l el
Seas als Glas 50 Y-+ Jlw yo Morin s 535
Sde 4 5y o8 obss (peosiie aS e Ve
Oleadd asaie 4 Mse Gly sla ala o 6le ¥
ossp pom Ol GAlS Case Shws b
G5 B LS sl S 5 KUK G salans)
RS Hlaa L8 € Qb 58 Hu (Js asd o LG

Ol 953 350 W8 s g oo BM) S LA s
O oLad (gl aliie (8 yms Sl 5 LS Slials
(Crubiogs eSS 5 B (S s peald 5 G5y
OB (2lool asse (Sacl &I 5 050 cunss
S e salaiad b La sols Julas 5 43 axis S
SESUNVRNE PR o O ST
o 5 =88 alasl Wilcoxon signed Ranks
OB 5 aem 50 A0 Gliebl cu ps solel sla G ge5]
la sl

O Jio olasaiie SIS ) e S 5 Gless S Ui
sl o508 il (Jads @ and Gl hae (ai) 58 sluad
5 2o cuadsy (Sbojys (Saell (Saeld aliils
A gu)8 e gole) @ glE s ss 3 ealls
a5 padld (Sl 1Al slajielly (s o9
oreosiie 858 5u gleos 3l Js (BMI) g
YW/A Y0¥ oless 3 aa 5 YAV £ Y/YE
8908 o3 Oless O ass 5 U8 BMI (50e ails (o
soeals olas 1, ol Sae sole] Sl e gdte
Dl 858 53 Gy (P ol il talS
obel el ploys 3w 5 U BMI gl
BMI Sibe oain an s oo Glas guls Sas
solel ouli Gls e S g0 o pless B aa
(33 Jpsn) (P 1) b o Jls e

29 6o addin sl 4 Guuls g0 4 5K 0 s
ol ils (2l sle U oae o Gaejsdie 89 S
el 590 4 5 g0 s S s u ((P=1/0Y)
ool oula Gla a5 8 Lo Gless w5 Ui
Oty a (P=r/ARA) vas o plas | ol e
ans 858 59 53 Gl a0 4 S a0 e ol
(P=+/-1) 0l oo Llo Sae sylel Ll 3 oleya 3
(Y s) o)

8555 58 Gleos Bl U peasi guasna ssad (pSikee
VO /ANTEVAY loso 3l ans 5 AV/OEVVA (e sia
syad 5S0hie Lo s sualine ol £ wal
o3 5 Gassiie b olosa S aas 5 U8 ps s 508
Ony aa (P=/rv) wal e Lle e solel
Ols 8908 59 Glasa 3 b paass gun 538 & 5a3 Sl
4 0l o AVTE /AN (loso 3l ans 5 Vo /¥ /-8

' Body Mass Index (BMI) = <3+—2)
(m)



CJAA) LS..\.C‘:Q (SLA LX) C_%’..«.AJ _)a.é‘.; dallls BE)
99 09 (i Susas 5 o0 99 ol (g 05
23 3 Sloss 3 ms 038

Lj QLA_)J (_}fl Yooo JLu.» o8 MOghettl dalllas o8
S (G GlaadS a s 4 LM H3 Ce ) siie
5 olsdlopa o Oeatie,nl (RaAlS &l
LSAA:\J L;_\.Cu (5[.& LSRN ERN] [ GA:‘SJJ“\:“J@%A
Lagols sy R Lo € Ja 5o sl usugp )IX
&H.(V)ﬁaﬁngIJ@MGJL@TQJG}
e ols oLEA Yo s Jla o Morin 3a8as mln
Sacls sla o) curds s case aes e
Sl oladS & Yae 3l il 31 L8
‘OLAJJ:)‘JA_}QLAZJL\S.{&(SJJL‘L?M‘A-\:&
J‘)AAAGLA\' J‘\&V‘}‘Aﬂ_}%{.}:‘;gﬁfdﬂm
(V) Sk Hlasb (e site

Jlu 4o Morin 4 ¥--+ Jlu 4o Phipps e
0c+ Glhte 4 ey sdie Byame oly GLES 30 Ve oY
0 Mae sla s 5o 55 5o Ob 4w a8 e
5 o5 Kbyl Hlan € ShiuS y GlaedS o ui

Curdy s oage BAb (o aS s
é..h.:f.n L;J‘K sSA.A: 6_)‘)3_):\ K] L;..\.cté ‘_gL‘B b_)JJ
(Vo V)l
(58 i

