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AllSl 1lA C r 

In th is study patr nlS treated for three or si.x 111O I11h5 wilh gilicopln~ 

(nlClformin) m'd cOI'l.:civcd idler glucophagc abne or \\ jlh combinlllio ll treatment of 

glucophage nnd ovulu tion ilxillC lio n medicine were of )t> ungt'r ugc than those who d id nol 

t:on;c ivc . Younger plllic nls uncr s ix rno nths Ircnlrncnt wit h glucophaga.:. I'OllCe ;\cJ 

witho ul eve n IHk ingovukltio n ind llCl Dfl medicines. rhe lreq ue ncy ofconccplio ll'> in both 

primary lind scco lKlnry illrcrtilc palients in this stud y wus more u llcr s ix IllO lIlhs 

glucophagc IrCnl1llCn i. Secondary infertile patients respo nded the best 10 glucop1u1 b'C 

treatment nnd to lesser tl ose o f o vlI lation induction. The mean I3MI, WUi5110 hip ratio :lI1d 

slibscUPIl~ l f is skin told th ickness indicated iJl sul in res istance. Allcr three Illo nt hs 

treatment with glueophage ill conceived patient s there was highly s igniriclt nl decl'C,lsc 

(P<O.OOI) in meal1 Fasting Blood G lucose and Fast ing Insulin . The pa tie nts who were 

given treatment for s ix mo nths had highly significa nt dce rcasc(P<O.OO I) ill Ill:an Fasting 

13 bod G lucose li nd Fast ing Insu lin in conce ived and not conce ived patie nts, h owc \'er 

highly s ignifica nt rise (P<O.OOI) in QUICKI aoo s ignificn nt rise (P<O.05) in Glucose 

Insulin mtio was seen in conce ived pat ients. When comparison wns mnde Filsting bbod 

glucose Icvck dccre,lscd high ly s ignifICantly (P<O.OO I) in pn li: nts who took glucophage 

fo r s ix mon th compared to p:lI ienls who took glucop hagc fOr three mo nths. These resu lts 

!>hcmcd lilill three UI s ix Ilio nth trettt n-.:: ul wd.1t ghcophitge tl:sultcd ill impro\cmcnt in 

insul in resis tllnce in thcsc patie nts. The res ults showed tl l:11 in Po lycystc patie nts the high 

Senun Leplin Le ve ls elK! not shcl\v any s ignificant decrease whe n glucoph.'lgc WllS give n 

rot' three mo nths bUI the s ignificant decrease was sec n only when glucoplulgc dru g was 

given ro r s i;.:. months ill conce ivcd group o r pa lkmts. Serum LH :t IKI testos teronc leve ls 

dec reased highly s ignific:ltll ly(P<O.OOI) where ' IS s ignificant incfcilse (P<O.05) ill Serum 

ESlmcl c l leve ls WII'> observed in patients who were give n six Iln nlhs glucopl1a b'C 

treatme nt co mlmred to pat e nts who were give n three lIn nths glucophagc treatme nt. The 

sys tolic :md d ~ls to l ic bbod pressure decreased highly s ign ifica ntly (P<O.OOI) both in 

cOIl:civcd and no t conce ived patients of three mo nths and si.'( 11I0 nt l\5 glucophage 

trent men!. Serum cho lcstero llc ,fc k dec reased s ignificantly (P<O.O I ) in conceived patie nts 

of three nn nlhs glucophilge trcatme m. however highly significanl dec rease (P<O.OOI) 

was seen in conce ived patie nts o f s ix months glucophagc trea tment. In th is study the 

ovcmll conccp tD!l nllcr th ree months treatn~ nt with glucophagc wns highly s ignificantly 

b w (p=0.0041) C01l11)urcd to those who were give n glucopllil ge ror s ix months. 

Ck:uniphc nc C itrule and Human MCllopnusal Gonadotrophins in co mbil1.:ltioll with 

V" 



g illcophage has pro ved to be a better med ic ine ro r the treatme nt Dr inrCI1ility in peos. 
Th is a Iso depe nd s on the age o rille pat ient as younge r patients respo nded to initia I ( lesser 

dose) med ica t io n while o lder patic nts rcquilocd higher dose o r hlm lme nl. The ovcmll 

conception nller s ix mo nths trcn tlllC lH with g illcoptlll ge was s ignificantly high than who 

were given g tucophage for three mo nth$. Live birth rate and s ingle bit1hs weloc 

s ignificllnlly higher in patient s w ho contillllcd g lucophagc during pregnancy duration. 

Abortio lls, s till births and threa te ned abor tio ns we re highe r in ratie nls who did 110 t 

cont inue g ucophage during the pregnancy. 
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CHAl'TEII-1 

INTROIJUC110N 

PI'Cv .. lcllce 

Polycystic ova ry syndrome (peDS) is the most commo n endocrine disal'd"f among wO lllen of 

fe rtile age . It is 11K: 11'1051 conmxm endoc rinopa thy in wOlllen and the 1Il0!)1 common ca use of 

Il Il0v\l lalOI) ' inlbtility. allcct ing 5- 10% Drill(' Ila li.:lll and American population (VinCClll1l CI a~ 

2003: Mycrs cl u~ 200S). In U 1101 he r stlld y an o\'cra Il 4.0% prc va lc l lcc of' PCOS ill \vo nlC tl !lu m 

the U.S. (4 .7% in White wOlllcna nd 3.4% in I3lock wO l11e n) \\':'IS fo und (Knochc llhnllcr el til 

1998), :md u6.8% prcvaklncc o f PC OS in the Greek is lulKI of Lcsbos \\IllS found (D~lIn3nli

Kandamk is ~ I a~ 1999). 6.5% prevalence o f peas W'dS fOUlKI in Caucnscn wo men fm m 

Madrid. Spain (Asuncion ct H~ 2000). Po lycystic ovary syndro me is the n'Osl C0l111110 n form of 

li:nm lc infertility in the U.S. In addition to poor COllccptiJn ro tes, preg.nancy bss r:ues :nc high 

(30-50%) during the first trimester (Jaekubow£7.ct a~ 2002). 

Dc finil ion I) r polycys l ic ovn d es 

i-1titobgicully. the nuuorduignostic Ilmcro:scopc feaitu'Cs orpcos lire bilateral t"I lore,ocment. 

thickened ovn riu n cnpsulc, multipk! fo llicular cys ts (usua lly nlnging between 2-8 mill in 

diumclcr) and nn increased amount ofslroma (Go ld zie hc r :uKI Grcen, 1963). TrnTlsvnginal 

ultrasound is Cl1I'l'c llt ly the ga kl stnndard ror di"snosis of po Iycys tK: o varies (Taso LiLt el al. 

2004) The ultraso und definition o fPeO is the presence o f c ithcr mult Iple C)lSIS (te ll 01' more) 

[i'om 2-8 nn n ill d~lIl\c te r distr ibuted eve nly around the ovnrinll periphery with un inc reased 

Illmun! ofstro lllil, or ( Ics~ comlllo nly) multip le small cysts 2··1111111 in diumctcr distributed 

throughout ab und:lUt stroma (Adams et a l 1985). 

The number of pcriphem lly distributed fO llicles> 10 \\'8S (,:ons idercd tloe n'Ost sensith'C" 

fea ture ofl)CO. while slron", 1 brightness had the best specificity to dC ICClllCO (A liomo et a l 

2000). Bya 2003 intcrll.1lional COllSCllSUS conlCrence. diagnosis is made by IWO out of three 

crier~l; c hrol1ic oli!,'OOvululion or anovulaton afic,r exclud ing secondary causes, c linical or 

biochemical cvilcncc of 11)1>cmndrogcnism (b ut no t ncccssnrily hirslltislll due 10 inler-patient 

vnrmbilit y 11\ ha ir ro ll ic~ sensitivity), and radiobgieal ev(lcnce o f polycystic ovaries 

(L.mha III ct ul, 2006). 



Crite ria of the US National I nstitutes of Health 
Polycystic ovary syndrome 
Presence of menstrual abnorma lities and anovu lation 
Presence ofclin ica l and /or biochemical hyperandrogenaemia 
Absence of hyp erprolactinaemia or thyroid disease 
Absence oflate-onset co nge nital adrena l hyperplasia 
Absence of Cushing's syndrome 
Polycystic ova ries 
Presence ofpo lycystic ovar ies on ultrasound exa mination 
Absence of menstrua I or cos metic symptoms 
Absence of biochemical hypera ndroge naemia 
Idiopathic hirsutism 
Presence of excess hair growth 
Absence of biochemica l hyperandro ge nae mia 
Proposed criteria (European Society of Human Reproduction and 
Embryology and American Society for Reproductive Medicine)* 
Polycystic ovary syndrome is diagnosed ifthere are any two of the 
Following: 
Presence ofpolycystic ovaries on ultrasound examination 
Clinica l or biochemical hypera ndro genism 
Menstrua l dysfunctio n with anovu lation 
* As co nc lud ed at a ESHRE/ASRM-sponsored sympos ium on pcas; I May 
2003; Rotterdam, The Netherlands 

Clinical Features of PC OS 

The c linica l features include menstrual abnormalities, hirsutism, ac ne, alopec ia, anovu latory 

infertility and recurrent miscarr iages (Taso ula et a~ 2004). Infert ility was inc luded in the 

original description of pcas (Stein and Leventhal, 1935). The prevalence of infertility, 

caused mainly by anovulation, in pcas women varies between 35 and 94% (Goldzieher and 

Green, 1963 ; Franks, 1995 ; Guzick, 1998). The ca use of infertility in patients with pcas is 

genera lly lack of ovulation because of a fuilure of follicles to develop 10 mm. Most cycles 

are anovulatory and induction of ovulation is essentia l (Robert et a~ 2004). So me studies 

have a lso described an increased miscarriage rate in pcas, the mechanism of which is poorly 

understood. It has bee n suggested that high follicular phase concentrations of LH have a 

delete rious effect on rates of co nception and miscarria ge (Homburg et a~ 1988; Balen, 1993). 
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Endocrine Ullt! Metabolic Fcnlu l'l's 

T he endocrine lCalu rcs inc lude e levated androgens. luteiniz ing hOrlrcnc, oestroge n and 

Pro bct in leve ls. The melabo lic aspecls of't his syndrome inc lude insul in rcs islancc. obes il Yl 

lipid abnormalilies and un inc reased risk lor impaired glucose lole rance nnd I)'PC 2 d ~lbc les 

me llitus (lypc2 DM) (Taso ula ct a i, 2004 ) 

Entlo crine Featu res. 

• Ina ppropriate gO lllulolro phiu secret ion (FSI-J :Ind LI-I) 

An inappropr iate go nadotrop hin secre til n is associated with Ihe classic form o f peos. 
Compmcd with the IO II icuk1 f phase 0 rthe rennal mens tr ua I eye Ie, wome n with peos exhh il 

a disproportkJ ll.1 tely high U-I secretion wilh retH ive ly constant bw rsl-t secre tIOn 

(MacArthur el a~ 1958; Yen et a l 1970). The preva lence of incrcased scnUll Ll i ill peDS 

ranges from 30% to 90 % (Conway et at 1989; Fmnks 1989). II has been sugb'Cs led tMI 

gonadotrophin dl!fl.!ct~. particuLlrly an excess of 5(.'rum Ll J. is a predolllilmni finding in 

hyperandrogcnic womell. whe lher they be adol::sccnts or oklcr perunenopulls lI l \I,IO lnen 

(A pte r et a i, 1994; Taylor, 2000). 

The undcrly ing cll use o r th is pllttern of gonadolrophin secret ion is lin ked to nn nccc ~rlJted 

go nado trop hin re leas ing hormone (GnRH) pulse b'C l1enllOr nct ivhy ti nt.! he ightened pituitary 

response to GnRll. Uland FSII synthes is and sec retion arc highly depe nde nt on Ihe patlcrn 

o f Ihe GnRl1 51 inllllus. wit h rapid freqlICnc ies favoring U-I und slower pulses FSI-I synthes is 

and seeret ion(Clarkc ct :I ~ 1984; Wa ldstrc ichcr ct a ~ 1988) but the U-I pulse frequency in 

PCO won'W!l1 is nOI innucnccd by BM I (Morales et a~ 1996; Arroyo et al. 1997). 

• Ovu rill It s teroidogenesis 

Chronic LH stimulation in PCOS ioo uces suslnined hypersecre t io n ofnndrogcns by tile lheca 

CO l1lJurtlllent (Yen c l a~ 1970). '1 heca cells arc shown to secrete abnor mal amounts of 

steroids in culture. both belOre and nner LH st imu la tion (G illing-S mith ct ul. 1994). Insulin 

also augn"C l1 lS oYri rian androgen production. It has been shown 11':11 ins ulin ncts a lone or 

sync rgtSt icnlly with LH to incrcllsc arKl rogen productio n in the ovnry (Barbieri ct il l 1986). 

The IIlCca l ce ll hypcrresponsc tu LH enhanced by ins ulin nCCO lllll S for lI nd roge n excess. 
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Granulosll ce lls arc hypcrrcspolls ive to FSH, but hyperestrogenis m IS prcventcd by J 

cOIllPClls,ltory n.:d uclion in FSII lcvels (Rosenfie ld . 1999). 

Tile C l l~ lIill g hypc:ranc.Jrogcnism co ntributes to hypercstrogcnemia :tnd is accompanied by 

ov ulatory dys function and apparent re s is tance to estrogen/progeslerol1C!-dcpendcnt feedback 

reslra in! of LH secretion, llnother Iypica I feature 0 r women with peas (AITDyO et a l 1997; 

Homburg R. 1998; Pastor el a i, 1998: Eagleson cl ul, 2000; Van Dam el a t 2002). 

• Mctul>olic Fellt ures 

A number o f IC<ltl~re s that arC' often. but not alwtlys. prese nt in PCOS may provide 

mechanis tic clues: obes ity, peripheral insulin resistance, and chron ic hyperinsulincmia 

(Duna if A, 1997 ; Gambiner i e l a l 2002) 

I)Obesity 

More than 30% o r women with PCDS are obese (body mass index >30 kglm\ reflect ing 

prirna rily visceral ad ipos it y (GlI mbille ri et ai, 2002). Intra-abdominal obes ity is freq uently 

accompan ied by insulin rcsistfHlce and compcnsatory hypcrinsulinemia (Carey et al. 1996). 

The cause o r obesity in the pOlycystic ova ry syndrome remains unknowil. but obesi ty is 

present in at Ic:ast 30 peree llt or eases: in so me series, the percenw gc is as high us 75 (Azz iz et 

a t 2001). WOlllen in the Unitcd -'la l~S with the po lycys tic ovary syndro IJlC ge nerally ha vt: a 

higher body we ight than their European counterparts (Franks S. 1989; COflW<lY CI a~ 1989: 

Azziz et aI, 200 1; Carmina el a I, 2003). This fac t has been cited as an explanation for the 

increase in the incidencc o f the polycystic ovary synd ro me in the U.S. popUlation - an 

increase that para lie Is the increase in obesit y (Mokdad el a I, 2003). 

Increased adiposity, palticuhrly visceral adiposity that is renectcd by an e levated waist 

c ircumference (>88 cm 135 in .]) or wais t-IO-hip ratio, has been associflled with 

hypera ndrogcnae lllia, insu lin res ism nee. glucose into lerance. and dyslipidemia (Nat ional 

Cho les tero l Educa tio n Progra m, 2002). peas wOIne n lend to ha ve an incrc<.Ised waist-hip 

ratio, (WI-1R) i.e. abdominal (visecra l) obes it y (Rebuile-Scrive et al) 1989; Bringer et aL 

1993). The waist girth and the sllbscapuhu is sk in tokl measure t\\'o dillerent t)1'es of mt, the 

predo minant ly vio;ceral and Ihe. subcutaneo us trullcal 1~1l respectively (Bouchard cl a~ (993), 

both types be ing independently associated wirh insulin resistnnce (Ross el ai, 1996). In a 

stud y of 72 wome n with pees mean 13M I (Kglm2) was 26.2, WHR was 0.85 and 

sllbscapuk'lris sk in 101d thickness was 27.2 mill (Ge nn..'lfC IIi cl a ~ 2000). 

Recent s tud leS ~ how t ha t in hea It hy ind iv id U<l Is subc utancous Inmca I- abdo mina I (.1 t is high Iy 

corre ~lled with the level o f'insu lin rcsislilnccevcn morc so than is intraperi tonea l rrl l (Abate 
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el nl 1995). In addition., it has bl--cn suggested that the thickress of subscapllinris sk in fold 

could help to idcntify womcn at risk or IlOn- i05\lIill dependent diubetes mellitus NII)OM 

( Pei-is ct II I, 1989). The cocmcienl or varbtb n lor waist girth wos 2.9%, whereas it w·.)s 

somehow higher fOrtllC subscupul1ris sk in fold (8.5%). The laller "lIitle is not lil r from that of 

previous invest igutiol1s on d irTercnt pop ulatio ns (Pc iris et a~ 1989). 

2)Hy pcrins ulillc nti:l 

H),l>crinsul incmin drives ovur ian (over) prod uct io n of' and rogens und s imultaneous ly inh ibits 

hepat ic sex hormone-binding glob ulin (SHBG) sy rllhcs is. pOlcl11inlly cnhanc ing androgcn 

ava ilabi lity to tn rge t tissues (DlI na if A. 1997; Porclsky L. 199 1). 

Ins uli n rcs islUnce und its compensatory hypcrinsulincmiil contribute to the anov ukl lion. 

hyperandrogcn islll. inferti lity and ea rly pregnancy loss suffered by women Wil h peDS 

(CI"allgc l a~ 2006). 

J)Jnsulin n's istltncc 

Insulin resistullcc is an important palhophysio logic~ l k!uture o f Ihe polycystc ovary 

syndrome (PCOS) 

Clinica l ulld hioc he micllllimlings s uggesting insu lin res isfa uce as give n by De Leo et a l., 

2003. 

P:l rdmcicr 

Obesity 

2000) 

Wu ist-to-hip l'i.l tio 

Re ferences 

(Leg.ro c t nL 19<)<) ; Aden et ul.1999; Morin 1>"puncl1 e t aL2000 ; Barbk:r~ 

> O.SS 

Subscilpuluris sk in ibkl > 50 m ill 

(Ge nna rc lli c t a1. 2000; lJ arbieri. 2000) 

(Gc nnare lli CI a ~ 2000) 

r ust ing insul in 

G:I mtio 

A Ill!norrhca 

>30 mU/liter (Acienel 81.1 999; Gcnrulrell i el a i, '2000) 

< 4.5 (Lcgroel a ll 998) 

(Robinsoncl al. 1993) 

Clinical assessl1lcnl o f insulin resistance can be done by QUICK I (quanlitutive insulin 

sensilivil), check index) !Cst which is quantilalivc. 00 11 invasive. s imple. economica~ 

reproduciblc. has nbility to mcasure glucose tolerance. and cOfTelUleS with the clamp 

Icchniquc. The filSli l1 g Glucose Insulin mtio may be a use fu l as (\ sc recning leSI ror insulin 

resis tance in obese white PCOS patie nts. A fasting G: I mlio be low 4.5 prcdctcd insulin 

res isUl nee ( Dc Leocl;:J~2003) 
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4) Glucose to lcruncc 

Several studies hllye s hown that approximately 2~O% of adu lt und adulescent pcas 
WO Il'l! n , includ ing both Ic.ll1 flllll obese pnti:nlS, suITer trolll ubnonn;tI glL(;oM: mctubolism, i.e. 

either impaired glucose lo lcro n('(- (IGJ) or Type 2 Diabetes Me ll itlL-t (Ehrrmnn c t al II}IJY: 

Palmeri ct ai, 2002). 

According 10 the stud y, pe DS was a nlO re iJnport~nt risk fhclor ror glucose intolenll'lce than 

was ctllllic ity or nice (Legro ct £1 1. 1999). 

Fasting glucose hus been suggested as a screening paraille ter ror Hbnorm:d glucose 

mctnbo lisllI . Howevcr, severn I studes dcmo nstratc that a subsmnlbll proportion of peas 
wo n'lC ll with I ns il in Glucosc To Icmllcc or even Type 2 Diabetes Melt illls show normu l fas t ing 

glucoseconccntrtll io ns (E h rn'k11H1eta~ 1999; Legroetal l999; Palmcl1 eta l, 2002). 

5) U il lill lilltl PCDS 

Leptin. a 167 amino-acid protein transcr ibed from the ob gene. was discovered by Zhang ct al 

1994. In obese, hypcrphagc. honlOzygo tc ob/ob mice, two mutatbns or the ob b'CllC was 

dcrronstmtcd to cad to it bek ofeptin (Zhanget a i, I 994). 

Lcptin. a peptoe secrelCd by fill ce lls in adipose tisslle. acts on the neurons in the central 

nervous sys tem and is invo lved with regulation o r ea ting behaviour and energy bllktnce. It is 

the produc t of tlx: 'Oh ' gene MId a dcliciency in thc protein or mUh.llion in the gene leads to 

obe,'y (Citro ct <11. 1996) 

Leptin, the obes ity protein is produced by the ad ipose tissue (l lmng e t al 1994). High cvcls 

of leptin llIay suppress neuropeptide Y in the hYPolhrllamlls. leading to the high GnRH lind 

LH leve ls seen in peas. lila st lldy in Ca li rornia Fasting (0800 h) ICl'til1 leve ls ill thirt y three 

pe DS WOI1'IC 1l (24 . 1 ± 2.6 nglmL) d(l not d iffer from those of No finn I Co ntrol (2 1.5 ± 3.5 

nglsnl .. ) and were posit ively correbtcd wi th BM I with nO difference in the re lalionshq) 

between DM! .. nd leptin levels ror the Iwo graul's (r 50.81 , p . 0.0001 for peDS and NC 

together) Lcptin levcls for l)eOS and Norma l Conlfo l correlated positive ly with fa sting and 

24-h Il'l!n ll insulin levels (r 5 0.8 1, (P < 0.000 1) lOr both PCOS and NC)and were positive ly 

correlated w ith BMI (r = 0.81) nIx! percent body wt (r = 0.91) ror the two gro ups (both P 

<0 .0001 )( Laughlin et III 1997). Scrulllleptin concentmtiol\s in women with PCDS have been 

rcpol1ed to be highcr in sllKly o r (Ilrczcc hfT.'\ Cl at. 1996). However. £plin leve ls are direc tly 

relatcd to obes ity. so it is ve ry important to exc lude the dfec t or BMI on the lcp lin k:vc ls. as 

mean k:pt in k:vclsarc s ignificantly higher inlhe obese gro ups (Drubi CI :t~ 1999). Numero us 

st ud ies (Mori n~ rHIHHlCn c t u~ 1998.2000: I)asqual i et a l 2000 ; Koivunc l1 et til 200 1) show 

mct fo nnin treatment is associated with 1\ decrease in k:pt in leve ls. Fre mark li nd 13ursy showed 
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th111 in obc:-.c adok:sccnt gir ls with hypcrinsu liullcmia. Illctrormin lowered BMI and serum 

lept in e\'els (frcmurk lind Burs),. 200 I }. There wns a sirong carre ltllion betwccn scrwn leptin 

conc:entnl lK> nS and llody Mass Index and Waist to Hip !-tulia in I'CaS (SI)ril1.CrCI al. 200 1) 

G) Lipids and peos 
Wom:n w~h reos havc lower I-IDL and lo r 1-ID1.2 Ic vels. higl'K!r Triglycerides and bw

density lipoprote in (I.DL) le"els than age-. aoo weighHnatchcd contro l wO lnen (W ild et <I~ 

1985, ollway cl aI, 1989). To n larb'C cxtc:nt, lip id profi les in peDS are round 10 be rc lnted to 

the degree: 0 r inslllill res isla l ice / hypcrinsu line III ia, indepelKlcnt 0 r II nd ro gcn Ie vc Is lind BM I 

(Norman et a l. 1995). Alterat io ns of lipids Illu y be partly responsible for the inc re<lscd 

incrlenee o r hypertens ion, coronary heart disease and thrombosis in pcas wo men (Wild ct 

a ~ 1985: Talbott ela~ 2000). 

m[ATM ENT OF I'COS 

I) GLUCOl'llAGE (M I:;rFORMIN HYHROCIILOIUDE) 

It is an om 1 ulltih),pcrglyccmie drug used in the I'llill'lllgcmcnt o rt ype 2 diabetes. MCllormin . 

wheh also red uces hyperinsulincmia_ might be elTC(:tivc in trea ting obese, infcflilc wOlllen 

wlh tile pOlycyst ic oV"Jry "ynclron"C. In II c linica l trml rcportcJ in 1998. 32 women were 

i.lndomly assigned to receive either nl:trormin or pklcebo pills. Clo miphe ne was "dded in the 

sccolxi cycle if there was no ovu4l1ion. Overa ll. 89% or the women who were treated with 

IllctlOrillin u vulllted, e ither spontaneously or in response to c lomiphene, as co mpul'cd wilh 

12% o r tite womell who were treated with placebo. eithcr a lone or with Clomiphene (Nestler 

et ai, 1998). Metrormin probably improves OVUlatCIl in women with I'COS by reduc ing 

gluconeogenesis. improving ins ulin sensitivity, and reducing o vnr~1I1 anclrob'Cll production 

(Shaw CI a l 2005). 

2) CLOMIPHENE CITRATE 

The num ber 0 fdrugs ha ve been used to induce ovulation in wo men wlh the po lycystic ovary 

sYlxlrome. c lomiphene drolc is a simple, Iried-and-true treatment. Cbmiphcnc is an orully 

active, anticstrogenic substance thai promotes the release o f fb llic le·stimu\aling hormone 

rrom the pituitary gland. thus stimulating the dc"e lopn"C nl 0 r ovar illn fO ll ie Ics u nd ovula l io n 

(C lark and Markavcrich. 1981). Eml)' experience with c loilliphene in the treatlllcni 01" 

il1ferl ile. anovubltory womcn (ubout h::tlr o rwhom wcre like ly to have Imel the po lycystic 
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ovary syndrome on the bas is 0 r the prescnce of hypcrandrogcncmia) yicillcd a c umula tive 

pregnancy rate o f 56% ancr s i}.. C)'d:s o flre:.llme nl (lhllnmonll CI ai, 19HJ). Mure recently. a 

cUlllulati \'C pregnane) rail.: 0 1'73% W'dS reported when treatment with c bmiphenc c ilrnlc WilS 

repealed for up to nine ovulator)' C)'Ccs (hnan i ct a I, 1999). Clomiphene hils its drawbacks, 

however. It is assoc iated wilh u muttipk: pregnancy rate o r 5 10 10 % (Asc h and Greenblatt. 

1976). It docs IlOt address the underlying abnorma lities in the po lycystic QV<lry syndrome. 

inc luding hypcrinslil incllli,1 <Ind hypcrn ndrogenism. 

3) CLOM IJ'IIENE CITRATE AND METFORMIN COM IlIN fl TION 

In Cb miphclle C ilmtc. (Ce) resistant women, the combination orec plus mc. t rormin is the 

preferred treatl1"Cllt option before siurling with l..aproscopic Ovarian Drilling or FSJ-I. 

Metlbrmin lends 10 a reduced risk o f 0 varian Hyper Slimu lation Syndro me (Etelka Moll et ai, 

2006). II ts well known that intervent io ns that improve insulin rc s istol'ICe and reduce 

hypcrinsulincmia, such as weight loss. in women with this syndrome a lso reduce 

hypcrnndrogcnemiu lind induce ovulation in many cases (l-focf,ocr. 2006). A mct'HtliatYSl<; of 

13 randomized lrials (Lord c t a~ 2003) compar ing IllCtlOrmin with pluccbo. or l1lelformin plus 

clomiphene with c lomiphe nc nlo rK!. in wO Il-x:n with Ihe po lycystic ovary syndrome conc luded 

that tl1Clforll1H1 II1cn.:u scd the o vu lation rate by a Irlcto r o f upproxiutntc l) loUl . O f note. 

pregnancy rutcs dKl not ditTer signilj~at1t ly between the mct formin gro UI)S lind the plucebo 

groups, ahho llgh the pregnancy rates 101' mello l'm in plus clomiphene wcre s ignificantly 

higher tl11ln for c lomiphc ne ulo nc ( Lord ct a i, 2003). Marc recently. 11 c lin icn lt rinl in Itu ly, ill 

which 100 inferti le. Ilonobese wo men with the po lycystic o V<l l'y syndroll"C we re I1Indomly 

ass igned to rece ive either mctformin or c lomiphene. showed s imi!:lr rates o f ovulat io n in the 

two groups. a lt ho ugh the pregn .. 11"lCy rate in the mct fo rmin gro up wns twice th.1l in the 

clomiphene group (palomba e l a~ 2005). 

4) GONADOnW I'HINS 

MellOrmin also apPc<lrt.'d 10 in~rovc the o utcomes of ovulation induction thcrapies when 

combined with c lomiphe ne lind go nadotrophin (Ncstler ct a i, 1998: Dc Lt.'O c t al 1999 ; 

Vandcrmok:n et at, 2001: Coste llo and Eden, 2003 ; Lo rd ct H~ 2003). Aller ovu lution 

induct io n wi th Ilulllnn Mcnopnusal Gonadotrophins the cumtllative co ncept io n alKl live birth 

reltes in the lirs! CO lll'SC of' Ihcmpy und after 12 cycles o f !rcutlllcnt were. respecti ve ly, 73.2 



and 62.4% in reo piltients. the miscarr iage rates fo r a ll courses o rl rcat mcnl were 15.5% in 

pea pntcnts (Adnmc i III 1994). 

EFECf OF GLUCO I' HAGE ON ANTIIROPOMETRIC l'ARAM ETEll S 

{BMl (Body M:1SS Intll!x), WIIU (Wu iSI-H ill nt lio) :ITIlJ S ubseapul:lris Skin Fo ld 

T hickness} 

The c hanges in body mass in I patien ts rece iving the 8-nlO nth tllct ro rillin tl'enllnc nl (n=83), 

revca led that thNe WII !> u highly s ignificant reduction (3.8%) fro lli lt n IC'11l 13M I 0 1' 37.2 kglm2. 

with 95% co nfidence lim its o f 35.9 -3 8.5 at the SHirt (TO) 10 n mean BM I o r 36. 1 (95% 

confidence limits, 34.7. 37.4) 8 ner e ight IllO nlhs o flreatmcnt (by repemed measures ANaYA. 

P< 0.000 1) (I-Inrborne et a ~ 2005). A no ther stud y showed th..11 nller 14-wk lrea tme nt of 

PCOS Patie nts (0=45) the I3MI decreased s ignificantly in the IT"l! tlb rmin gro up . There was no 

change seen in the WHit (Fleming ct al 2002). In Ita ly a gro up 01'20 WO lllC ll w.h peDS. 

were give n metformin 850 mg twice da ily) (12: peDS and 8 contro ls. respec tive ly) lOr the 

lo llo\\' ing 6 mont hs plus lhey we re advrred h)pocaloric die!. During the 6-n'l)nth 

pharnmcolog.ical trcatn)!nt. both peDS .md eo ntrols tren ted wilh rre tlbnnin 'iimilar ly and 

signi fica ntly dl.:crc;Jscd body we ight (peDS. P . 0.05: contro ls. P. 0.00 1) mxl OMI (Kg/nl) 

dccfcused from 39.8± 7.9 to 36.4±7.4 (pe OS, P < 0.001) . III nil groups. there was a 

s ignilicanl reduetun in waisi c irc umference aficr the firs t 1l'lO llth o r hypoculol'ic die!. 

Metrormin therup y lirrther reduced mean waist-hip mtio during the 6-mol1th trcat rnc nt in 

peas rro lll 0 ,87 ±0.07 to O.86± 0.07 but it wus no t stat istica lly s ignificlIllt (Pllsq uali el a l 

2000). 

In Chinese peDS wome n n=-8 I3 MI decreased s ign ific'lIl1ly alle r three ll'On ths Me t lOrm in 

treatme nt fro m 24. 1 to 23 .0 (P<O.O I ) (N g CI a I. 200 I). 

EFECf OF G LUCOI'I1AGE ON DlOC HEMICAL PAilAMETEIlS 

I) FASllNG GLUCOSE, INSULIN, GLUCOSE INSULIN llAnO, Q UICKI 

The biguanide ll'Ct fOrmin inhibits l'K!patic glucose prod uctio n and ellhanccs pe r~) hcrn l tissue 

sensitivity to ins ulin, res ulting in II reductio ll in insulin sec ret lo ll (N agi und Yudkin. 1993: 

DeFronzoeln~ 19( 1). 



Differem pam meters in women with PCOS (n = 45). aged 21-36 yr, were chcckt.."<1 at base line, 

after jO ur \\'eeks. eight \\eel s ard twelve weeks. There \V"clS no diflcrcncc in the: Icvels o r 

Ihsting Glucose Il1wul rro l1l 83.0 baseline levcb to 81.5 aHcr twelve weeks. Fasting Insulin 

levct (uUlml) nlso s how~d IX) significant difference rrom base line levels (20.0) to at twe lft h 

weeks (20.0). Simi la rly F<lsting Glucose/ Insul in ratio dK! not show any s ignilicant change 

rrom hl.lsc line leve ls (4.0) to aller twe lve \\ccks (4.4) or lrea tmc nl with Mct lOnn in. QU ICK.I 

showed no s igni liennl h:ll lgC 11·0 111 base line 10 post lreatlllC nl va lues. (Ei'ienh<l rdl ct a i, 2006). 

Mct fi)rmin CXCll bcncfi!ial e frec ts 0 11 insulin sens it iv ity (Lord Cl a ~ 2003). 

In peDS put ic lllS. mClfo l'l1l in has been shown to be bcnefic inl in red UCing hyperinsulinat; mia 

and hyper:l ndrogcnaemiu while filc ililali ng normal menses nnd pregnuncy (Vc lu zq uez ct al 

1994, 1997: Morin· l)apunen cl a I. 1998: Nestler e t al 1998: Glueck c t a l 1999: Moghc tt i ct al 

2000). 

A fier lOur weeks 0 r trcatlll:llt or polycystK: patients (11=26) with 500lng Glucophage 3 limes 

da ily IOll icub r phase fasting serUIll insulin cOlll,;entmlio ns decreased signi licantly in Ire 
metlOrmin group fro III 206 ± 27 1079 :!: 14 pnnVL (I' < 0.00 I) (Jakubowicz c t al 200 I). 

A khough me tfOrmin trcu lmcnl d K! not result in a (significunt) dccrc:tSC ofinsulin resistance, 11 

did C<l l1'iC (I significunt decrease in androgen serum concentmt lo ns and improved Ihe 

endogeno us b'O naliotrophin-ocslrogcn babnce (Dc Leo ct a ~ 1 999~ Yamli CI aL 2002; Van 

Snntbr ink e l tIL 2(05). Metlorillin in PCDS causes il reduc tio n ill insulin und Tes tostcrone ,IIKI 

impro vc mcnt ill ll"lC nSlrUfi 1 cyclic ity (Vclazq llCZ et n I, 1994). 

2) LEI'TfN 

NUlllero us stud ies (Morin· Puplll1e1l ct al. 1998.2000: Pasq ua Ji CI nl. 2000: Ko ivullcn c l ll l 

2001) show IllC llOrmin treatment i'i associated with a decrease in Icplin levels. Mct fOr min 

mny have bc ne fic ill I c flcc ts no t only to contro l glyce mia but a lso 10 correct ea ting behavof in 

obese type 2 diabetic pa te nts wit h fhe d ifficult y in coniroHing their appetitcs. The 

improvement wus related to the reduction of insu lin resista nce And scru m lcptin levels 

(K on'KJri e t a~ 2004) . Frcmark and Bursy showed thai in obese IIdo k: scellt gir ls w ith 

hypcrillsulinucmia. mctformin lowered BMI arxl serum lcptin levels (I' remark and Bursy, 

200 1). ARer 14·wk trcutl1lcnt o f PC OS Patients (rF45). the c irc uDt ing cptin cooccntratbn 

dec li ned in the metfo rmin· trcu ted group trn m 4 1.1 nglml to 37.3 nglml (P< 0.05) (Fleming et 

nl 2002). 

I II 



3) I~ EI'ROI)UCTI VE HORMONES 

Whereas rcprod llC l ivc nnd cyc lic Ilbnorma lilies impro ved sirik ingly after treatment. the positi\c 

e fTet ls of (ret.tme nl we re ind epe nde nt of changes in body weight o r BM I a nd were not 

correla ted 10 horlllo~11 irnprovC I1l!nlS (Moghc lti ct a~ 2000; Eiscnh.1rcil cl a ~ 2006). The re urc 

two studies 10 menl "' l1 tha i show u d ireel effect 0 r ll'K: t iOrmin in reduc ing androgen prod uct io n 

in theca ce lls (Mnns ficd c l o ~ 2003; AUia el a l 2003). In Chin ese pees \Vo nc n ( n= 8) <lficr 

Mct formill trculmc nl fur th ree months the serum PS I-! ( l Ull) leve ls hud n() significant dec rease 

from (6.7 VS. 5.4). The serulll LJ I ( lUl l) k:vcls d id nOI show significant decrcase ( 10.0 vs. 9.7), 

Serum Tes tosterone k:vcls (mno l/ l) dec reased highly s ignificant ly ( 1.8 \15. 1.2) P<0.05 (Ng el a l 

2001). Arter 14·wk (reUlmenl of peos Pal ~nts (11=45) wilh Mellormin, responders 10 

metfo rmin trea tment showed significa ntly lower Testosterone (2 ,5 nmolliitcr II,". 3.5 nmo Vl iler: 

95% CI = 0.07 '!lx! 2.1. respec ti ve ly; P = 0.04) (Fle ming ct nl, 2002). The fa ilure of me llOrm in 

to innucnce circ uh ting SIIBG corcentrmions beyond placcbo or conlro l is II nolhe r surpr ising 

obserV'J lion Iha t has been n..-corded previously ( Durnife l a i, 1996). 

4) BLOOD PR ESSUR E 

Moghe ui cl a i, (2000) and Nest le r Cl a l. ( 1996) sho\vcd a sign ifica nl rcdl ltt io n br m~1 fnrm;n in 

bOlhsysto lic bkJOli PI'CSS UI'C and d !Usta !ic blood pressure. 

5)LH'IOS 

Harborne ct ul (2005) studied the e lTcc t ortwo doses 1500ml:: und 2550 mg o f 1llct lormin 

and fo und signilicant reductKl n in in 101<1 1 c ho lcstc ro ~ ho wever, 110 dose e flcel \vus noted. 

GLUCOJ' HAG E AND INDUCTION OF OVULATION 

Ovulat io n wus achieved in 46% orthosc who received metformin alo ne. Where mClfb rmin a nd 

ekllnifcnc wcre compared with clomifcne alo ne, O\,uIOl ;OI1 occ urred in 76% o f wome n 

rece iving Il1ct fo rmin tux! c b mi fel1e, compared wit h 42% o f those rece iving clomifenc alo ne 

(Jonatha n et al 2003). Ovulutor), response to clomiphe ne c itratc is cnha nced by the addit io n o f 

mct fOrmin in e lomiphe nc·rcs isla nl and obese peos pnl ic nt s (Nc~llcr ct a t 1998; Lo rd el a l 

2003). Ovo l'nn induction improves both ov ula t'io nand pregnancy mlcs in both ullsc!cc lcd ar.d 

c lo mip hene e itrale· rcs ista lll PCOS wome n (Coste llo unci Eden. 2003; Lord CI 3~ 2003, 2004; 

Kashyap el [l ~ 2004). PUlic nts wit h peas undergo ing gonadotrophin ovnrittn KJ UCIK.Hl or in 

vitro fCl'til ization usua lly show an increased response 10 go nadotrophins li nd cons~q ucn l ly 
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produce large numbers o f lolliclcs and oocytcs ",ith high serum cSlradio l (El) k!vcls. resulting 

in a n inc rC!llscd risk ofovoril n h~'PCrSlil1llllalvn syndrome (O IlSS) (Aboulghar ond Mansour, 

2003; Yam l; anti 7c)'llc loclu. 2004). The rt:duction of insulin secretion b) met/ormin \\ould 

increase 11lC' ovu latory response 10 clomiphenc. Mel li>rmin hus effects 011 spontaneous and 

chmiphcne- induced ovulatio n in the polycystic owria n syndrOlTe (Nes ter ('I a l. I 998). 