Olses) (RS @ sate faepsdie dallles Gl o
Gl 5 (Saels &I s (o 00 YL
S 539 et 5 (BMI) G 5355 (il S iy
OladS asdies 4 Wine sla wSla Ho by o8
Olsie @ suls Gol ol ol st Saug
S oo olgidng ul58) Gl e SlA Le o

05 A8 L0 galiie (RN Cage Gl o3
038 % S s Sned (s oS peald Lab
olHl Gless cyga S3e ool s sad Gl
OMadS a i 40 Mine sla @IS age g 5 O350
Al oo SHwsS b

:‘)S...ZIJJ_._\..\ES

slils a3y asiae ciglas O aliwy ol @
S 5 ok 43a el cgn agie (K3 asle
‘J Lsi‘.\‘).\; %m&dﬂ&‘ﬂ“)uub C)“‘.‘Jd
.‘A:\J‘J

4

Jond e L S35 Y g wad XK JaaS el 5o
S8 Jaad pae Hlaa sle 151 aay ab S4K
(86 ol el SBle oy siie 05,8 o )+) wiad
o3 s (P =+/00)) adb (uals sle (it 51 aay
e il ol il oS uls ol Gl ol sy 8
(D= /N0) s o

ool (et 85,8 5o uls ol Le 33 s
Oels 53 4 S 58 Sy (BMI) (s sus
098 50 &S Jla o el Bl 5,8 ady SralS
o8 ads saaldne goly bae ol ol Lo
olas ve oy Jlw Lo Bursey  Freemark allas
pS e 00t Ol 4 Gpessiie Buas ik sul
Bla sl wla Hoele V1 cae w55 Ho L 4w
S b olaeds 4 Y (BMI> v kg/(m)?)
] BMI Lo jlae Galyas) +/AY L2l Cage
O pa (V) (@ oloe B as o0 —V/F) ol su
L dadlas L 30 Ye-+ Jlw o Pasquali aallls
Aot Glose 4 Gaessiie Bome 5 il (Sloa aa
Lol sla ala oo 5as 09 Lbss a S e
GA S il Gels 4 5eS 90 cd  BMI> YA
el S8 Cpl (5 GRS Case (a8 BB sk
(VE) ol sad Ly 5 a5 S 4

© Sed 89S 53 0 pe geo 0 650 Lo dalllas o
O o ad ity gols me (2K Gleya ) S
Gaiad ol LS mda olo es S Hu uals
sleos ol glsie @a3 V44A Jlw o Diamanti
350 0 g Gl gesd) 4 iaglie s Gae s sile
ol olis St b olads @ Yase sla ila o
case O, aoS e Ve Olhae 4 Gaeysiie
Olaass ‘a.‘.uf.SjJ‘)AsT)#AJ Ol ge) @ e glie U gago
(A) 358 (oo SfiaS (b laadd 4 Mo (sla @ila 50

uess ola glas 5o Yo Jle o Morin dallls
sl wla pless @l oise Dl ool ba
9 pean3oonloma b S G laedd 4 s
pread s nd oy oS a0 wdl oo pnd ges saa
olel @l Loy Bl ans 5 U8 (e siile 858 0
(V) cdles gols Sae

Velazquez s \aA- Jl s Burghen slallas b

L oleosasle (Slea aa le dalllas LVAAE Jlw Ho
Olaadl aomis @ Wi la A Ho (ae, e
Sl 035500 ua 5 ol sl s € S L
(AAY)ad LT e e 58 o5 35040 o 5

Ol yed g (g abl 559



S N oS 33 (3bd b dwliio 53 (yuo ygiin

€8S danlye (e gite 89,8 o Glesa O aas 5 Ui b Slus gead (golel (sla edld dunlis 1) Jyua
VWWAY-AY (sla Jlaw (b 5o oo pamd (sla ooy ()b plol oauslass 5y ol€5La 0

s Jss ol
P _ _ Slos 9.@&
ol ladl 5 (Sl | Sliae B3l S5k i Ll
e YV/-ak- /Y YAV £Y/VE BMI
A SYETAE Y-8 CIVAYYE- [ VA ' Selis 98 [ 5aS 5 50
e ARVARCAVAN VV/eEN/VA (308 &)