Mctfonnin ad lllinistral w:m restores ovu latory n~nsl rual cyc les and improves fertility ill 

anovulatory peas wOme n (Lord Cl a l 2003, Pa lomba Cl a~ 20(5). 

GLUCOI' HAGE AND PR EGNANCY 

Tmditiona lly, the group of om l hypoglycemic agents has been regarded as teratoge nic and 

there fore contro- indicllled in pregnancy. Although an earlier anima I stud y showed on increased 

risk oftemtogenic ity with use of am i hypoglycemic U!,'C IlIS in prcglUl llCY (Schardc in. 1993; 

Shepard et a I. 1995) :In increasing II mount 0 fdata support the su fc lISC of met lor min througholll 

pregnancy. In u prospec tive pi lot study a 1"22 11On·d bbclic peos won~n tuk ing mel fo rmin 1.5-

2.55 gldu y throughout pregnancy. 110 birth defects have occ urred (G lueck I:t al 200 1). In a 

studyo f 1:"4 inlilills whose motllCrs had IleaS and look I1lctformin during preg.nancy 1'l.1d 1'10 

adverse ou tcome (Glueck et OIL 2002). In 11 study ry Jukubowicl et al (2002) ill Vencl.ue llll 96 

nordiabctic WOIl'),!" with Ihe po lycyst ie ovary symJron..:: who became pregnant in CamCKS \'verc 

screened. 1 ho~e who either did 110t receive metlorlllin at Ihe time of CO llCcpl iln or during 

pregllanc), (co l1tro l gro up ; 11 == 31) or became pregna nt while luk ing I11c tlofmin nnd continued 

tak ing mct/ofillin !I t II dose or 1000-2000 mg dai ly thro ugho ut pl'egnn ncy (mctformin gro up; n 

= 65). When Ille trormin was administered througho ut preglulncy to won-.e n with the diso rder, 

the rate o r early pregnancy loss wns decreased dralllntically, co mpared with wO Ilx.-n who had 

not received mctfOrlllin (It~% "S. 41 .9%). 

12 



CIiAJ'TEI{-2 

SUBJECTS AND METHODS 

Study PO PUllitiO I1 
A 10lul oDI5 infert ile \\'omen were screened and inlc rvbved in this stud y. The 

study POpululio l1 inc lud ed wo rOO I\ trcaled Jor infe rt ility during <l pCI' K:Jd of' th ree li nd hull' 

yea rs al the Pilkisla n II L'\ lillitc o r Med ical Scie nces Is lamabad and NODI' spcc illlilCd c linic 

Is kltllflbud. The s tudy \\IUS spo nsored by Higher Ed uca tio n CO lllmiss ion ofPukislull therefore 

patien l.. .. did not pny !l ily cost Ja r clinical tests. None or lhe pa tie nt Imd received nny drugs 

known 10 interfere ""il b hormona l cO nCenlrdl ions fOr at least 3 nllnlhs before the st udy. 

Patients were ins tructed not to modity their eat ing habits througho tn the study. All the 

pat ie nts were advised lOr hyslcrosa., ingography beiOrc the stud y so th.11 ;lny tuba l deJect 

could be ruled Ollt and 69 patients have had this invest igation. Oul o r thcsc one h,1d unilatera l 

tubal dcjCc t und two hold bilateral tuba l bhckage. These patien ts were cNcludcd from the 

stud y. The ir husbands were advised to have semen an.1Iysis. Forty male partners had bw 

sperm coum und thirt y fi ve had motility problems fOr which they recei,cd medicines. rhc 

<;, tud yprolClCol "<IS approwd by tN! Pakistan InstituleofMedica l Sd:nces HhicsCommil h.:l'. 

and wr illen informed co nsent wus obta ineu from n II suhjcc Ls. 

Inc lusion crileria 

A ll the study p;:Irlic ipants IVcre subjec ted to the ' Revised 2003 co nse nsus' on diagnos t ic 

criter ia fo r PCOS, implyi ng lhal at [cust two o f the three IO lIowing criteria we re ful· filled : 

polycyst ic ovar ies. hypc rlllxl rogc nism (c linica l ,uxl/or biochemiclI l) and o ligo· IlIxl /or 

anovu lation (The Ruuerdam ES IIRElASRM spo nsored r CDS workshop group. 2004). 

• AU pa t ients h:'ldd isturbcd ovubtory fuoction with chronic o ligo ll'Cl1orrhea (cycle 

length > 35 d; e ss Ii'l:.ln nine c)'CK:S per year) or :lInenorrl'k=n (cyc le k:nglh > 12 wk) 

• Typicu I appcamncc of polycystic ovaries by ultrasound accord ing 10 the cr iteriu of lhe 

Roltcrdllm consensus mccting 2003 which all patients fulfi lled. (The f{o tlcrdnm 

ES I-I RIYASRM-spollso rcd I'COS COnscnsl~ Workshop Group, 2004). 
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E:\.ciusi{1I1 crilc riu 

• PllI c nts wilh thyro id problem. tulml defect .. or on prcv~Lt, medicalKHls were 

exc ludcLl Iro lllll~ '1lUd y. 

• Pal icrxs wilh ':I7JJspcrmic husbands were c;...~hKlcd Croln the stud y. 

Study Design 

These patien ts werl,! divided into two groups: 

Group A (Those who guvc conse nt (11=170) to hIke glucophage Cor three mo nths) 

Gro up 13 (Those who gave: CO lt~C I1I (11=145) 10 lake glucophagc lor s Lx months) 

In both l;1o ups the Glucoplmgc drug (ora l biguu nKlc) by Merck was started 111 

low dose to avoKl its s ide effects. Inilially the patients wcre advised to luke 500 mg tablet 

daily i.e halC tab let in morning and half in the evening for the first week and in 11x: next week 

500 mg lab~t twicc i.e one in the morning and one in the evening. In the Ihird week the dose 

was increased 10 500 mg three limes daily . In Group A 16 pat icnts discontinued the trealment 

in H period of one Illonih thi<i inc luded twO patients with tubal deCects and in Group B II 

patcnlS discontinued the trealment aner a perKxl of 15 day~ Ihis inc luded one ptltir:nl wilh 

tuba l delCe t. In Gro up J\ lota l number of patients who continucd with the treatment o f 

glucoph.1gc lor three Il),l nths W!lS 154 n nd in Group 0 134 I)Ul it!nts continued with thl.! 

trcntmel1l lor six months. All the pa tients were well sc ll lcd wit h the treatmcnt and had no side 

effects. Patient s used to vis it evcry lnonth and they werc asked to mute wi th their husbu nds in 

the llIidcyclc. They were to ld to tuke early morning body te lllperature by thermometer and 

any risc in one degree during the mid of cycle was consKlercd <IS sign of oV Il~'ltio n. Fifteen 

patents reported ach ievel1lCnt of regu larity orcyclc ancr three lnonths in Group A. Later on 

they were given combinat io n treatment of glucophab'C with ovulation induction medicines 

and were advised regulnr monitoring with ultntsound for ovuL1tion. A few patients had 

rcgular ukmsound monitoring in the mid o f cyc lc SO complete da ta regarding ovulation was 

not ava ilnb~. In Gro up 13 twenty nine patients rel>orted to !li.lve normal mcnstruation. W~n 

Ihey were given ovulat ion induction medicines along with Glucophagc ,Ill the PlltC l1tS cither 

reported IllC nstrua tion or in son-c if no pcrilds at the end of n'Klnth were invcstiga tcd lor 

prcgnnncy. ! r the y missed the next perod their urine and blood !-leG was done and 

ultrnsonogruphy was done to assess any sac or fo rma lio n or felnl pok:. When Ihey were givcn 

ovulation inductio n n'K:d ic ines along with Glucophagc all the palients e ither rcponed 

mCI1Slrlllltio Ll 0 1' in somc if no p~r ioJs ilt the end or month were in vcst igated ror pregna ncy. 

14 



Routine ullmsonography was done for nine months in these puticills to assess any 

comp licnlion of prcgn:\TlCy, /'uticms concc ived either a lter Ihn:c month<; or l) ix months of 

gJucoph:l b'C lreatment or n ncr combinat ion trcntment of glucophugc with ovulal ion ind uction 

medicincs (cbmiphenc dtrtlte and human menopa usa l gonadotrophin) at the end of three or 

six months of glucopll<lb'C treatment were c lassi fied as class n, b. c und d, The ovulation 

induction medic ines used were 

• clo miphcllc citrate 50 mg( CCrophClle·by lI ilt ol1 ph:lrIn.1- Ant iocslrogcnic dnlg) I 

tnbk:: t once daily for five days starling on 20d day o f Incnslrmll eye /I.! 

• clomiphene dmlc 100 IUg( Ccrop hene· by Ililion pllllrlllll· Amiocslrogc nic drug) 2 

tnblct 01'50 Illg once dOl ily for five d~\ys starting on 2!1d day 0 f lIIcnstnl:ll cyc le 

• injection o r I I UlIUl II Menopausa l Go nadotrophin (inj HMG MASSON~- by Instit uto 

Massone IExecl llculth care. Conta ins 75 iu FSH und 75 iu til) dni ly lor 4 days 

starting o n 7111 day of cyc le to 101h dnyofcycle. 

Chlss 3: comprises o f those patie nts who conceived after tnking glucopl);lgc 500 mg 

(Glucoplmb>C by Merck -Germany) I tablet three times a day for three or six Imnths 

respectively, In Gra Ul) A nOlle of the patient conceived while in Group 13 It) pat ienlS 

conceived.·1 he pm ic nl s who did nOl conceive were given further I rcU(mcl1l l1r~lueop h.1gt: 10 

co mb inat iu ll wilh ovulation lnd uctKJ n med ic ines (C bmiphcl'll' c itmlc 50 mg). 

CI:ISS b: comprises o f Ihosc patients who conce ived aller combinat io n Ircl:ltll"C nt o f 

glucophugc 500 Ill!; I ta bk:t three times a day and clomiphene c itl'llte 50 1I1g, I tablet once 

daily fo r fi ve days 51011il1£ all 2nd da y o f menstrual cyc le. In Group A ek:vc n pa tients 

conceived while ill Group B twe nl y seven palients conceived , T he patients who did nol 

conceive were given further Ircutmenl 0 f glucophage in co mbinat ion with ovula tion induc tion 

med icines (C Iomiphcne citrate 100 Illg). 

CI:ISS C: comprises of those patients who conceived after combination Ircntment of 

glueoplt:l&C 500 mg I tablet three times a day and clomiphene citmte 100 Illg (50 Illg tab£ t)2 

tablet daily for five llllYS slIlrting on 2nd day of menstrual cycle. In Group A twe nt y two 

pat£l1ts conce ived while in Group [3 s ixteen palients conceived. Tlx: patients who did not 

conce ive were given ru rther treatment or glucophage in comb ination with ovu latio n induc t io n 

mcdeilles (Clomiphene c~nllc 100 mg and Humsn Menopausa l Gonado trop hins). 

CI:IsS d: co ns ists o f'those put ic nts who conceived nncr cO lllbin3tio llt rcut lllc III o r g ilicophage 

500 Illg I lablet three limes a day and c lomiphene c itrate 100 mg (50 I11g labct) 2 tablets 
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da ily ror five da ys start ing on 2nd day o rmenstrual cyc le und injec tio n o fl-lumnn Menopausa l 

Go nadotroph in d.li ly ror 4 days stoning on th day ofcyclc to 10lh di.1Y o f cycl..::. r., Gro up A 

hvcnty three pa tents conce ived while it) Gro up 13 twe nt y tOtU I)al ic llts conceived. Only one 

pat ent dc"ebpcd mild ovuriun hyper stimula tion symptoms but did not need hospita lization. 

The paticnt\:; who dK! 'lOt co nce ive we re given no further trc"tment. This included ninety 

e ight pate nts in Gro up A and fO rt y e ight patients in Group O. I n Group A oul or nine ty e ight 

patie nts who did no t conce ive, sixty fi ve had signs oro vulut io n on ullmsollnd and in Group B 

lourt y thrce patients had ovu lation and regular mc tlstJ' lI:d cyc le. These wOlllen were lid vised 

hys tcroslpingography und Ollt o r them oilly six plltients hud un ilateral tubal de reets and 

twenty nine had the ir husbands still with bw sperm co unt and husbands o f two patiellts in 

Group B had erec tio n prob lems. Rest one hundred nine patients were diagnosed ror id ilpath c 

or unexplnined infe rtilit y. 

The p:uicnts who co nceived at the time or the ir conception were give n the option 10 

continue wit h lo w dose o r glucophngc 500 Ing Yl tab le t th ree times a day thro ughout their 

pregnancy I>criod. Of the total conceived patients those wl'M) s igned the co nsent to continue 

the trcutillentlhro ugho ul the ir prcgnancy arc plac(:d in group I. 

The pCl I ~ llts who d (J not give the consCnI to cont inue: glucopll3b'C throughout thcir pregll3nc}' 

liuration arc placed in group fl . The patients who cO lltinued G lucophage durlllg pregnancy 

had no severe cO lllp licl.1liolls like Mllsea or other guslr i:: symptoms as they wC''C ulready 

laking the drug. 
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GROUP A 

154 polycystic 
infertile patients 

BASE LINE INVESTIGATIONS 

pometric Anthro 
measur ements 

Biochemical 
analysis 

I GLUCOPHAGE GIV pN FOR 3 MONTHSI 

Anthropometllc 
meas urements D 

B 10cheiTIlca I 
analysis 

AFTER THREE MONTHS GLUCOPHAGE mEA TMENT ON THE BASIS OF 

CONCEPTION 

Class a Class b Class c Class d I 
D ~.l I I 

23 patients conceived in this 
11 patients conceived in this 22 patients conceived in this 

group after treatment with 
Out of154 group afte r Glucophage and group after Glucophage and 

Glucophage C lomiphene citrate 
patients no Clomiphene c itrate 50 mg. 143 Clomiphene citrate 100 mg. 

100 mg and Human Menopausa 
concept ion patients did not conceive. 121 patients did not co nce ive 

Gonadotrophins.98 patients did 
occurred in ~ I not co nce ive 
this group J1 group I ~roup ll ....... 

J~roup II after three group I groupll 10 patients 12 patients group I 
months 6 patients 5 patients who who did not 15 patients 8 patients 
glucophage continued who did not continued continue who who did not 

treatment. glucophage continue glucophage glucophage continued continue 
during the glucophage during the dLU·ing the glucop hage glucophage 
pregnancy during the pregnancy pregnancy during the dur ing the 

pregnancy pregnancy pregnancy 

Fig.1 Group A Patients who were given three months glucophage treatment and later on were 

given ovulation induction medicines, according to their pattern of conception were class ified 

as a, b, c and d and those who took glucophage during their pregnancy duration were placed 

in group I and those who d id not take glucophage during their pregnancy duration were 

placed in group II. 
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GROUPB 
134 polycystic 
infertile patients 

I BASE LINE INVESTIGATIONSI 

Anthropometric 1 
measurements B iochemica I 

analysis 

I GLUCOPHAGE GIVEN FOR SIX MONTHSI 

Anthropometric 
meas urements 

D Biochemical 
analysis 

AFTER SIX MONTHS GLUCOPHAGE TREATMENT ON THE BASIS OF 

CONCEPTION 

Class a Class b Class c Clas~ 
-U-Out ofl34Patients 

19 conceptions 27 patients co nce ived in this 
16 patients conceived 

24 patients conce ived in 

occurred in this group after Glucophage and this group after treatment 

group after six Clomiphene citrate 50 mg. in th is group after with Glucophage 

months glucophage 88 patients did not conceive. Glucophage and Clomiphene citrate 100 mg 

treatment.11 5 ~~ 
Clomiphene citrate and Human Menopausal 

patients did not 
100 mg. 72 pat ients Gonadotrophins.48 patients 

conceive group I group II did not conce iv~ did not conce ive 
...!. .l,.. 12 patients 15 patients ..J.!.. ..L1 continued did not group I groupII 

:roup I group II glucop hage continue 4 patients 12 patients group I group II 

I patients 10 patients during the glucophage continued did not 9 patients 15 patients 

:ontinued did not during the glucop hage continue continued did not 

~ Iucophage continue 
pregnancy 

during the glucophage glucophage continue 
pregnancy during the glucophag 

luring the glucophage pregnancy during the 
Iregnancy during the pregnancy pregnancy e dur ing 

the 
pregnancy 

pregnancy 

Fig.2 Group B Patients who were given six months glucophage treatment and later on were 

given ovulation induct ion medicines, according to their pattern of conception were c lassified 

as a, b, c and d and those who took glucophage during their pregnancy duration were placed 

in group I and those who did not take glucophage during their pregnancy durat ion were 

placed in gro up II 
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Assessment Pl'Og mm 

All paticllt 'i lIndcn\'cll1 clinical and hormonal .1 "5CSsmCIl(S These included 

anthroponlCtric/ph),s ical n~JS llrerrenlS of heighL \\eight (13M I), "nd w3isllhiP rJlio. 

SUbsc;:lpulnris sk in fok! thickness 115 well tiS measurements of Blood pressure und U~idsound 

assessments. C irc u~lIing blood smnp lcs taken before start ofglucophugc thcmpy in Gro up A 

and Band e lkr gllicoplUlgC therupy for Ihree Ilnnlhs in Group A und six months in Group 13. 

Bbod sa mples !!Iken we re tes ted for Ins ulin, Glucose, LI-I, FS H, Estrogc n~ Proges terone, 

Prok1clin Testosterone, ,Iotal C holeste rol and Lcptin ane r an overnight lilSI. 13100d samp les 

were druwn fro m nn antecubital ve in . All samples were obtained abo ut 10 mlbctwcen 08:00 

and 10:00 A.M onduy 2'ld to 5th day of the mcnstrual cyck: in WO lllell who h.1d Illcns lnk1tion 

thaI IllO lll h or in am('norrhc ic women a fter progesterone withd ru wl bleed ing on 2nd to 51h duy. 

During tile study, Ihe conccp tion, live birth. abort ion, single birth and mUltiple birlh rates 

were cV'<l lunlcd in cHe h WOIl);:!Il, The co nception ratc was de lined liS tlK! pcrccntUb'e o r 

conceptio ns in the gro up per 10Iai concept ions. A ris ing human chorilnic gonadotropin and 

the sonogrnphic evKlence of intraulerine b't!staliona l sac were cons idered crilern 10 de fine a 

conception. 

Abo rtion mil' wus defined U~ a pcrccntnb>e or miscarriage during IllI.: first 12 weeks of 

gcs l<ltion per 10la l prcgnanc.ics. Live-hi rth mlc was ob ta ined a Iler n 1)- 10011111 eXlcnsiJn 0 r lhe 

fo llow-up period alld was de fin ed as ~l perce ntage ofwotllcn with baby a li ve PC I' women win 

gave bil1h to bflb ies e it her a li ve or deud. 

Still bil1h wns de fin l!u us babies who had intra ulerine dcaLl1S. 

Single hirt h mtc was defined as percentage of single bil1hs per Iota I b irlhs o f fetuses. 

M IIltip lc birth m Ie was defined as perce ntage of multiple births pcr latnl birt hs 0 f fetuses. 

Post nn lnl dcnths were de filled as deaths o fbabics within one month a ner de live ry 0 fbaby. 

T hrclltc l1cd nbortion cases were loose patients who comp la ined ofblecding pcr vnginu ll1 

during the first 12 weeks ofgeslation but became normnl a Her Irea ln"Cnt and had no complete 

llbonion. 

Preterm de livery cases wcre those patients who delive red before tcrm that is before 36 

weeks 0 r geslOl toll. 

Posttcnu de- livc l)' cases were those patients who de livered n ftcr 40 weeks of b'Csta tioll. 
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Tcclini tlllCS 

1. A ll t h rupom~tri(! U1cusuremclIl .. 

• Waist :Ui p mtin 

Wai<>t lind hip circumlcrcnccs were measured to the ncan::st ccntimeter with (l son tape 

according to Wo rld IlculthOrgll nizut ion criteria . Wa~l c ircumfcn::nce was obtained as thc 

minimum vlll ue betwee n the iliac crest and the hi tt:tlI I costnl marg in . WliCrCl'IS hi[) 

circumference was dctermincd as the maximum vu lLie over the glulea l region. Waist to hq) 

mlio "> 0.85 is ind bHive of ins ulin resis tancc (Gcmme lli ct a ~ 2000; Barbieri RL. 2000) . 

• Su l>s clllluhlris s kin fold thickness 

Subsc<tpularis skin foli thickness was nrasurcd with a Langc·Caliper (Bcll:l Technobgy, 

Cambridge, MA) to the nearest 0.1 mill. It is measured below inferior ang le of the scapula. 

at 450 10 thc "ertK:u~ along the Ilatum l elellvuge lines of the skin. (Ada ct a~ 

2{)OS}.Sllbscllpu~l ris skin fold Ihidrcss >50 mm is indicative of insulin n::sislancc. 

(Genn,1re lli ct \ll2000) 

• llM I (Body Mass fndc:c) 

BMI wa!. cak;ulalcd us ing Ihe eqt1.1tion (weight in kg dividl.!J by height in Ill) with normal 

ranging betwecn 17-25.9, ovcrweight between 26-30, nnd obese over 30. 1 (DQlllll nt j... 

Kn ndurak is CI I.I I. 1999). 

2. Vlt I"ll sonogm phy 

Ukrasound was perliJrmed by the transvuginal I1lC thod lllting a vaginal probe (Sonoline 

icnna Ultrasound I maging System, Transducer 6.5 EV 13+; 6.5 Mllz; S ielllcns, Erlangcn, 

Germa ny). I II cuch ovury. ovuriDIl vo lume, greatest number 0 f IOlIiclcs in any onc ovarcn 

plane. and the diameter of thc largest follicle were calculated. In pregnant women rou tine 

ultmsound cX3lllillo tion was performed by abdomina I probe 10 determine nny comp lication 

of pregnancy, 
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J. Uiuchclllicull t :lmll1c lcrs 

Ancr an o\..:rnigh t fil~1 20 ml blood sa mple. wns dmwn from un :lnlccubitJI ve in far 

dctcnninulian 0 f P lus lHa Glucose, I nsu lill. '-eplin, LIJ. FSII. Estmd iol. I'rogcslemnc. 

Prolactin unci lo tnl Teslosterone Levels. All snmp lcs were obluincd between 08 :00 and 

10;00 A.M. CClltrifug<ltia l1 was done 31 3000 revo lutions per minute (uxl se rum obtained 

was rro :t.c n in ali!ltlOts ut -20uC till the tests were perlornled. 

• Fas lill J..: Blond Glucose Glucose was measurcd by thc glucose oxidasc techniquc (PAP 

method) by M..:rck Micro lab 300. Norma l range for lasting blood glucose is 55- 11 5 

Ing/dl (l3arha m ulld Trindcr, I 972).F aSling glucose ~ve ls were c bss ificd by the rev ised 

1997 All lCricnn Diabetes Assoc iation (ADA) criteria. NOrll \,;1 1 fasting glucose (N FG) 

was less than 11 0 mgldl (6.06 I11moVliter), impaircd fasting glucosc( IFG) was 110-126 

mgldJ (6.06-6.9-4 l1\1noli liter), and t)'PC 2 diabetes (lUsting DM) \\':IS 126 mgldl or more 

(6.94 mIroVliter) . 

• Fns ling Ins ulin Serum insulin levels were measured by ELISA wilh intm and 

intcrussay CV~ of 5.3% I.lnd 5.6%. respect ive l). 'I he thresh- hokl va lue: to dc linc 

hypcrinsu linrlemin W:1~ nrbitrorily l.:sL1b lished ot 23 ,.11 U/ml. laking inlo consicJci<lt v l'l 

Ihe upper tlorm:.tllimit lor insulin (25 ~ U/ml).Norma l range 2-25 ~I I Ulml. Fnsting 

Insul in >30 mull ilcr is indicativc of insulin rcsis tance (Ac ic n ct n~ 1999; Ge tltlarcl li et 

II L 2000) 

• Fas ting G lucuse: Ins ulin I11lio II was calc ulated by dividing fusting serum glucose by 

[:l Si ins serum insu lin (S prilJ.:Cr t'/ al.. 1998). G: I <4.5 is ind icutive 0 [insulin rc sis tarY:c 

(Lcgro CI a i, 1998), 

• QUI CK( WC performed a sensit ivilY ana lysis or glucose and insulin by Qua nt itative 

Insulin sens itivity c heck index QU ICK I. The fo rmula tb r cabulalion o f QUICK I is = 

lI[bg(lo) + log{GII} I. where 10 is the fusting ins ulin, and Go is the t;1sting g luco~. (A rie 

Katz ct al 2000)Scrum C hulcs tro l was m ensured by poolomctdc determination by 

Merck Microbb 300 {Decgund Zicgcnhom, 1983}. 
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• Se rum FSII llnd Lfl concenlrnlions we re 1l"K:,lsured by ELISA (IOL). The respect ive 

inlrn- Old illlcrassayCVs werc 7.46% and 5.89% for F Il l"k.l5.8%und 7. 16% lOr 

L11. fSIl \'uluc ill follicular phase orcyd: is 2- I0I11I U/mI.LlI VU II~ in follic ular 

phase is <201111 I)/ml 

• Sc nl1u i'rohlcliu leve ls wcr(~ determined by ELISA (IIJL) with in 1m· :md intcrassay 

CVs o r4 .3% ,lIld 6.83% respectively. (Norma I range 2.39·25. 15 ng/ml) . 

• Senllu Progcslcrunc leve l were deterll1ill l.:!d by ELISA ( IOL) with inlru and 

intcrassuy CVs of SA% and 9.96% respective ly. Nor mal va llie in ro ilicuL1r phase Lli 

(0.2- 104 Ilgl llll) 

• Se nllll u plin k:vc ls were nlCnsurcd by ELISA (I BL) wilh intr,1 {lncl intcr assay CVs 

of5.95% und 11.55% respect ively. Normal value is 7.36±3.73 nglllli. 

• Senul! Es lmdiol (El) was measured by ELISA (IOL) with intruassay CVs o f less 

than 6.8% and inlerassnyCV o f7.25%. Nannal "a lue in prcmenop<ausa l Woml.: ll is 13· 

191 pglml 

• Scnlnt Testus terone conc:entr.lI KHlS were rreasured with ELI ' A (lSL) with Il1l m· 

and inter·ass.1YCV of4. 16% a lxl 9.93% resJX,.'Ctivcly. Norma l vDlue in Icmak!s is 

0.26-1 22 ng/l11l . 

ELISA ( Eni'.ymc Lilll,ct..ll mm uno So rben! Assay) 

Prinl'iplc 

To detcct ant igen A, puriticd a nt ibody specific for antigen A is linked chemica lly to an 

enzyme. The s..1111Plcs to be tested are coated OniO the sur lacc ofptas lic we lls 10 whic h they 

bind no nspce ificully; n.:sic:1U:.lI sticky s ites on Ihe pes tK: arc blocked by adding irre levant 

proteins (nol shown). The labeled a ntibody is then added to the we lls under cond itions wl-cre 

nonspecific binding is prcve nted. so that only binding to a ntigen A causes the tabci:d 

antOOd y to be rcluined on the surfilce. Unbound labeled antibody is removetl from a ll wells 

by washing. and bound unlibody is detected by an enzyme·dependcnt co lor-change reactio n. 

This Uss;.IY a llows amtys of we lls known as microtiter pktles to be read in fiberoplK: 

multichanne l spcc trometers. grea tly speeding the assay. Modiliclltions o f Ih is busic assay 

D Ibw antibody or ant igen in unknown samples to be measured 
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Ta ble.1 Bioche mica I tests with their normal values and units. 

Test unit/normal va lue 
FASTING INSULIN 2-25 ~/ml 

FASTING LEPTfN 7.36 ± 3.73nWml 

FSH 2- 10 mIU/ml 

LH <20 mlU/ml 

ESTRADIOL 13- 191 PWml 

PROGES TRONE 0.2- 1.4 ng/ml 

PROLACTIN 2.39-25. 15 ng/ml 

TESTOSTERONE 0.26- 1.22 ng/ml 

CHOLESTROL 180 mg/dl 

Values as given by IBL 

J.lIU/ml--micro internationa l unit per milliliter 

ng/ml---nanogram per milliliter 

mIU/ml---milliinternationa l unit per millileter 

mg/dl---milligram per deciliter 
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Pmccl1urc 

a) The [irst step wns coating orwc lls wit h antibody: 

100 1111 n rdilLl ll!cl (w it h IHlller 1\) <ll1lihod y was added In eac h \vc ll. The untibody is directed 

aga inst tile l.ll1ligen 10 bedc tcrmincd. Then I covered thl: phltc with plast ic lilm or ululll iniul11 

ro il. I ncubm iOIl was done overnight a l +4°C. 

b) WaShing: The phllc was empt ied by in versh n and the plate w liS lupped ug..1inst n rew 

layers Ofso rliisslic paper 10 remove any res idual liquid. The pbte was wushed by filling lhe 

we lls by immeNioll in buffer O. It was drained to cn,,')' the palle. Repeat washing was done 

two mOn! limes. 

c) Incubation with test samples: 100 ml or s.1lnp le was added :Ind/or sltmdard. diluted in 

buffer O. to cach well. The plute was covered and a llo\'ved to stand Ht room temperatllrC ror 

o.buullwo huurs. 

d) Incubatio ll wilh pcroxidnse·co l~ u ga\ed antibody: 100 ml o rperoxidc cOluugflted nntibod)' 

wus ndded to each wl: 11. The plate WtlS cove red and allo wed to stnlld li t room tClllllcruturc ror 

1 ho ur. The pero .... idasc-conjugilted antibody was directed ugains\ the nntigen to be 

dctermined. 

c) Was hingusdcscribcd in stcp (b). 

f) Cobr dcvcbpmcm : 100 1111 ofchromogcnic substrate was 'Idded to each well. The plate 

was covered and a llowed to stand at roo m Icmpcra ttU'C ill' 15 minutes or unti l co lor had 

developed. The pbtc wns protected from light during this period. 

g) Slopping the relic t ion: The reac tion was slopped by fldding 1501111 o f 1M sulfu ric ac id to 

eaeh we ll . For quant italion purposes. it was impol1:1nl thaI each we ll had been incublllcd with 

color reage nt lO r cxnctly the sanlC- length of time. 
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h) Measuring the nbsorpt io n. The ubsorplion was read in 1\ suilab k: photomcter or ELISA 

plale rcader (sct [1 1 492 nm) with in 3 hours o f eo lar deve lopment The standard curve was 

ploned on scrni logn rit illnic paper \\ ilh A492 as ord inatc and Jog lO conccntl1ltion liS nbscissn. 

Stutislic:1I Analysis 

For datu analys is Illcans±S. E were cak:.u laled . Two way analys is of varia nce and 

Ltests wcrc app lied fo r Ihe compariso n 0 I'menns. Probab il it y <0.05 was co nsidered as 

the k:vc l o l's ignificancc. 
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PER FORMA 

NAM E---------------------------------------
AGE------------------------------------
PARI TY ---------------------------------
INFERTILlTY(DURA TION)-------------
B LOO D PRE S SURE ---------------------

HISTORY 
M edi cati 0 n-- -- ---- ----------- -- ------ -- -----
Diabetes M ellitus------ -------------------
Infertility-----------------------------
Hy pe rtensio n------------------------------
Hea rt disease ----------------------------
Thyroid disease------------------------

SYSTEMIC EXAMI NA nON 
Cardio vascula r system-----------------
Respratory system--------------
Gastroint estinal tract ---------------------
Central Nervous system--------------

*systemic examination was performed in 
routine clinical practice. 

ANTHROPOMETRIC MEASUREMENTS 

BMI 

Waist-Hip ratio 

Subscapularis skin fold thickness 

BIOCHEMICAL PARAMETERS 

Fasting Blood Glucose 

Fast ing Insulin 

Fasting Leptin 

FSH 

LH 

Estradio l 

Progestero ne 

Prolactin 

Tes toste ro ne 

Cholestero l 

GI uco phage Dosage-----------
Any side effects---------- -------

T ubal Patency Test report -----

Semen Ana lys is of H usband----

Baseline value after 3 months after 6 months 

Baseline value after 3 months after 6 months 
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CHAI'TER..J 

RESULTS 

The numhcr of ICmnr in lcrtih: patients screcm:d and intcrvic\\cd lOr th is study was 

3 15.Through uhraso llogruphy tlnd biochemical tests these \\'olrcn were diagnosed for 

polycystic ovar ian disease. These pDticnls were divided into Iwo groups, lhose who gave 

consent (n=- 170) to tuke glucoph"Igc for three month .. (G n'llJI) A) and others (n=145) consented 

10 Inke g lucoph:L gC 101' n period o f six months (em up 8). I n Group A 16 pat ients discontinued 

the !rcnlmenl in n period o rol1e 11'I0ll1h and in Group B 22 patients discontinued the lrcullncnl 

nncr a period of 15 liays. III Grollp 1\ 10ltll number 0 fputicnts who contillucd with the treaLment 

of glucoph.1&C for three months is 154 and in Gro up 13 134 patients cOlllinllcd with the 

treatment for six nnl\lhs. Patient s in Group A and B were filrther divided into d lss a, b, c, d 

accord iug to treatment by whl:. h they conceived. Class a patients were those who conceived 

with glucoph<l gc tncrnpy nlone. Class b patents were those who conceived with co mbina lDn 

Irentmclll o f glucoph..1 !,.'C and Clo miphene citra te 50 mg. Class C patients were those who 

~oneeived with conlhiml1 ion lrcatll"X!1l1 of gllicophat,>C :ll1d C 10 mipl"X!llC c ilmlc 100 mg. CI:t ss d 

palcllls \\t:rc lhose \\ho cOI\:cived wilh combinmion treatme nt of glucophage. Clomiphe ne 

c itrate 100 mg und IllImAIl Menop<l llsa l GOf'ldotrophins. 

Chu" ic l' 3, 1 

Mea" Age of the Patients 

Mca n Age or.hc tol:11 pa tien ts who cOllcc i\'cd a nd who did lIul conceive 

Tho! Ilumber of lOla I patients al'd their mean ages (±S.E) (ycurs) o f a ll the infertile po lycys tic 

patients at the lime o fprcsc ntat ion who conce ived and those who do nol conceive after initial 

treatment wilh glucophugc lOr three mOlllhs in Group A and for six montns in Group Il and a lso 

wit h later on trealme nt \"ith OVllk11DIl induction med ic incs is given in Table 2n. Patients in 

Groul) A and B were of comp:lrablc mCiJll uge. In Group A lI'k!a n age of the. patient who 

conceived were o f younger age (26.5:tO. 137 years) than those who did no t conceive 

(3 1.08:tO.22 ycars).The fO rmer patents were sign ifiC<tntly yo unger than the lalter pat ie nts 

(~ I52I= 4.64:P<O.OO I). In G ro l~' B the mean age o f the patiellts who conce ived (27.7±O.32 

yC<lrs) were highly s ignilicnntly yo ull!,>cr than those who did not conce ive (32.6±0.42 ycars) 

(t{l 32)"" 6.62; 1><0.001 ). 'n,c res ults showed thai patients younger ill age responded to the 

treatmenl in terms o f cO ile cp t io n which was not observed in lhc elise o t'oldel' infertile pal ic nt s. 

27 



Meallllgc of the pMiclits in differe nt c lnsscs 

The menn <lb't.."'S It .E) (YC:IrS) at which till.! patients COt'ICClvcd with diOhent IrCllln\:;l11 regimes 

are glvcn in Table 2b. 

Group-A 

No patienl cMlce ivcd in cillSS :I , but Ihey conce ived in class b UI mcull age 28.1±0.32 years. 

Those whu conceived in class c were co mparatively o hJcr lllUll the /orll'k!r gru up (29.5±0.54 

years). Okler patients (30.210.63 ycnrs) in clllSS d conceived s howed sign iricant di n'c rcncc (I 

(J2) =2,2 1: 1'<0.05) in mca n agc compared 10 those who conce ived in CIJ1SS b (28.110.32 ycnrs). 

Gruupll 

Similar picture ns with Group /\ was obse rved that older patie nts required (I higher dose or 

treatment or morc than two combinations o r treUlmenl dosc. The o lder pa tie nts or clnss II 

(29.7±0.38 years) highly s ignilicn nlly (1141) =7. 14; P<O.OO I) dirTer in age compared to yo unger 

patients (24.2+0.33 years) o rclas;; a. 
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Table2a: Mean age and age range (years) of the patients at the time of presentation in 
Group A (who took glucophage for three months) and in G roup B (who took 
glucophage for six months) and later were given further combination treatment of 
glucophage and ovulation induction medicines as a result of which they conceived or not 
conceived. 

Group A Group B 

Tota l patients 29.7+2.9 29.5+3.81 

(23-37) (23-36) 

Conceived 26.8+0.45 27.7+0.32 

(23-31) (23-30) 

Not conce ived 31.4~.:.0.54*** 32.6+0.42 *** 

(28-37) (29-36) 

Conceived vs not conceived P<0.001 *** 

(n) age range of patients 

Table 2b: Mean age and age range (years) of the conceived patients at the time of 
presentation in Group A and Group B who were divided into a, b, c and d classes 
according to their pattern of conception 

Conceived Patients 

Classes a b c d 

Group A - 28.1±.0.32 29.5±.0.54 30.2±.0.63* 

- (23 -29) (28-31 ) (29-31 ) 

Group B 24.2±..O.33 27.4±.0.45 29.3±.O.64 29.7±.0.38*** 

(23-25) (26 -28) (28-30) (28 -3 0) 

Class b vs Class d in Group A P<0.05* 
Class a vs Class d in Group B P<O.OOI *** 

Values are given as Mean ± SEM 
(n)= age range of patients 
Class a Patients -those who conceived with glucop hage therapy alone. 
Class b Patients -those who conce ived with combination treatment of glucop ha ge and 
Clomiphene c itrate 50 mg. 
Class c Patients -those who conceived with comb ination treatment of glucophage and 
Clomiphene citrate 100 mg 
Class d Patients -those who conceived with combination treatment of glucophage, 
Clomiphene citrate 100 mg and Human menopausal gonadotrophin. 
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Primary ~snd Secondary infertility 

Primary Inferlilily 

Total number ofPrinmry inrertile patients was 174. Ofthcse 89 (57.7%) gave co nscnt to take 

glucophagc treatment lor three months and 85 (64.4%) pat ie nts agreed to toke glueophn b'C 

treatment ror six mont hs. Putients in Group A <.Ind Group IJ were tn.:Hted with ovulat io n 

induction Illcd ici'lc (CIo,niphcne ci tra te; injection human Illi:: nopu lisa I gonadotrophin HMG) in 

combinatk>n with glllcophugc. The results of conceptio n nfter these treatments arc given in 

Tabk:·311. I n GrollI' A on ly 25 (28.08%) primary infertile patients conce ived but in Gro up 13, 64 

(50.5%) palients conceived. This showed that higher nUlllbcrofpalients in Gro llp B conce ived 

s igniHcantly (P<O.OOI) compared to Group A. A mirror image of this was observed in the 

case of patients who did nol conceive thaI 64 (71.9%) patients in Group A and 42 (49.4%) 

patients in Group B showed highly significantly (P<O.OOI) lesser number OfpUIK:nts who dl! 

nol conceivc in Group B compared to Group A. 