4 oS danlse Gl 58 59 Glass 5 aas 5 U Gl olusad (golel (sla padld duplio ¥ Jgua

P aa Ja3 ole
Olis gad
obae loaals (Sl | Sl Bladl 5 Sk Sl
</\AY YA/AEN VA YA/AVEY/AA BMI
“JASA SVAWNE- /Y CIVA-QE+ [+ YA Ol g/ 5aS 5 50
feen AFAE- QA VYRN8 EXCRCE S




INZA

AT A wiv-Z [ Soe
\RVA I:'“-’JJAL}
ARVAE

YV

Sacls S o alials

A\SVAR \Y/Y T

ol Oo ) siia

%&O‘MQN—‘:\J‘su‘s..!li_)dlC)LAJJ‘)'Ja__\(AJ"JJJ%LAB)‘;J&BQJJJC::\MAJ!\ J‘J‘,.Al
WAY-AY (sl Jlow b (om gead (sla e g ()Lt s alol liauslass 55 olSla 5 4 8.5 4l e

ISV Voy.
R, \2VA
% V.X i
3 )
TOERYE O <
3} o ] 0 Sl
9 .
2
£
9 vy
\j): AV Ve
9
Sl v.u
A
Vo7
Y
Do e ok

alre SiwsS G olaedd 4 Wi sla aila o (Glays 3 aas (Sueli o558 58 58 (S0 Gen e Y Hlaga
VWAY-AY (5o Jlo b oom semd (5o a5 (£)Ln s bl i sl 5 oo 5 44 oS

'

O yod g (g abl 558



oA

S (8 IS 38 (LS b awglio 30 (o 39

G 00 OF L8l € wal o HsA 9B suian (A 5 y,ls K Cresdie t BUA g dadle
O SaiS Gl Glaedd s o Wi sla wila 0 KK Sl 5 a5 Glaeds o Slae
Ol el 4 crcalian olal 5o Gressite 58E 8550 o lallas @lE Ll ol suse, L)
ol EBins 3 50

o IS & S b olads asuie glosa Lo Lisae olasl 3 58 Gy sla pass
o) Gisa ol GAGAL fpl peudh o canaliun sladl s U 5T 536 fae gite siiles Lo iy
0 e gla wila 5o Gha g Gmessiie Bae 5 Gl s danlie dallls (ol alad
Al (oo S b laadS o i

Pl L8 T eyl G adl o Gulal Al oledT aalllas g 1 HIS Gl
@3S 58 53 Bolead sk 4 € WAL (oo STy (aedS s o MW Wl ¥o—E4
pod e S 5 ale (Bl Sde 4 55 o8 UL 4 Gaepsdie pa 8 a S e o Gl sl es S
Oursome o S he ¥ 5 ool e Jaisil & S5 S Yo Jold (s a8 sae S 4y,
G Jle 90 @ae 0 VYAY sle yes0,958 5 dalllas ol .a3id S 5108 8,50 (il ae 4 ol
- aveladl sl

s 539 0 S 90 Sl (S adin Hob 4 Greosdie oS uls L aalllas (pl il
O o e Cpl gl clale g a s KK (Body Mass Index(BMI)) s su 55 paals
Ol sl (oo ol ped) & cunliia 5 (Sgo sy 8500« Suell (Lo 8,50 (sums s 5 sals
9o Sl 580 Ll sad Suell (sla s,90 ssa 9 pendigenad 8,00 (RS Cage 50
e oo LT Ghal38 age 5 als (LSl saaa 5 ) o8 sl gl

Do ol sl alS @ paie csa il s 3G Gask 3 Ylaal aessite 5o ol
Wb o O3908] R Gl Slals 5 (Saelh SI ssge O su s padla (RalS
L )8 Saas g gla (Suclh € ola wla o 2B Gless Gloe @ oalnly
B 0 (g eaiie GRS Cm g Ot GaB el e olgidiy Bl SiiaS b sl Glaed
Oleos 58 6830 uols (s sad by & S 0 Cud (G s peald LAl s

Bl (oo et g it 0 Wine sla A

b‘).a:\ ‘C)—l—“l—) )JJ‘L})ASJJJCL\:\-&-&JQ‘LS..\A.} QAJS ua.';Li. ¢Ql:|..$ ‘C)fAJJASA:(SJ:\E C)LAS

R




Reference:

1.

N v kA LD

10.

11.
12.
13.
14.

15.

16.

17.

18.