Secolnlary Inl'cI1ilily 

TOLaI numbcrofSceondary infertil..:. paliClllS was 114. Orthese 65 (42.2%) gavc CO ICien( to take 

glucophflb'C Ircn lmenl for three months and 49 (36.5%) piltients agreed to take glucophage 

treatment fo r s ix months (Table· 3a). In Group A only 31 (47.6%) patients conce ived but in 

Group B, 43 (87.7%) pa tie nts co nce ived. Patients in Grou]> 13 conceived signiJicnn tly higher 

(P=O.OOO) in number compared 10 Group A.The number o fpaliems who dKJ l'Iot conceive was 

34 (52.3%) in Group /I. and 6 (12.3%) in Group B, whieh \\"IS highly significa ntly (P=O.OOO) 

lesser number ofpat icms who did nOI conceive in Group B compared to Group /I.. 
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Table 3a: Number and percentage of Primary and Secondary infertile patients 
conceived / not conceived after treatment with Glucophage for three months in Group A 
and six months in Group B. 

Primary infertility Secondary infertility 
n=174 n=1 14 

Group A Group B Group A Group B 
Total -number 89 85 65 49 

% 57.7 64.4 42.2 36.5 

Cone ei ved-num be r 25 64 31 43 

% 28.08 50.5*** 47.6 87.7*** 
Not -eo neei ved 
number 64 42 34 6 

% 71 .9 49.48*** 52.3 12.3*** 

Conceived and Not- Conceived patients Group A vs Group B 

Primary inferti lity P<O.OOI *** 
Secondary infertility P<O.OOl *** 
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C lassilic:lIiUfI ur Gni tll) A :11111 n ( :J , U, c and d) 

The Primary nne! ::.ccondnry infertile polycyst ic p3lic ilts ill Group t\ (who look glucopha&JC 

initially lOr three nlO ntl\') und Gm up D (who took glocophu ge inltc lly lOr s ix IIlJllths) wcrl! 

c lass ified into c lass n. b. c and d according 10 their pat tern of concept iOIl ns g ive n in T::lblc 3-b. 

Prinmry Inrertili ty 

In class :I o f Gro up A no conception occ urred while in Group J3 4 (4 .7%) conceptio ns 

occ urrcd, which indicuted that s ix mo nths oftreatlllcnt is mo re benc fic ~ll us co mpared to three. 

IllO nths trca llne nt in terms 0 fco nception. 

Inc lass IJ o f Group A oul 01' 89 patients, 6 (6.74%) patie nts co nce ived and o Ul o f'8 1 pa t ie nts, 7 

(8.64%) pat ients co nce ived ill Group B. 

In class C of Group 1\ o ut 0 1'83 pa tients, 10 {10.84%} patients conce ived and o ut of74 patients, 

II (14 .6%) eo nccptklns occurn.'{t in Gro up B. 

CIllSS d patient s respo ndt.'CI the best in terms o f conception 10 this treatment regime as o ul 01'74 

palents. 10 (13.5 1%) co nceptions were in Group A and o ut o f 63 patients, 2 1 (33.3%) 

conceptions were in Group B. 

Seconda ry infcl1i1ily 

In class a ofGr-oup t\ 110 conceptio n occlol'ed alKJ out o f 64 patients, 15 (JO.6%) cOllcept ions 

took place in Gro up 11 This s howed Ihat s i:.: ITlOnths trea trncnt with g lucoplklb'C resulted 111 

higher !lumbcr 0 r co nccpt io ns il1d killing this treatment was bene fic in!. 

In class b Qu t 0 1"65 pfllicnts. 18 (27.69%) cO llCeplKJ llS oecluTcd in GI'OUp 1\ and o ut 0 1' 34 

pfllients, 20 (58 .8%) co nceplions were in Group B. Maximum number o f conceptions look 

place with thts treatnY!nt regime . 

In class c o f Group A, u ut o f 47 patients, 8 (17.02%) conceptions und in Group B 5(35.7 1 %) 

conCepl X)flS occurred o ut o f 14 patients. 

In class d, 5 Ollt of39 pat ie nts ( 1.28%) cooce ivcd in Group A and Old 0 f9 pal ienls. J (6. 12%) 

concept DIlS were obscrved in Gro up B. 
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Table 3b: Number of Primary and Secondary infertile patients conceived in classes a, b, 
c and d after treatment with Glucophage for three months (Group A) and six months 
(Group B) and further treatment with Ov ulation Induction Medicines (Clomiphene 
Citrate and Human mnopausal gonadotrophin). 

Conce ived Patients Primary Infertili ty Secondary Infertility 

Classes a b c d a b c d 
Group A 

number - 6 9 10 - 18 8 5 
% - (6.74) (10.84) (13.51) - (27.6) (17.02) (1.28) 

Group B 

number 4 7 11 21 15 20 5 3 

% (4.7) (8.64) (14.8) (33.3) (30.6 ) (58.8) (35.7) (33.3) 

Class a Patients - those who co nce ived with glucop hage therapy a lone. 
Class b Patients -those w ho co nce ived w ith combination treatment of glucop hage and 
Clomiphene citrate SO mg. 
Class c Patients -those w ho conce ived w ith co mb ination treatment of glucophage and 
Clomiphene c itrate 100 mg 
Class d Patients - those who co nce ived with co mbination treatment of glucophage, 
Clomiphene c itrate 100 mg and Human menopausa l go nadotrophin . 
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Chapter 3.2 

Anthropometric paJ11metcrs: Group A 

Paticnts: Co nceived in Group A 

Mean (:tSE) o futllhropo rnclric pnrnilletcrs before and Hilcr glllCOph .. 1ge thenlpy administered 

lOr three months in conceived palK!nlS is given in Table 4. Number o rpat ictus conceived was 

filly six. 

Waist hip ralio bclorc gjucophagc treatment was 0.87 ± O.Ol em but ancr three IllOllths 

treatment with glucophage ['rcan wais t· hip ratb (0.82 ± 0.0 I em) dccrc<lscd high ly s ignifica ntly 

(P<O,QOI). Similarly, Subscapular is sk in rold also decreased signirtcam ly «(1 <0,05), with three 

1l10 1llhs g lucop ll3 ge treatment (5 1.8±0.43 mm) compared to befOre trealment (53.2+0,44 mm). 

There was no I.Ipprcoiablc difTerence in 13M I. 

Patients: Not Co nceived in Grou p A 

Mean (±SE) OrUlllhropolllelfK: parall'l!ters before the start orglucopl};tf,'" therapy and uftcr the 

glucophagc thcmpy givcn klr three months in paLicnts who did oot conceive is give n in Tahle 4. 

Number 0 rpatients who did not conceive was ninety eight. 

Mean waist to hip ratio bcrorc gl ucophugc treatment was 0.87 ± O.D lcm In n ull er three months 

treatmcnt with glucophagc Il'lcun wa is!- hip rat io (0.82 ± 0.0 I em) Jccrcascd highly signi liculltly 

(1)<0.001). Compared to berore trcatttlcntthe rc was no npprcc~lblc difference in Subscupull.lr is 

Skin Fo ld thickness UI~ OMI (P >0.05). 
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Table 4. Anthropometric parameters in conceived and not conceived polycystic patients 
before start of Glucophage therapy (Pretreatment) and after giving Gl ucophage (Post 
treatment) for three months in Group A. 

Group A Patients conceived patients n=56 

Anth ropometric Pretreatment Posttreatment 
parameters (Basel ine) (after 3 months) 

Waist-Hip ratio (cm ) 0.87+0.0 1 0.82+ 0.0 1 *** - -

Subscapularis skin fold 
thickness (mm ) 

53.2+ 0.44 51.86+0.43 * 

BMI (Kg/m 2
) 33.9+0.70 32.9 +0.66 

Values are given as Mean ± S EM 

*P<0.05 
**P<O.Ol 
***P<O.OOI 

not-conce ived patients n=98 

Pretreatment Posttreatment 
(Basel ine) (after 3 months) 

0.88+0.0 1 0.83+ 0.009 *** 

52 .5+ 0.43 51.47+0.35 -

30.7+0.42 30.8 +0.48 
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Biochemical Pammctcrs: Group A 

The biochemical pammclcrs we re Fasting Glocosc, Insulin. Glucose Insulin mtc. QU ICK I, 

Lcptin. Systolic S bod Pressure, Diasto lic Blood Pressure, se rum Cholestero l, FS II , LH. 

E.~t rad io l , I>rogcstcronc. Probel in ulKI Testosterone. 

Patients : Conceived ill Croul' A 

Mea n (±SE) ofbiochcmiclli parameters before the s turl o f gJucophagc thcrupy (pft.! II'Ca tlllC llI) 

and after the glucop hugc Ihl!I1lI>Y (pOSI treatment) given for three /11onlhs in patients who 

conceived is give n in Table-5. NUlllbcrofpatcnts conceived WtlS lifty si .. Mean fa sling Blood 

Glucose, Insulin, Systolic Blood Pressure, Dnslolic Blood Pressure, serum Cho lestero l U-' 

and Testosterone levels dccrca::ocJ highl) significantly (1)<0.001) afler tf'Catment with 

glucophagc lOr a pcrixt of three IllOnths. However. Glucose Insulin nltio. QU ICK J. Mean 

Fasting Lcptin . Serum FS II , Estrogen .Progesterone and Prolactin k::vc.ls showed no 

s ignifICant (1)>0.05) d incrence after treatment with glucoph.1gc for three IllOlIth!t. 

I'Mients : Nol Co IIcch ell ill CI1)UP A 

Mean (±SE) of' biochcmicul parameters before the start o f' g lucophagc thempy und after the 

gilicophage therapy given for three months in patients not corr.::c ivcd is given in Table 5. The 

number or pat ic nts was ninety e ight. 

Mean fnst ing Blood Glucosc. Systo lic Bbod Pressure, D ~lsto l ic Bbod Pressure and Serum LH 

levels decreased highly significa ntly (1)<0.001), howevcr serum Insu lin levels decreased 

s ignificantly W<0.05) aller trca lnlCnt with glucoph.1!,'C lOr a period of three months. Mean 

serum Lcptin, Cholesterol FS II, Estro!,'CIl, Progesterone, Pro lactin nod Testosterone levels 

showed no signifICant difference (1)>0.05) between be lOre and a/lcr Itcallncnt wilh glucopha!,'C 

lOr ttvec months. 

36 



Table 5. Biochemical parameters in conceived and not conceived polycystic patients 
before start of Glucophage therapy (Pretreatment) and after giving Glucophage (Post 
treatment) for three months in Group A. 

GROUP A connceived patients 
n=56 

Biochemical 
parameters Pretreatment 

Baseline 

Blood G lucose( mg/d I) 123.4 + 1.04 

Insulin(IlIU/ml) 30.9 +0.71 

G lucose Insulin ratio 3.99±0.12 

QUlCKI 0.27+0.004 

Leptin( ng/ml) 17.8 + 0.65 

B.P Systo lic(mmHg) 135.1±1.14 

B.P Diastolic(mmHg) 85.4±0.88 

Cho lestro I( mg/d I) 173 .0+3 .6 

FSH(mIU/ml) 11.0 + 0.39 

LH(mlU/ml) 12.8+ 0.30 

Estrad io I(p g/ml) 147+5 .83 

Progestrone(nglml) 0.83+ 0.03 

Pro lactin( ng/ml) 11.7±0.36 

Testosterone(ng/ml) 2.1 1 +0.09 

Va lues are given as Mean ± S EM 
*P<0.05 
**P<O.O l 
***P<O.OOl 

Posttreatment 

after 3 months 

112.0 + 1.1 0 *** 

28.4+0. 53 *** 

4.18± 0.09 

0.28+0.003 

16.5 ± 0.48 

131.3±0.97 ** 

81. 9+0 . 8 1 * * 

160.5+ 2.7** 

10.8+ 0.37 

11.9+0.26 *** 

153 .6±5.6 

0.87+0.03 

11.8±0.35 

1.45+0.05 *** 

not conceived patients 
n=98 

Pretrea tment Posttreatment 

Baseline after 3 mo nths 

124 .0± 0.96 114.4+ 1.23 *** 

30.4+ 0.55 28.9 + 0.47 * 

3.97+ 0.09 4.15+ 0.11 

0.28±0.005 0.28±0.002 

17.1+0.54 16.8 + 0.44 

135.3+0.66 129. 1± 1.08 *** 

83.6+ 0.66 80.2+0.55 * * * 

164.2+3.1 160.4+2.8 

11 .0+0.30 11.1 +0.27 

12.3+0.19 10.4+0.31 *** 

144.9+4 .56 154.6+4.23 

0.84± 0.024 0.85± 0.02 

11 .9+0.24 11.6± 0.23 

2.08+0.07 2.1 5+0.13 
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Patients Conceived \'S. not conceived in Group A 

Mean WUbl to hip ratio <Iller Irc;umcnl with glucop hagc ror th ree monlhs in palients who 

conceived was (O.82± O.Olcm) and in those who did nOI eOl.,;ci"c was (0.7 1±0.009 em) as 

given in Tublc 4. This showed Ih:.11 palients who dK! not cOl'lCc ivt: had highly slgnHicanl 

decrease inlhis ratio co mpared to puticnls who conceived (I tls2'=5.78: 11<0.0005). 

BMI a flcr irCUl me nt showed significil l11 decrease (t (1521 = 1.84 j P<0.05) in those who dkl no\ 

conceive (3 0.7±0.42 kglm2
) compared 10 those who conce ived (32.9±O.66 kglnl)vas give n III 

Tnblc-4. 

Serum LH ;Jfter trea lment showed highly s ign ifiC<1n1 dccreuse in bve l (t (1m =2.63 1: P<O.005) 

in pat e nts who did nOI conceive ( I OA±O.3 1 mlUlm!) compared to patients who conceived 

(11.9±O.26 mlUJml) as given in Table 5. 

Serum testosterone it ficr lreut me nt in pal c nlS who did nOI conce ive (2. 15±O. 13 nglmt) showed 

highly signi fica nt decrease in level (I (152) =3.89; 1'<0.0005) as compared 10 those who 

conceived (I A5.±.O.05 nglml) as given in 111blc-5. 
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Anthropometric pnl'3mcters : Group B 

Patie nts: Co nceived in G roup U 

Mean CiSI!) oranthropomelric par.llne ters before tile start o f glucophage therapy and unc r the 

gillcophagc (hemp), given Iflr six months in patie nts who cO Ill:eivcd is givc l1 in Tab le 6. 

Numbcr of pmic llt s co nce ivt!d W<lS i.! ighl y six. 

Waist hip rat io before glucoplmge trcu llllC nt was (0.87 ± O.Olcm) but aller six months 

treatment with glucophagc n'X:a n wais t-hip ra tio (0.75 ± a,Olcm) dec reased highly s ignifica nt ly 

(P<O.OOI) . Similarly. Subscapu laris skin fo ld also decreased high ly significant ly (1'<0.001) 

wlh six months glucopl\ab'C treatment (50.5±0.45mm) compared to bclOre treatme nt 

(52.8+0.42111111). Gasu l metabolic Index (8M I) belOre (33. I±O.59kg/m2) lind aller Ircatmelll 

(31.2±O.53kg/m2
) showed highly significant decrease (p < 0.00 I) :.fter gilicopha~ treatment 

Patiellls: Not- conceived ill Gro up 6 

Mean (±SE) 0 falllhropometric parameters before the SW.r1 of glucuph:lb'C therup y nl'd a Iter the 

glueophagc therapy gIven lor six IllO ll Lils in patients who d id 1'01 conce ive is given in Table 6. 

The number o rpm ic llls was rortyeight. 

Mcun w'list to hip rn to be fore glllcoplm ge trea tment was 0. 89 ± O.D lcm but "ficr six mont hs 

treatment with glucophagc I1can w!lis t-hip rat io (0.81 ± 0.0 I em) dccreused highly significan tly 

(P<Q,OO I). S im ilarly, Subscllpularis sk in fold a lso decreased hi ghly signifienn tly (J><O.QO I) 

will six mont hs glucophDgc l rcll tITle nt (50,9±Q.47mm) compared to Detore treatment 

(53.5±O.53mlll). Compared 10 before treatme nt there was no uppreeiub lc dincrcnce in 3 MI. 
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Ta ble 6.The Anthropometric parameters in conceived and not conceived polycystic 
patients before the start of Glucophage therapy (Pretreatment) and after giving 
Glucophage (post treatment) for six months in Group B. 

Group B Patients conceived patients not-conceived patients 
n=86 n=48 

Anth ropometric Pretreatment Posttreatment Pretreatment Posttreatment 
parameters (Baseline) (after 3 months) (Baseline) (after 3 months) 

Waist-Hip ratio (cm) 0.87+0.01 0.75+ 0.01 *** 0.89+0.01 0.8 1 +0.0 1 * * * 

Subscapularis skin fold 
thickness (mm) 52.8+ 0.42 50.5+0.45 *** 53.5+ 0.53 50.9+ 0.47 *** -

BMI (Kg/m 2
) 33 .1+0.59 31.2+ 0.53 *** 31.4+0.56 30.5+0.55 

Values are given as Mean ± SEM 

***P<O.OOI 
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Biochemic"l po rlIDlC1el~: Group n 

PlIlients: Conceived ill Croup U 

Mean (±S E) 0 r b iochemica l para meters before the StiHI of glucophagc t hcr~ py a nd a I1cr the 

glucop ilngc therapy give n fo r six months ill pmit: nlS who co nce ived is give n in Tablr 7. 

Number ofpatie nlS co nce ived WrlS e ighty six. 

Mean fusting Blood Glucose, Insu lin, Sys to lic Blood Press ure. Diasto lic Diood Press ure, 

Cho lesterol, Serum LH and T estos terone le ve ls dec reased highly significa ntly (P<O.OOI ) 

however I'as ting Lept in leve l dec reased s ignificant ly (P<O.05) a ftcr lreatnlenl with 

glucophage. QUICK ! and Es trad io l levcls incrcosed highly s ignifica ntly (P<O.OO I) and Glucose 

insulin rat io increased significantly (P<O.05) atler trea tment with glucophagc. Othe r parameters 

slIc h as Meull Sc rum FS I-! . Progesterone and Prolac tin levels showed no s igni ficant dille rence 

(P>0.05) a ller treatment with glucop hagc . 

Patients : No t- COllcti vcl1 in G roup B 

Mean (±SE) or biocbe micu l parumeters before the stnr! of glucoplJage lherapy :.Ind uRcr the 

glucophage therapy give n for six months in patien ts who did 110t co nce ive is give n in Table 7. 

N umber 0 rpatie nts 1'10\- conceived was lC>ltyeigh L. 

Mean f.1s ting Blood Gll1COSC, Systo lic Blood Press ure, Diasto lic Olood Pressure, serllm Ins ulin 

and LH leve ls decreased highly significu l1tly (P<O.OOI) however Serulll Cho les tero l leve l 

decreased significantly (1'<0.05) aftcr treatme nt with glllcophagc 10 1' a period o f s ix mo nt hs. 

Glucose Insulin ra tio. QUICKI, SCfllll1 Leplin. FSH, ES l r(ld io~ Proges tero ne. Pro~l ctin and 

Tes toste rone leve ls showed no s igni ficant d ifTerence. (P>O.05) a fter treatment with glucophagc. 
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Table7. Biochemical parameters in conceived an d not conceived polycystic patients 
before start of Glucophage the rapy (Pretreatment) and after giving Glucophage (Post 
treatment) for six months in Group B. 

GROUPB connce ived patients 
n=86 

B ioche mical 
parameters Pretreatme nt 

Base line 

Blood Glucose(mg/dl) 120.7 ± 0.73 

Insulin(f.!IU/ml) 31.0 ±0.61 

G lucose Insulin ratio 3.97+0.09 

QUICKI 0.27+0.001 

Leptin( ng/ml) 17.5+ 0. 56 

B.P Systo lic(mmHg) 135.6+0.77 

B.P Diastolic(mmHg) 84.8+0 .74 

Cho lestro I( mg/d I) 173.2+2.98 

FSH(mIU/ml) 11.1 + 0.33 

LH(mIU/ml) 12.6± 0.20 

Estrad io I(p g/ml) 14 1.0+4.98 

Progestrone(ngiml) 0.85± 0.02 

Pro lactin( ng/ml) 11.8+0.26 

Testoste rone(ng/ml) 2.07+0.07 

Values are give n as Mean ± SEM 
*P<0.05 
**P<O.OI 
***P<O.OOI 

Posttreatme nt 

after 6 months 

104.6±0.89 *** 

26.8±0.69 ** * 

4.41 + 0. 13 * 

0.29+0.002 *** 

15.8 +0.48 * 

11 6.9+0.79 *** 

76.8±0. 59 *** 

157.2+ 1.98 *** 

10.7± 0.25 

7.3±0.22 *** 

170.4+3 .5 *** 

0.84±0.024 

11.7+0.26 

0.70+0.06 *** 

not conce ived patients 
n=48 

Pretreatment Posttreatme nt 
Base line after 6 mo nths 

12 1.1 + 0.83 114.8+ 1.23 *** 

30.6+ 0.75 29.2+ 0.68 ** 

3.99+0.12 4.18+ 0.09 

0.27±0.004 0.28+0.003 

17.2 +0.72 16.8 +0.68 

135.9+ 1.00 130.8+0.79 *** 

85.1 +0.97 79.3+0.58 *** 

165.4± 4.93 153 .1+3. 18 * 

11 .2 ±0.43 10.6±0.37 

12.6±0.3 0 8.4 1±0.39 *** 

149.7±6. 54 158.7±5.29 

0.86+ 0.03 0.86+ 0.03 

11.4+0.38 11.5+ 0.37 

2.03+0.10 2.56+2.56 
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Patients Conceived \ 'S . Not conceived in Group B 

Anthropomelric paol1llClcrs (gh'cn in Tablc.-6) 

Mean Wa ist 10 hip ratio allcr treatme nt with g lliCOp hll !,'C ror s ix mOlllhs in ptllients who 

conceived was (O.75± O.Ol cm) and in those who did not conceive was (O.BI .±O.OI em). This 

showed tI~1t pat ie nts who conce ived had highly significant deCrel.1SC in this nltio compared 10 

pat e nts who did nol co nccive (1 1112=3.0: 1'<0.001). 

Biochcmica l pantmctcrs (C ivcu ill Tllblc -7) 

Mean Fusting blood glucose a ncr Irentllleni in patients who conce ived ( I 04 .6::!:.O.89 mgld I) and 

those who did not conccivc (114.8±1.23 rugld I) showed significant c1ec rellsc in leve l in patients 

who conceived (t (1)2)'"'4.81 : P<O,QO I ). 

Mean F~1Sting Insu lin utfer treatment in patients who conceived (26.8±0,69 ~tlU/mg) and those 

who did not conceive (29.2.:tO.68 ~ IU/mg) shc)\\cd highl) s ignificant decrease in level in the 

fo rme r illthosc pat ie nts who conceived(tt IJ2.,= I. 75:P <0.05). 

Mean Systolic Blood Pressure a ncr lre:1lmCIII in patients who conceived wasI16.9±0.79 mml-Ig 

and showed highly signilicanl decrease in )evc l after !reatment with glucoph.1gc (t IU21 =8.79: 

P<O.0005) l.'ompal'cd to toose who d id not co nceive (130.8.!.. 0.79 mmllg). 

Mean Serum LIt ubu SllO\\ CU s ign ilicllnl decrease in IC\'c l (1 (1Jl) "" 1.80; P<0.05) ill CU llcc i\'(!d 

patients (7.3:!..O.22 mlUlml) co mpared to Ihose who didno t conce ive (8.4110.)9 mIU/ml). 

G ro up A versus GI'OUp n 
AnthrolllllllCfrif..'lI l1tllliochc l11iclt l mcas urements (give n ill T:lblcs 4, 51 6 II lid 7) 

Pa ticnts conccivct.! in Gro up " a nd 11 

T he number of pmicllls conce ived in gro up A was rill y si_" a nd number ofpalic llIs co nceived III 

Group B was eighty six. A ficr trcutment with glucophab>C in Group A lOr three nenths a nd lOr 

s ix n~nths in Gro up 131 anthropometric and biochemical parameters were compared. Patient s in 

Group [J showed highly significa nt difTere ncc in some va rbbles compared to Group A. A 

highly significant decrease was iO und in evels of fasting blood Glucose (1(1401=3.7 1; 

1'<0.0005); Serum LII levels (1( 140)=9.58: 1><0.0005) aod testos terone levels (1(1"1))=6.816: 

1)<0.0005) in Group [J Patients compared 10 Gr'Ollr A P~ticnls. Significnnt increase in Serum 

Estradiol levels was observed in Group B patients co mpared 10 Gro up " patients (t(1401= 1. 84; 

P<O.05). 

43 



CONCEIVr.D PATIENTS: UISTnll1lJflON INTO C LASSES 

The conceived palCIll3 t)fGroup t\ ilnJ B were 'Urlhl!f subdivided into dLSSCS a. b. C ond d. 

The AnlhropomclrK: and Hochcmical p~lrameters \\ere stud ied in these 1);lt K:n ts helOt\! and 

ancr three munths (remmelll with glucop hage (GrollI' A) as given in Figure I and belCne and 

after six months trcu tment with glucophub'C'- (Gro up 8) as g iven in Figure 2. 

GROUPA 

1. Anthropometric parumcfcrs 

Anthropometr ic p.mllllctcrs of pat ie nts treated for three months with Glucopha ge in 

class, b, C lind dis givc:n in Tab le 8. 

Class II : No pUlenl in this group as 00 conceplb n look place in th is gro up aftcr three 

Il'XHlths glucophagc thempy. 

Class b; Palie nts cOl'K!c ivcd on combinatiJn treatment of gllicopll:lb'C a lx! clomiplx: ne citra te 

50 mg a ncr inilia 13 monlhs glucophagc thempy. 

Mean Wuist hip r.ltKl. S llb scap ll ~tr is skin !O ld th ickness i\nd OMI showed no s ignificant 

difference (1):>0.05) in pre illlll post lreatncnt wi th glucoph:.i gc. 

C1as~ c : P;l1 icllts co nee ived on combill3t ion treatment 0 f glueophngc nnd c lomipl lCnc. 

citrate 100 mg utter initill13 mo nths gJ lIcopha gc therap y. 

MeHIl Wuist to hip rat io, Subscapuluris skin Ib [d thick ness !lnd 8MI showed no significa nl 

diflc rencc (P>O.05) between be fore nnd aner treatment with glucoplm gc. 

CI:tss d : Pul k!nts conce ived on comb inat ion treatrnc nt 0 f glucopl",gc nnd c lomiphene cilrate 

100 mg nnd HMG liner initinl 3 months gillcophage therapy. 

Mean Waisl to hip mlio. Subscapular is skin ibid th ickness and BMI showed no signil1cant 

difference (11) 0.05) In pre and post trea tment with glucopha!.'C. 
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Table 8. Anthropometric parameters in conce ived polycystic patients of classes a, b, c and d before start of Glucophage therapy 

(pretreatment) and after giving Glucophage (Post treatment) for three months in Group A. 

GROUP A class b 

ANTHROPOMETRIC Pre 
PARAMETERS treatment 

(baseline) 
Waist to hip ratio (em) 0.90+ 0.02 

subscaapular is sk in fa Id 53.2+ 1.09 
th ick nes s( mm) 

8MI (Kg/m2 ) 31.3+ 0.89 

Values are g iven as Mean± SEM 
*P<0.05 
**P<O.O I 
*** P<O.OOI 
Class a: no patients 

n= 11 

Post 
Treatment 

(after 3 months) 
0.84+ 0.02 

52.1 + 0.99 

29.7+ 0.93 

class c n= 22 class d n=23 

Pre Post Pre Post 
treatment Treatment treatment treatment 
(basel ine) (after 3 months) (baseline) (after 3 months) 
0.85+ 0.02 0.83+ 0.02 0.87+ 0.02 0.79+0.01 ** 

52.7+ 0.72 51.4+ 0.67 53.3+ 0.66 33.7+0.72 

33.8+ 1.3 33.6+1.2 35.3± 0.90 33.7+0.93 
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GROUP A 

2. Biochemical p:uamc(crs 

l3 0c llC tnicn l p(lran1ctcrs u i"P!l1 ienls treated for three mont hs wilh G lucophagc i.1 c lass b, C 

and d is given ill Tub Ie 9. 

dlls s ;1 

There is nopnl c lII ill lhis cluss. 

class h 

Mean Fnsling Blood Glucose showed highly significa lll decrease (P<O.OO I) lind Se rum FS II 

sho wed s ignificu ill r isc (P<O.05) in leve ls alter trcatnr nt with g lucophagc. A II o ther pammeters 

showed no significa nt difrerence ill bcl~ ufler treatment wilh glucophagc lor Ihl\.'C mOnths. 

class c 

Menn Fasting Blood G lucose s howed highly significant decrea se (P<O.OO I) in ~\'els a nd s),slo lic 

blood pressure showed s ignific'lnt decrease (P<O.OS) aller treatment with glucophagc Ii)r three 

months. All other p3mlllctcl~ !tho\\cd no signilicanl d iOcrcncc (P>Q,05) n ncr trealment with 

glucopha b'C for three mOl1t hs. 

dass tJ 

Mean Fasting Blood Glucose showed highly s ignifica nt (1)<0.00 I ) decrease in icvel, however 

SYSIO lie u nel Oinsto lie 131nod Pressure sho wed s igni fie:11lI dccrcnsc in Icvc I (P<O.05) II I1cr trt:!I tlll t! l1t 

with glucophagc for tl11'C'C months. No significant d ifTerence (P>O.05) was observed in u II uthe r 

paranlelers line r trelltmcnt with glucopha g,c for lhree l1'Iol1 1hs. 
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Table 9. Biochemical parameters in conceived polycystic patients of class a, b, c and d before start of Glucophage therapy 

(pret reatment) and after giving Glucophage (Post treatment) for three mont hs in Group A. 

GROUP A class b 

BIOCHEMlCAL Pre 
PARAMETE RS treatment 

(base line) 

Blood G lucose (mg/dl) 117.1+1.41 

Ins ulin ( fll U/ml) 30.8 + 1.51 
G lucose Insulin ratio 3.84+ 0.03 

QUIC KI 0.27+0.006 

Leptin (ng/ml) 20.8± 0.56 

B.P Systo lic (mmHg) 130+ 2.13 

B. P Diasto lic (mmHg) 81.3 6+ 1.1 

Cho lestro I (mg/dl) 156.6+ 9.6 

FSH (mIU/ml) 9.87 + 3.3 

LH (mI U/ml) 10.9 + 1.24 

Est radiol (pg/ml) 152+4.98 

Progestrone (nglml) 0.91 + 0.02 

Pro lactin (ng/ml) 12.48+ 10.02 

Testostero ne (ng/ml) 2.46+ 0.75 

class a- there is no patient in this class. 

Va lues are give n as Mean± SEM 
*P<0.05 
**P<O.O I 
***P<O.OO I 

n= 11 c lass c 

Post Pre 
Treatment treatment 

(after 3 months) (base line) 

105.3+2.57*** 123 .2 + 1.7 

29.4+ 1.29 32.0+ 1.23 
3.96+ 0.12 3.84+ 0.03 

0.28+0 .003 0.278+0.006 

19.9± 0.77 17.7+1. 11 

126.6 + 2.0 136.1+ 1.7 

79.09+ 1.13 86. 1 + 1.4 

144.4+ 6.9 174.2+ 5.6 

11.4+ 2.2 * 11.5 +0 .6 

10.3 + 1.42 13 .7 + 0.4 

146.9+3.5 150.4+9 .1 

0.90 +0.024 0.83 + 0.05 

12.46+ 7. 15 10.9+ 0.6 

2.15+0.61 2.03+ 0.11 

n= 22 class d n=23 

Post Pre Post 
Treatment treatment treatment 

(after 3 months) (baseline) (afte r 3 months) 

11 3.3 + 1.57*** 126.6 ± 1.49 114+1.58 *** 

31.0+ 1.03 29.9+1.05 29.7+ 1.0 
3.96+ 0.12 4.23+ 0.09 4.12+ 0.08 

0.28±0.003 0.30±0.008 0.29+0.007 

17.6± 0.88 16.4+1.07 16.5+ 0.84 

131.3 + 1.4 * 136.7+ 1.8 133.4 + 1.5 

81.9+ 1.13 * 86.8+1.4 83.3+1.29 

166.3+ 3.9 179.7+4.89 162.7±3 .63 

10.5+ 0.6 11.03+0.66 10.8+0.64 

11.1 +0.5 12.8+ 0.46 12.03+0.42 

164.7+9.4 141.3+10.2 146.2 +4.8 

0.84 +0.05 0.77+0.05 0.85+0.05 

11. 1+0.6 12.03±0.47 12. 1+0.50 

2.26+ 0.14 2.03+0.14 2.1+0.14 
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Gro up B 

J) Anthro pometric PUrolll1CtCI"S 

A nthropometric pam meters 0 rplll £ 111S treated for six. mo nlhs with G lucophngc in C ~ISS a,b,c lind 

d is given 111 rub k! 10. 

elliSS II 

Nineteen PlllicJlIS co nceived , Mean Wa is t 10 h~} ratio showed s ignifican t dccrcllsc (1'<0.001) "ncr 
treatment wit h glucoflhugc . Subscapu laris skin rold Ihickr'H!ss and OM] showed no significHnt 

difference (P>O.05) II ncr IrelHmelll w ith g luco phagc. 

class b 

Mean Wn is t 10 h.) miD (1'=0.0087) and Subscapularis skin fO ld thickness (1)'''''0.0425) showed 

significant decrease in le"els ancr Ireat menl with glucop ha blC. BM I (P=0.43J5) showed non 

significa nt dillcrcncc nRer lre.ll mc ni with g lucoph:lge. 

class c 

Mean Wn isl to hq) mlc decreased high ly s iglliflCn nlly (1)<0.00 I) however. Subscnpubris sk in rok! 

thickness and BM I showed significant det:lease (J><O 05) in levels tlficr lrellllncni w;lh gJucophage 

class II 

MClin Waist 10 h~) I1It O 11 nd Subscap ularis skin lo ki th ickness showed signiricant decrease In 

levels. 8M I showed n O ll s igll ificnnt d ifTen:: ncc II ficr treatme nt 
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Ta ble 10. Anthropometric parameters in conceived polycystic patients of class a, b. c and d before start of Glucophage therapy 

(pretreatment) and after giving Glucophage (Post treatment) for six months in Group B 

GROUP B c lass a 11= 19 

Pre Post 
ANTHROPOMETRlC treatment treatment 

PARAMETERS (base line) (after 6 mon ths) 
Waistto hip ratio 0.90± 0.02 0.82± 0.01*** 

(em) 

subseaapularis skin 53.2± 0.44 5186± 0.43 
fold thiekness(mm) 

BM! (Kg/m2) 33 .9±.0.70 32.9± 0.66 
- -

Values are given as Mean ± SEM 
*P<O.05 
**P<O.O I 
** *P<O.OOI 

class b 

Pre 
lreatmen t 
(base lin e) 

0.86± 00 I 

527± 0.73 

32 6± 1. I 7 

11= II class c 11= 27 c lass d 11=24 

Post Pre Post Pre Post 
treatment trea tme n t treatmen t treatment treatment 

(after 6 months) (baseline) (after 6months) (baseline) (after 6 months) 
0.77± 0.0* * * p.89± 0.01 0.77± 0.02* * 0.87±0.02 o 71±0.02** , 

50.9± 0.47* 53 .9± 0.77 51.27±0.60** 50 .8± 0.80 47.8±0.80 

3 1.5±0.92 356± 0.96 33.0±090* 303± 0.99 28.0±0.90 
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GROUPO 

2) Biochemical parameters 

Biochemica l parameters 0 r p:uic nls treated for s ix months w ith G lucophagc in class a, b, c and d 

is given in Tobie II. 

cI:1SS it 

Meau fU :;lill l?, IJ Io0d G lucose. 11I5Ulill , Systo lic Blood Prcssll rc, D~l sto li c. Blood Press ure. Seruill 

LH and Tes tostero ne s howed highly significH nt dec rease (1"<0.001 ) in levels nfie r Ireatment \vith 

glucophogc . Serum Leplin lind C ho lcstcro l levels also showed sigtliricalll dcc re:lsc (P<O.05). 

SCnlnl Estradiol levels increased highly sign ificantly (1)<0.001) nller trcatn"C nt wilh g lucop ha b'C . 

Howeve r, Gl ucose Insulin 0110; QUICK I; Serum FSH. PmgcslclUnc nix! Prolactin levels showed 

no s ign ificunt d HTcl'CllCC (1)>0.05) nftcr trea tment with gl ucor hn gc . 

class b 

Mean Fasliug 13lood Glucose. Ins ulin. Sys to lic Blood Press ure, D,\stol ic Blood Press ure. Serulll 

LH ard Testos tero u" levels S llO\~d highly signilicant decrease (1'<0.00 1) aller Ire'H rnen t with 

g lucop hagc ror ,I period or s ix mo nths. Serum Eslrudio llcvc ls increased highly s igniricll ntly aller 

treatment wilh glul,;ophage. (1'<0.00 1). Fas ting Leplin lind C holestero l leve ls shcmcd Sig.ll il'icnlll 

decreasc(I><O.05). lIowever, G llk.:O :;C Ills ulin ralKl, QUICKI. F nsting l..eptin , Serum FSII. 

Progestero ne ancl Pro lnctin levels showed no significa nt dillcrc nce (P>O.05) aller lI'entrnent with 

g lucoplm gc. 

class c 

Mean filstin g 13 100£1 G lucose. Sys to lic 13I00d Press ure, D~1 sto l ic Blood Press ure . Serum LH and 

Testoste ro ne Icve ls showed highly significa nt decrease (P<O.OOI ) arKI Cholestero l showed 

s ignil'icn nt decrcase (P<O.05) in leve l n Iler trentmenl with g lucoplrlge lOr II period o r s ix mont hs. 

Serum Estradiol leve ls increllscd highly significantly (P<O.OOI), however G lucose Inslrlin mtio 

increased s igni l1ca ntly (1'<0.05) aller trca ttre nl with gltlcophagc. Serum Insu lin, QU ICKI. l..eplin. 