Fleminy R, Hopkinson ZE, Wallace AM, Greer 1A, Sattern. Ovarian function and metabolic factors in|
women with oligomenorrhea treated with Metformin in a randomized double blind placebo controled trail. J|

Clin Endocrinol Metab. 2002, 87: 569.

Sperof L, Fetiz M. Clinical Gynecologic Endocrinology and infertility. 7"ed. Philadelphia: Lippincot
Williams & Wilkins; 2005: 493-513.

Chang RJ, Nakamura RM, Judd HL, Kaplan SA. Insulin resistance in nonobese patients with polycystic
ovarian disease. J Clin Endocrinol Metab. 1989, 57: 356-359.

Dunaif A, Segal KR, Futterweit W, Dobrjansky A. Profound peripheral insulin resistance, independent of
obesity, in polycystic ovarian disease. Diabetes. 1989, 38: 1165-1174.

Stumovoll M, Nurghan N, Perriello G, Gerich JE. Metabolic effects of Metformin in non- insulin-
dependent diabetes mellitus. N Engl Med. 1995, 333: 550-554.

Cusi K, Consoli A, Defronzo RA. Metabolic effects of Metformin on glucose and Lactate metabolism in
non insulin-dependent diabetes mellitus. J Clin Endocrinol metab. 1996, 81: 4059-4067.

Moghetti P, Castello R, Negri C, et al. Metformin effects on clinical features, endocrin and metabolic
profiles, and insulin sensitivity in polycystic ovary syndrome: A randomized, double-blind, placebo-
(égntrgged4g month trail, Followed by open, Long term clinical evalution. J Clin Endocrinol Metab. 2000,

: 139-146.

Diamanti- Kandarakis E, Kouli C, Tsianateli T, Bergiele A. Therapeutic effects of Metformin on insulin
resistance and hyperandrogenism in polycystic ovary syndrome. Eur J Endocrinol. 1998, 138 : 260-274.
Velazquez EM, Mendoza S, Hamer T, Sosa F, Glueck CJ. Metformin therapy in polycystic ovary syndrome
reduces hyperinsulinemia, insulin resistance, hyperandrogenism, and systolic blood pressure, while
facilitating normal menses and pregnancy. Metabolism. 1994, 43: 647-654.

Morin P, Laure C, Ilkka V, Riitta M, Amio R, Hannu K and et al. Endocrine and metabolic effects of
Metformin versus Ethinyl Estradiol Cyproterone Acetate in obese women with polycystic ovary syndrome:
A randomized study. J Clin endocrinol Metab. 2000 Sep; 85(9): 3161-8.

The Eshre Capri workshop Group. Ovarian and endometrial function during hormonal contraception.
Hum. Repord. 2001 July; 16(7): 1527-1535.

Burghen GA, Givens JR, Kitabchi AE. Correlation of hyperandrogenism with hyper insulinism in
polycystic ovarian disease. J Clin Endocrinol Metab. 1980, 50: 113-116.

Freemark M, Bursey D. The effects of Metformin on body mass index and glucose tolerance in obese of
type 2 diabetes. Pediatrics. 2001 Apr; 107(4): E 55.

Pasquali R, Melchionda N, Venturolis. Effects of Long term treatment with Metformin added to
hypocaloric diet on body composition, fat distribution, and androgen and insulin Levels in abdominally
ggese women with and without the polycystic ovary syndrome. J Clin Endocrinol. 2000 Aug; 85(8): 2767-

Phipps WR. Polycystic ovary syndrome and ovulation induction. Obstet Gynecol Clin North Am. 2000
Mar; 28(1): 165-82.

Yildiz B, Yarali H, Oguz H, Bajraktar M. Glucose intolerance, insulin resistance and hyperandrogenemia
12% 3ﬁlrst degree relatives of women with Polycystic ovary syndrome. J Clin Endocrinol Metab. 2003, 88:
Morin P, Vauhkonen I, Koivunen R, Ruokonen A, Martikainen H, Tapanainen JS. Metformin versus
Ethinyl Estradiol Cyproterone acetate in the treatment of non obese women with Polycystic ovary
syndrome: A randomized study. J Clin Endocrinol Metab. 2003, 83: 148.

1]gunaif A, Thomas A. Current Concepts in the Polycystic ovary syndrome. Annu Rev Med. 2001, 52: 401-

Ol )R g (Jwgi aobl w50