FSI-I, Progcstcrone ,lTd I'ro b ctin Ie\'els showed no significant dirferencc (1»0.05) tiller II-eutmcnt 

w~ h glucoph.1gC. 

class d 

Mean rus ting I3Iood G lucose. Insu lin, Sys to lic Blood Press ure, Diasto lic Bbod l'ressurc. Serum 

LH arKI Teslos le ro ne levels s howed high ly s ignificant decrease (P<O.OOl ) aner trcatmen t with 

g lucophll b'C lor a period of s ix months. Serum Es trudiol levels increased highly s ign ilicnntly 
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Table 11. Biochemical parameters in conceived polycystic pat ients of class a, b. c and d before start of Glucophage therapy 

(pretreat ment) and after giving Glucophage (Post treatment) for six months in Group B 

GROUP B class a 

Pre 
BIO C HEMICAL treatmen t 
PARAM ETERS (baseline) 

Blood Glucos e (mg/dl) 118±1.03 

Insu lin ( ~I U/ml) 31.3 ± 1.37 
Glucose Insulin ratio 3.86+ 0.07 

QUICKI O. 28±0. 006 

Lepti n (ng/ ml) 17 .0 ± 1.25 

B.P Sys tolic (mmHg) 135.1±1.14 

B.P Diastolic (mmHg) 854±0.88 

Cholestrol (mg/dl) 173.0±3.6 

FSH (m IV/ml ) 11.0 ± 0.3 9 

LH (m IU/ml ) 12.8± 0.30 

Es tradi 01 ( pg/ ml) 147±5 .83 

Proges trone (ng/ ml) 0.83± 0.03 

Prolacti n (ng/ ml) 11.7±0.36 

Tes tos tero ne (ng/ml) 2. I 1±0.09 
Values are given as Mean ± SEM 
*P<O.05 
**P<O.OI 
***P<O.OOI 

n= 19 class b 

Post Pre 
treallnent treatment 

(after 6 month s ) (baseline) 

988± 1. 67 ** * 123.5± 1.2 

24.6± I. I 6 * * * 30.7±1.1 
4.01 +0. 09 4.02+ 0.09 

0.29±0.007 0.28±0.005 

136±091 * 17.3 ± 1.0 

131.3±0.97 *** 135.S± 1.07 

81 .9± 0. 81 *** 852± 1.337 

1605± 2.7 ** Inl±5.5 

10 .8+ 0. 37 IIO± 055 

I 1.9±0 26 *** 126± 0.29 

153 6±5 .6 134.6±84 

0. 87±0.03 084± 0.05 

118±0.35 122±0.4 

1.45±0.05 ** 2.2+0.12 

n= 11 classc n= 27 class d n=24 

Post Pre Post Pre Post 
treatment treatment treatment treatment treatment 

(after 6 months) (base lin e) (after 6month s ) (base lin e) (after 6 months ) 

105.7± 1.7 *** 1173± 1.13 1058±1.79 *** 126.6 ± 1.49 114± 1.58 * * * 

25.1± 1. 6 * ** 30.2 ±1.36 27 .7±1.34 29.9±1.05 29.7± 1.0 

4.2+ 0.09 3.87+ 0.09 4.01+ 0.08 * 4.23 + 0.09 4. 12+ 0.08 

0. 29± 0. 006 o 28±0.006 0.29±0.002 0.30±0.008 o 29±0.007 

15 .0± 0.82 18.2± 1.0 17.2±1.0 164±1.07 16.5± 0.84 

11 6.7±142*** 137. 1±1.64 118.7±1.54 *** 1367± 1.8 133.4 ± 1.5 

7.7 ± 1.04 *** 84.0±17 77.3 ±1.43 *** 86.8±1.4 83 .3± 1.29 

15 4. 4±3.1 8 ** 179.6±5.5 161.8±4.2 ** 1797±4.89 162.7±3.63 

11.2± 049 10 .5 ±0.65 10 .9±0 55 11 .03±066 10 .8±0.64 

6.9 ±0 40 *** 129±0.46 6.7±0.3 8 *** 128± 0.46 12 .03±042 

17 1.7±6 .3 *** 1387±12 181.8±5.8 *** 141.3±10.2 146.2 ±4.8 

o 83 ±0.05 o 86±0 05 082 ±004 0.77±005 0.85±0.05 

12.2± 0.4 11.7±0 73 II . I± 0.69 1203±047 12.1±0.50 

0. 53+0. 04 ** 2.18+0. 15 0.62+ 0.05 *** 203 +0.14 2.1 +0.1 4 
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(P<O.OOI) after treatlllent wilh glucophtlt:,'C for six tllo l1lh~. Othcr rmral1lC lcN sl'l(\wcd non 

significant diflerence (Jl>O.05) aOcr treatment with glucop hagc. 

COlUlllu;son of AnthmplIllIctJic llnd Binchcmical )lammc tcl's uf thre e 1III1I1Ih ... trelltment 

(Cmup A) "ith six months In.' :ltmcflt (Gm ull U) ill differcnt c.I:ISSCS is gh'cn ill Tnblc 10 

aUlI II. 

Gmup A vs . Gm ullll 

class b 

The number o r patients concc ivc..-d it! group A was eleven and number or patients concc ived in 

Group 13 was twe nty sevc n. After Ircl.llillent with gJucophlige in Groll» /I, for three months and six 

1110Tllhs in Group B. mean anthropo metric and boc hclllicn l pnrarnelt' rs were co mpured. Pat ie nts in 

Group Buller trcntlllcnt with glut:op ha ge showed high l)' s ignifical1l diffcl'e ll t:c in SO lllC variables 

compared to Group A. A highly s ign ifjc~1Il 1 decrease was (-c unei in levels of Waist to Hip rot o 

(l(J6)=1.7S:P=<O.05): S)'Sto lic I3bod Pressure (~161=2.89: P=<O.OOS): crll11l Ll i le vels 

(~lb)= 1.86:1)=<O.05) and Seru lIl Teslosterone leve ls (I(J6)=2,49:P=<O.Ol). l' ligh l), s ignificill1\ 

inert:nsc in serulll ESlradio l k:-vcls waS observed in Group B paticllt s compllrc:d 10 Group A pnticnl5 

(I UCI)=2 53; 1).:=<0 01). 

class c 

The number o r pal ie ili s conce ived in gro up A WllS twe nly two and number of palicllIs co nce ived ill 

Gro up 8 WitS sixteell. Patient s in Grollp B allcr Ireatme nt wilh g lucophagc showed highly 

s ignifica nt d il1erence in so me variables co mpared 10 GroUI) A. A highly s ignificant decrease wns 

ro und in leve ls of Fasting Blood Glucose tl(361=2.2J;P=<0.02); )'Sio lic Bbod Prcssw-e 

tl()61=4.28:P=<O.OOOS); Diasto lic Blood Press ure ('-l.J6)= 1.79 ;~<O.05); SerUIll LH levels 

(I(J6)=S;P=<0.0005) Olle! Serum Testosterone levels (I(J6t=8.J I ;P;:<0.0005). 

class d 

The number o f pal iClllS co nceived in group A was twe nt y threc and number of patients conceived 

in Gro lTP B was IWe Tl ty fo ur. Pa ticnts in Group B tllier IrcnlTnc nl wil h glucoplliTgc showed highly 

sign ifica nt dilTere nce ill SO Il'C vlIriablcs compared to Group A. A highly significlT nl decreose was 

lo ulld in levels o f Waist to I-l ip m lo (t\45)=3;P=<O.002); Std)sc apu~lI' is Skill FokJ th icklless 

(~ .. s)=2.44;P=<O.O I); I3MI (~ .. S)=2.66;1>=<O.005); SYSIO lie I3 bod Pressure (t{.f5)=S .16:1>=<0.OOOS); 
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Diastolic Buod PrcsslII-c (~Jw"'3.-l5.r"'<O.ooOS): Seruill Lli I CVl.!b (1( .. ~\::..1 . 5J: P=<O , 0005) ;ltd 

Senllll Testosterone leve ls (I(HJ~8.44 ;1)::<O.OOOS). 

Chapter 3.3 

Concept ions in Group A ami n 

The 1011.1 1 number of pilIicnls in Gro up A and B were 1 5~1 and 134 respec ti ve ly as given ttl 

To.b le 12 II. The 10lnl number l l J" pat c nls conceived in Group A was 56 (36.36%) al"Klthose who 

did no t conceive were 98(63.6%), In Gro up B the toln l number o f patients conce ived was 

86{64 . I 8%) nnd those who d id nOt conce ive \vere 48{35.82%). The ovem II co ncept io n in Gro up A 

(30.36%) are highly sign ifica ntly lo w (p=O.0041) compared to those ill Gro up Il 

III ellISS :l o f Gro up A there \\OS no conccplio ll QLlt of I S4 patients lIncr three months of 

Lrentmcnt with glueophugc but ill Group B 19 patie nts o ut of 134 pntients (22 .09%) conce ived with 

glucophngc IIIle r s ix 1110nths of tl'callncnl (lab Ie 12 b), Grot~) A and Group B paticnts were given 

treatment with" cO lllbina t ioll orG lucoph.1gt' and Cb miphcnc cilr:.IIC 50 illS in class b :as n res ult of 

""heh II pnllcl lt s o ut of 154 POtk!1I1S (7. 14%) rrom Group A and 27 pl.IllCnlS OUI 01 115 pnlients 

(23.4%) rrQIIl Group B conceivcd. I II C fa llS c the re lTla ililUg pal iellL'i .... ere lreu led w ilh G lucophage 

and Cbtniphene cilmlc 100 mg combinnlioll resulting in c nccption o r 22 paticnL<; () UI o r 143 

patK: llts (1 5.38%) in Gro Lip A und 16 pl.llienls O llt or 88 paLients (18.1%) in Group 13, Lastly in 

class d treatmcnt of Glucopll<lgc, C lomiphenc cilrntc 100 IIIg and HUIl'l.11I Mcnopllllsni 

GOll<ldolrophins C o ll'lbimuion was given to patents who h~ld no l yel conce ived with previous 

treatmcnt. In Group A 23 pnticnlS o ut 0 1'121 patients (1 9.0%) und in group B 24 pnlient5 out 0 1"72 

patents (33.3%) conce ived with th is treatme nt. 

Outcome of jll"CgllllIICY in Gro lll' A 

The o utcomc o rprcgnancy in the Kmll or live bi"ths among plll ic nis who cOllCc ivcd nner initia l 

treutment orthesc paticnL<; wit h Glucophagc ror threc month!,; nnel l1tc.r 0 11 trea tment wil h ovuhl on 

ind uction medicines is given in Tllbk:! 13 . Gro up A was d ivided into group J and gro up II .Patients 

in gro up 1 continued with Glucophngc treat ment Ihrougho ut Ihe ir pregnancy period (Iheir number 

wus J I). Pnticllts ill grollP II d Kl not give consent to continue with glucophngc treutn'K: nl lIlII·ing 

prcgmll'K:y (thc ir number WIIS 25). Conccpt DIl mte in group I and group II did not show ully 
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Table 12a: The total number and pel"centage of patients in Group A (patients who took 
glucophage for three months initially) and Group B (patients who took glucophage for six 
months initially) and later were given ovulation induction medicine as a result of which 
they conceived or did not conceive. 

Group A Group B 

Total 154 134 

Conceived n 56 86 

% (36.36) (64.18)*** 

Not conce ived n 98 48 

% (63.6) (35,82)*** 
Conce ived and N ot-conce ived patients of G roup A vs Group B P<O.OOI *** 

Ta ble 12b: The numbe r and percentage of conceived patients in diffe rent classes of Group 
A (who were given glucophage for three months) and Group B (who were given 
glucophage for six months) and were given further combination treatment of Glucophage 
and Ovulation Induction Medicines. 

Conceived Patients 

Classes ~ Q £ g 

Group A 
n 0 II 22 23 

% (0) (7.14) (15.38) (19.0) 
Group B 
n 19 27 16 24 

% (14.17) (23.4 ) ( 18.1 ) (33.3) 

(n) = number of patie nts 
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significant diOcrcnce. Live binllS in group I we re 100% as compured 10 ~1.3% ;n group II. 

Significant ly highcr s ingle brths rate was tOuflCl in grol~) I than in group II (1'<0.05). TI~re was 

no s ign iliclllll dillcrcncc in multip lc births in group I nnd II. There wns not a s ingle case of 

abort 0 11 lind s till bil1 hs in group I, but 20 % abonions unci 8.6 % stillbirths were observed ill 

group IJ plltents. Aool1iollS were significantly higher in gro up JI (1'<0.05) but sti llbilihs were nol 

s igni Jico nl ly highe r (P>0.05) in gro up II. Post natul dea lhs (P<O.OS) IItid preil.mll deli vel'y rnle 

wns s ig niricant ly higllcr III Group 11 (1'<0.05). There was no s ignificant di flenmcr.:. ill threntened 

abOlto lls nnci post Icrlll de livcry ill Group I and II. 

Outcome ort"' rcgU:lllc)' in GnuIJ} n 

The ou tco me or pregnanc), in the form o f live births amo ng patients who conce ived ofter initia l 

treatment of thesc patients with G lucophage fo r si.." months and hter on trea tment with ovulal o n 

induetDn Illcd c ine is given in T.tbb 14 . Group B wns divided into group I llIxl group II .J'al icniS 

in gro up 1 co nt inued with G lucophugt! treatment througho ut their pregl\illl:y period (their number 

was 34) PatienLS ill group 11 diJ nOI gh'c consent to continue with glucophagc Ircutmcnt during 

pregnancy (their number was 52). COllccp tDIl nile did nol shcm s ignilicullt d irTerence in group I 

und II. Live binh mtc was s ignilic:lIll ly higher in group I 1h.111 group 11 (I 0.044). S ignificantly 

higher s ingle hir'lhs were round ill group 1 than in group 1/ (p=0.027), There was no s ignifICant 

difference ill mliltip ~ hirths 111 group J unci II. There WIIS nOI u single clise of abortion and 

still bi rths in gro up J, blLt 19.2 % abort io ns li nd 9.62% siil lbil1hs wcre observed in gro up J J patients. 

Ab0l1 ions and s till biL't hs were s ignificuntly higher in group JJ (P=0.007 lind 0.062). Threatened 

abolio/IS were s ignif'ieanlly highe r in group 11 , 11.5% (P=0.043) wh ile no ne urlhe cllse occurred 

in gro up I. Prc tcflll delivery (P=0. 104) and post term delivery (p=O. IOH) when compared in gro up 

I and II showed no s ignifica nt results. 

COl1lllo'l lison of o ulco mc or l.r1!grmllcy in Gro up A a nd 8 

When compar60n was n"ldc of o utcome of pregnancy in Group A and B no s ignilicn nt d ifference 

was round in a ll the parameters . 
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Table 13: Parameters representing outcome of pregnancy in patients conceived after 
giving initial Glucophage the rapy for three months (Group A) and six months (Group B) 
and fUl1her treatment with Glucophage and Ovulation I nduction Medicines (Clomiphene 
Citrate and H uman Menopausal Gonadotrophin) in Group I patients who continued 
glucophage during their pregnancy duration and in Group II who did not continue 
glucophage during their pregnancy duration. 

Parameters 

Conceptions 

conception rate 

Total births 

Live births 

Live birth rate 

Single bi rth 

Single bi rth rate 

Multiple births 

Multiple birth rate 

Abortions 

Abortion rate 

Still births. n (%) 

Post natal deaths. n (%) 

Threatened abortions. n (%) 

Preterm delivery. n (%) 

Post term delivery . n (%) 

n= number of patients 
(%) = percentage of patients 
*P<O.05 
**P<O.Ol 
***P<O.OOI 

Group A 

Group I group II 

31 25 

55.35 44.64 

33 23 

33 21 

100 91.3 

29 15 

87.87 65.2 * 

2 3 

6.45 13.04 

- 5 

- 20 

- 2 (8.6) 

- 4(17.3) 

3(9.67) 6(24) 

1 (3.22) 6(24) * 

1 (3.22) -

Group B 

group I group II 

34 52 

39.50 60.40 

35 45 

35 40 

100 88.8 * 

33 34 

94.2 75.5 * 

1 3 

2.85 6.6 

- 10 

- 19.24 

- 5 (9.62) 

1 (2.85) 4(8.8) 

- 6(11 .53) 

1 (2.85) 6(13.3) 

2 (5.71) -
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CHAI'TER-4 

DISCUSSION 

Polycystic Qvnrian inrertile patie nts were shJ(fiecl before treatment find aner !rCalrncn! wit h 

G lucophagc (Mellormin hyd roc hloride) tor three mo nths and s ix monl hs. Later on these putie nts 

wcre lrented with ovulation inductio n med icines {Clomiphene c itrate nnd HlIm:lIl Menopausal 

Gonadotrophins).Thc c fleets or lrcn lJncnt with glucophu gc wcre nlso looked al outco me of 

pregnancy and Anlilropol1 lctric und Bioc hemica l parnrnctcrs. 

AG E 

Treatment with glucophagc rcsu hcd in conceptions ofco mpamtivcly you nger women (27.09:!:.I .O 

ycaT5) than olde r women (29.04.!:Q.66 yea~). Younger palienls allcr s ix months {rca lnrnl with 

g lucophage co nceived even w it ho ul laking ovulat ion indllclioll medicines. Imani cl 11 1 (1999) 

observed Ilm lihose who conce ived ,vere younger (27±4 )'til rs) c0 l11pared w ith cbl1lip lICnc oitrate 

r..1i lure or those who did nO I conce ive (29±4 years), This study rcveak:d thut predictive IlOwer or 

ai:,'C '>vas highest. FnlUi ct al (1997) showed no effect ofnge on ovulmio n or the treatment cyc~s. 

There was no dillcrcnce or IIge in the subjects who cooceived lifter ovuDtion induction with 

cbnuphc nc citrate and IllOs(" ,, 110 eoncci'-"!d spontaneously, I :l y ~r anl..l Hrnudc (1994) sllllcd that 

if the Ibnnlc partner is yo ung (<30 years) the rcspo l1se to clomiphene c ilrulc is good. In this 

stud y pea pnl ients o f yo unger :I ge (24.2±0.33 years) who WC I'C givc n s ix mo nths treatment with 

glu cophage, resu lted ill conceptio ns. but o lder pa tients (29.5±0.54 yea rs) aftcr three 11101llhs lind 

(29.3±O.6t1 years) a ncr s i.x mo nths treatment wil h glucolJhagc needed ov uklt un induc lcn with 

increas ing dose o f cbmiphcnc citmtc ror concept ion. Similarly muc h o lder paticllIs (JO.2±0.6J 

ye.'lrs) lifter three 11'011Ihs and (29.7±0.J8 years) aller six months lrcatment with glucophage also 

needed induction with human menopausa l boonndotrophins. RaJique (2004. 

unpublishcd).concluded thai okler p.il ients req uired higher dose of clomiphene citrale ic 100 mg 

compared to yo ung patie nls who conceived w ith 50 mg cb mip l)clle cirate , 

I'RlMAI~Y AND SECONDARY lN FEllTlLlTY 

This studydatn comprised higher pcrccntab'C (60.4%) orprimary in fer tile pate nts compared to 

secondary jnrelt ile patients (J9.5%),W lIO (200 1) aro reported 60·g0% polycYSlc patients were 

ofpril1l ury infert il ity in most o f the countrie s. 
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Mahesh\\ari el ul (2008) ulso obscncd that polycystic prinmry iufcnilc p.\liellts were ill a higher 

perccnlnge (5 1.4%) co mplIIl.'d 10 st.-condn ry infertile pat icnts. 

In pr ima ry inlcltilc pat[Cllts of Ih is s tudy prolonged treatment with glucop h.1gc(6 mo nths) 

res ulted il1 conceptio ns but notw it h short lerm Ireatlllent{3 mo nths),Howevel' glucoplmge in 

combinatioll with clo ll1ipilc lle c itra te. (50 IIIg and 100 IIIg dose) 11 11(] l iMO illjc\,; tcd in 3 mouths 

group slIccessfully co nce ived. Thosc who we re tren led with thesc cO lllb imll io lis for six mo nths 

showed s igni ficu ntly higher concept io ns than in three mo nths trc:l tmc nl pnrt ic ulurly whe n HMO 

was added to g l ucop h:q~e und cbmiphcllc c ilrnte. 

A s il11i lur p~ t llre wus seen wilh secondary in fert ile· pa te nts bUI high ly s ignifican t conceptio ns 

we re observed when tilcS{' patients wcre trea ted with glucophage in cOlllbina l ion with c lomphene 

(50 mgdose) in sLx months Lreatment gro up, This study suggested that both primary infcrlilc and 

secondary infertile patients wo uld conceive in significant!) higher number iftrcatmcnt be given 

for a bnger period with combinalQn of !ned icines (gluc:ophage+cbmiphcl1c:t I IMG), 

ANTlUlOI'OM ETII Ie I'A IIAM ETEIlS 

Anthropomclf£ pam meters of in limilc PCDS snidied by various sc ientists 3ud this st uciy nrt! 

given in tabb 14, 

In this sllKly plllients co nce ived wit h gltlcophagc fo r three mo nths 11'(."IIIIIII: nt showed no 

s ignifica nt change in 8M I, but s ignificant decrease in 11M I was see n in those who were treated 

fo r s ix months. Diatna llti-K und:1I'IIkis (1999) repo rted obesity in I'COS pmie nts treated with 

gilicollhage for three lIIonlhs [l mJ !ii.x months. Ng ct al (200 1) ill C hinese peas pat ie nts and 

Gennare ll i et III (2000) in 1l lI li:m pcas pat ie nts showed low vnlues fo r 13 M!. r le l11 ing el a l 

(2002)s IlOwed s igni ricn nl decrease in 8M I in U,K. peas patie nts who were trea ted with 

nlClfOflllin lOr 14 weeks, !'asqua li et al (2000) in Ita lia n peas palienls trented with melfOnn in 

for six IllOlllhs showed s ignifiellnl decrease in BM I. Similar resu lts with metformin lreatmelll 

were also rcported by lIarbornc ctal (2005). Statislic:l lly nOI significant decrease ill 13M I was 

seen by Za far (2006) with glucop lmt.'CImctFormin trealmenl and by Palombll el al(2007) in pcas 
pal ie nls trented wilh mctformin or Slucophage, 

SignifICant reduction in waisl-hip mtio in conceived pcas wo men wus observed ill th is 

study after three li nd s ix 11I0nl hs treatment wilh glucoplmge, 
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Table 14 : DIffere nt studies in wh ic h G lucophage was used in peGS pat ie nts. 

STIJDY Locationl Dose of MEA N AGE TYPE OF DURATION 0 F Anthro pome tri c param ete rs Biochemical parameters En docline pa rame ters 
YEA R gl u co pit age (Y I~) PATI ENlSl lRfATMENT 

numbe r 

PRESENT Pakls;an ISOO mg/day GP A INFERTLLE GP A- three GP A GP B GP A _0' B GP A GP B 
STUDY 12008 268:±04S PCOS'142 months Wais;Jlip ratio =cm Glucose fas;ing =mg/dl LH=u1u/mI 
GP A=W-io took GP B Gp B= six 0.87:±O.01 B 0.87:±OOI B 1234±1.0 B 1207± 1. 7B 12 8:±O30 B 12.6:t020B 
glucophage for 277:±O32 months 0.82:±OO I P o 75± 001 I' 1120±11 I' 104 .6±O.8 I' I I. 9:±O 26 I' 73±O22 I' 
three months Subscapularis skin fold thickness Insulin=ulwln I Estradio l pg/ml 
Gp B="110 lOok =mm 309±O71 B 3 I .0 :±O .6B 147 0±58 B 141.0:±49B 
gJucophage for six 5332:±O.44 B 528± 0 42 B 284:±O53 I' 268±O69 I' 1536±56 I' 1704±3SP 
months 51.86:±O43 I' SO.S:±04S I' Lept in=ng/m I Tes.os.erone nghnl 
conceived pat ients BM I=Kghn2 178:±06S B 175±05B 2.II :±009 B 2.07:tO. 07 B 

339:±O70 B 33 1:±O59 B 165:±O48 P 15.8±048P 1 4S:±O.OS I' 0.70:±006P 
329:±O.66 I' 312±053 I' 

Palomba et al Ita ly 1700 mg/day 243±3 1 INFERTILE 24 months Wals; hlp ratlO=an Fas.mg glucose (mg/dl) LH-m iU/ml 
12007 PCOS'14 0.69:±O.1 B 84 .7 ±90B 16 .1 ± 44B 

BM I=Kg/m Fas; ing olsulin (uUAnI) E2 (pg/ml) 
2224±27 B 14 .6 ± 53B 408 ±48B 
No significalll p No sign ificant p - T (ng/ml) 

0.7 ± 05B 
15 05P -

Eisenhard et al Germany 1500 mg/day 270 PCOS'22 3 MONTHS BM I 28 .9 (23 .3-34 .1) B Fast Olg gl ucose (mg/dl) LH (I U/I iter) 
12fXX5 31.1 (22.9 - 34.2)1' 830 (78-90) B 7.1 (4 .7-9.9) B 

830 (72- 94) I' 83 (3.6 - 16 .0)1' 
FaslDlg ulsulin (uU/ml) T (Illnoilliter) 
20.0(14-28) B 159(114 - 231))B 
20.0 (15-26)1' 159 (1.04 -2.07)1' 

Estradio l (pm 01/1 iter) 
121.1 (995- 146.8) B 
2239 (l30 .3-3653)P 

Flem ing et al UK 1700 mg/day 286 INFERTILE 14 \\eeks BM I-kg/m2 Fast nlg glucose (nmoilliter) E2 (pmo ill it er) 
12002 PCOS'23 35.2B 188B 142B 

34.61' 2041' 2261' 
Wais.Jl ip ratio=cm Fasting ulsulin (mIUfliter) T (nmoilliter) 
0.88B 16.8B 3.1 B 
0.881' 16 41' 351' 

Lepl in (ng/m I) 
411 B 
37.31' 
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SruDY Loca tion! 
YE4H 

Jakubo\\~cz Virginia 
et al !2ool 

P asqual i a al Italy 
12000 

B- Baseline va lues 
P-Post treatme nt va lues 

Dose of MEAN AGE 
gtu co ph age (YRS) 

1500 mglday 27±1 

1700 mglday 308:!:6 7.4 

lYPEO F DURATION Anth ropome tric 
PA TI ENTS!num be r OF par,lIlI eters 

1R FA TM EN T 

PCOSl26 4 \\eeks BMI= kglm2 
318:t 03B 
318 :t 03P 
Wais Hip Ratio 
OS4± 0 IB 
0 84 :t02P 

PCOSl20 7 months BMI ( Kglm2) 
398±-7.9B 
364±74P. 
Wais HipRatio 
0 .S7 :t Om B 
OS6 ± 007P 

There is no s ign ifica nt difference between baseline and post treatme nt values where P is not g iven 

Biochemical 
parameters 

Fast ing glucose 
(mmoI/L) 
4 .9 :t0IB 
43 i02P 
Fasting insulin 
(pmollL) 
206 ±-27B 
79:t 14P 

GI uco se, fa& in g 
(mgldL) 
99 ±29B 
90± 17P 
Insulin, fa&ing 
(mUM) 
43.0 ± 304B 
2 1 6 :t312P 

The data of the Present study is of co nceived patients (n=1 42) out of total 288 po lycystic in fertile pat ients 

Endocrine 
parameters 

Te&o&erone 
(nmollL) 
339±6 35B 
133:t 16P 

LH 
(mI UhnL) 
845 ±) .44 
B 
73763.87 
P 
P (nglmL) 
0.59 ± 
023B 
3.51 6 50SP 
T (nglmL) 
0 .68 ± 
035B 
049:t025P 
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In studies b) I'n5qu.di ct ill (2000) I)CDS WOII'l!1l were given IllCllOnliltl 850 mg k)l 'm months 

durdtion \\ hk:h caused non signilic:lIlt decrease or waist: h~} mlio. No cnCcts on waisl: h~ ratl> 

was observcd by JilkuhQwics el a l (200 1) after rOllr weeks Irellll1lcnl or peDS patients wilh 

glucopl1<l gt! lind stlldy by n : ming ct III (2002) in PCOS pnlicllI:' ancr 14 wks lrellln'l:nt or 

metronnill . Palulllba ct nl (2007) who stud icd the effcct o r MctiOrlllin o r Glucopltnge in serial 

fhs hioll nt different time intcl'valllfler six months, twe lve months, then Elt e ightee n and IlgEtin UI 

twenty raul' mOlllhs and lound initial decrease but b ier no signi licnnt decrease in leve ls. 

The ,,'!Can bnse line va lue orsubscnpular is sk in ro ld Ih i:kncss ill this stud y was 

high (SO-53 1111n) wh ile Gennaro lli Ct al (2000) in Iluly in 72 wOlllcn with PCOS rOIllKI 1hal 

mean subscnpllLHis skin rold thickness was hwer (27 .2 1Il1ll). Thc high valuc indicated insulin 

resistance as s ubcutaneous trunca l abdominal rat is highly corrckltcd with insulin resistance 

(Ross ct al 1996).Subscl1pullr~ skin lold thickocss >50 111111 indil,:utes insulin I'Csistance 

Gcnn.·lI'clli el a l (2000). 

In thts study lIller three montlLS treatment with glucophage the values dL'Crea.seti s ignificantly ill 

conce ived p:llicnts whi le this ciccl'e.lSC' WllS not s ignificfllll in nol conceived patients. Aller s ix 

months trc:,lmCllt 5ubscllpular is sk in rold thickness decreased highly ~ig,ni r.c3 nlly both in 

conceiveullIK.! lIot conccived "lIIicHts wheh indicated that h nge r cluntliOIl urlrtatmel1t is highly 

effect iYe . 

Wliisl circumrerence. is predicto r ofvisccm l rhl und indicator oj' ilLSlI1in res istancc 

(Hartz ct al 19K4).Waist girth und Slib scap ll~lI·is skin loki IllCllsure two diOercll1 types o f lil ls 

viscera l and subc uta ncous truncal rut (Bouchard ct Ill. 1993) both types being indepe nde ntly 

associ.1 led with insuli1! resis llll lCC (Ross et aI.1996). 

FASTING GLUCOSE, INSULIN, GLUCOSE INSULIN RATIO (G: 1 no' ;u), QUICK] 

In this study the patients who conceived with glucophagc trcatllleOl 

tOr tlll\,,""C monl lLS and six months Ihere W"dS decrease in mean Ihs ting bbod glucose am tasting 

insulin.Tho palients who were treilled ror six months wilh glucopll:'lb'C sho\\ed signilicant 

increase in QUICK ) and glucose insulin rutio 

Jakubowicz cl nl (2001 ) nller rour weeks or trenlTl-c nt o r polycystic plllicnts ( IF26) with 

500mg G lucophllgc 3 t illlc!) da ily resulted in s ign ificil nt decrease jll serum insulin eOllcclllm I ion<; 

trom 206 ±:: 27 pmoVL to 79:t. III pmo VL (P < 0.001). J7n sting serum glucose c01Jccntratel\'; 

decreased rrom 4.9 ± 0. 1 1l1l1l0UL to 4.3 ± 0.2 IllmollL (P = 0.004). 
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Zafilr (2006) in u sl1.:ly of 22 pnl)'cyslic inlimilc women ufier .;i>. monllt'i Ircatmcnl \\illl 

Glucophagc recorded decfCllsc in fasting serum insulin fmlll 23.6 micro U/ milo 20.2 micro 

U/ml (1' =0.00). On the oiher hand Eise nhardt et aH2006) stud ied women wlh PCOS (n = 45). 

aged 2 1- 36 y r. dinerc llt pllnll1lc ters wcrec hcckcd at baseline. u ner lO ur weeks, eight \vccks and 

twe lve weeks. Tllerc was no di ncrence in the leve ls o f lil sling G luwsc mgAII li'O III H3.0 base line 

leve ls 10 8 1.5 a ner twe lve weeks. Flls ling Ins ulin levels ( lIUiml) a lso sho wed no s ignificll l1l 

diOe re nee from base line levels (20.0) to al Iwelfth weeks (20.0). S imi lnrly FlIst ing 

Glucose/Ins ulin mlio did not show any significant chungc li'O ," bnsc iinc levels (4.0) 10 after 

twe lve weeks (4.4) of trea l ll1Cnt wilh Me lform in. QUICK I s howed 110 s ignilica n\ c hange from 

base line to pOS l lrC:IIme lll va lues. 

Tang e t al (2006) in U,K in ninclY fo ur peDS palcn1S lIsed Metformin tnbk!ts 850 mg twtt 

daily from the SIMt ofdownrcgu lalio n process untilthc day ofooc)'tc collcction underwent 101 

consecutive I VFIICS I cyck's. n.crc We1'C no s ignificant el1.1ngcs in Fasling S('rull1 Gh.cosc levels 

between baseline and lit Ihe day or oocyte retrievel. Howt!\'Cr metrormin s igllif1C<1I11ly reduced 

the tasting insulin levcls lifter lo ur wecks ofml'Clkntioll (1'<0.05) 

SERUM FASTING LEPTIN 

In this siudy serulll l..cp tin Ic\<c ls decreased Significa ntly in those concched patie nls \\ho were 

treated lor s ix monlhs wi th gillcophugc. bUl there \VIIS no decrellsc in serum Icptin in patie nts 

who were trcuted ror three mo nths w ith glucop hagc. 

S imilarly Pasq ua li el [I I (2000 ) in llClly studied a group 0 1' 20 wo me n w;Ih pcas who were give n 

lUcl IDrmin 850 mg twice daily) for 6 mo nths. They significamly (p<O.05) dec n:ascd their 1ep tin 

concen tmt o ns from 42 nglml to 30 nglml. Fbning c l 01 (2002) a lso s howed Ih.1 t oner 14-wk 

Lreatment of PCOS pal ic l1t s (n=45), the circ ulating Leptin co ncc nlrn ton dec lined in the 

metiOrllliu- treatcd group from41 . lnglmlto 37.3 nwml (P< 0.05). 

In this stud y the mean va lues were less Ihan as give n by Fleming ct 01 (2002) ( 17.5 \IS 37.3). 

Astonishingly in th is s tudy we lound insulin bvo ls wh ich wcre high cOlnpared 10 o ther stud ies us 

described previous ly. howc\'<:r Icptin levels were lower. This CU ll be exp lained as obesily ill 

peas is chal11c tcrized by Ull increase in viscem l fut(Bjornlorp. 1996) ie. an incI'Casc mlhe type 

offat Ihal rcbtivc ly unc!cr:;:cretcs k:p t in comp:lI'Cd with subcuta neous filt. 

These rcsulls may be exp la ilH.'<i by Ihe presence o fa PCDS·spcciftc rorm o r Insulin Rcs islll nce ill 

IIdipoc YICS, whic h impnirs thC' SillllllalO I'Y cllect of ins ulin o n k!p lill sec retion (Ciam ldi el nl .. 
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1997). rllis conc lusio n is cons istent with the nega tive corrcbtion 01 se rum lep tlll cO llccntrations 

Wl h insulin se lls it ivity in both s lim ond obese \\O llr ll willI pcas rcl>Orted by M ici: et II I. ( 1997). 

Study by Ng et nl 2001 in Chinese I'COS women also show(.,(! that rasting Icp till (pgll) IIftcr 

three months treatment wit h Glucophagc decreased signilicantly from 10.2 ~Igl i to 7.9 "gi l 

(P<O.OI) 

REPRODUC nVE II OIIMONES 

Endocrine pa ra me ters of" inlcrlilc PCDS stud ied by various sc ic nt isIs lind th is slud y nrc given in 

Table 14 . 

This slud y showed 111.:11 pntK:!IIs who conccivcd aftcr three months 11'Cllllnc nt with glucoph:lge 

had highly signilicnntly decreased serum LH and testosterone levels bUlthere was no s igniricant 

difference in serum 1'51-1. cstrogen. proges terone and prolnctin.The pUl ic ll ts conce ived with s ix 

loomhs t r~.'ntmcnl with gillcophllge also had high I) s ignirICan tly dt'CrC3'\Cd serum 1..1·1 and 

testosterone.but sh()\\cd highly significam increase in eSlmdiol k:vc ls. but no effect 0 11 le\'C 1 or 

FSH, ~trogcn. proges terone ,IIKI probclin. 

Fbning et nl(2002) showed signi lica nl decrease in testosterone levels a ner 14 weeks treatment 

of r COS \"omell \vit h mc\lormin .On the other hand N g et HI (200 I) in C hinest'. Un lOhizarti ct 31 

(2000) in Turk ish,Ho lte el ul ( 1999) in Sweedis h, Tn ng cl nl (2006) ill Brit IS h PCOS women 

treated wit h IIx:tforlnin fo r twe lve weeks did not show any c han ge in se ruin FS II and LH levels. 

Pasqua li el al (2000) treated PCOS Ita lian wome n wit h I1lC l lOrmin (850 illS dosage twice n 

day) f"or six mo nt hs,but then.: was no change in serum LH,FSH lind pro ge;:stcrom: levels. However 

th ey observed thai s ignificll ilt decrease in les tosterone leve Is, but significant inercli se in cstrad iol 

levels as \VIIS seen in this study. Eisenhardt et al,(2006) studied ""omen with PCDS (n = 22). 

aged 2 1-36 yr. treated with nx:tfonnin , the ir d ifferem parame ters were checked al baseline. a ncr 

four \vceks, eight weeks and twelve weeks, Testosterone levels (nmoVlitc) showed no s ignifica nt 

difference ( 11)0.05) from b:lse line at twemh week. In co nlmst. basa I 1..11 (I Ullitcr) s lightly 

increased in the lirs! 2 n~nlh s o f"lhe stud y from baseline levels and decl ilH . .'d agllin at I\velfth 

week, Basa l FS II and stimulated Ll-I and FSH k!\'c ls were IUlafft'Ctcd by 1l1 l!I ~rmin . Estrndio l 

levels (pn~lI litcr) showed highly signiricant rise at twelOh week (p : 0.005). 
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8LOOll I'IIESSUII F. ANI) CIiOLES'IlWL 

peas WOIl'l!1l who conceived nner three months and six months lrentmcnt wilh glucophab'C 

showed highly s ignirlCant decrease in systolic alxl dias tolic b lood pressure and serUIll cho lcsterol 

levels. 

CONCEPTIONS 

In Ihis stud y the overall co nceptio ns aner three mo mhs U'C nttllCIU wit h glucophagc 

\.vere highly s ign ifica ntly low (1)=0.0041) compared to those who were givc n glucophagc ror six 

mo nths. Th is showed 11);,11 initially thl:se patients who were given 6 mo nths Il'cmmcnl wilh 

glllcop l"'b'C l"Csl>O IK\ed s igniriclIlllly in terms of conception Ihnn those who look g lucophagc 

treatment only fo r II1I'cC mon ths. This sugges ts Ihm initial duration or trc81111cnt is high ly elTecli\'e 

lOr conceptio n. Clomiphene cilmlc and Human menopausal gonadotrop hins in combination with 

glucophagc has proved :I beller mcdi.:ine lOr the trealment of infcI1ility til PCQS. 

G lucoph<lgc/Mellormill dosage wns 500 mg three times dai ly. Cbmiphenc c itmte maximo I dosage 

was 100mg daily rOl" 5 d:IYS. Combinal VIl or clomiphene with glucop haJ;,'C and combinaicli of 

HMO wilh C1ueopll:Ige resulted in conceptions of those patients who dll not conceive \\ illl 

glllt.!oph:l);,'C lihue. This a lso depends on the age of the p'llienl as )'Ollllgl.!l putic nlS r~~pondcd to 

init ia l (lesser dose comb ina tDn) medication , .... hilc o lde r patie nts req uired higher dose of 

co mbinat io n Irca(lllc rrt. 

Different authors using glucoplrllge/ nK'l fonnin and clo miphe ne go t d ifTcrcnl res ults In the ir stlKI ics 

Legro el a l (2007) in the s tud y conc luded tltllt c lomiphe ne (dosage 150 mg/day for 5 da ys) res ulted 

in significa ntly grcllter live bir1h rales Ihll n melfonn in. 'Ill{' aUIIK)I"s conc luded Ihlll clomip hene is 

superior to I1lCtlormin liS first- line therapy for infer1ility in women wilh PCOS. \Vard et:11 (2003), 

were o f the op in ion Ih:11 I11ctfonnin is superior 10 cbrniphcnc to uchicve a singlelon gestalion for 

all pregnancies but with clomiphene (50 lUg/day) tlley observed mu ltip le prcgoonces with 

s ignificant ncon:ttnl and maternal morbidily, and neonata l monnlity. Pulo mbn et a l (2007) 

administered IIlclli)l"!nin nl a dose of850 mg twee dOl ily lind clomiphene was initiated alII sta rldard 

dose of 50 IIlg daily lOr 5 d with incrcilSCs up to 250 mg daily for 5 d if ovu lat ion did no l occur . 

They co ncluded 1I1.1 t n on-obese wo rren with pees and inli::rt ililY trea led with llletlOrmin had 

greater live bil1h ra te th .. rn those trea ted wilh c lomiphene (58 vs. 19%) lind 6- l11o nlh clomip hcne or 

rnctformin Ire atl1lenl re sulted in eU lllulal ive prcgn.,ney ra les a f49 :l IKI 63%. respective ly ( I) "" 0.2). 



Combinmio tJ treat menl ur glw.:ophagc and CIOrlliphcnc cilfrtlc is a lso s upported in II study by 

Malkaw! and Q ublan (2002) in Jordnll, whcn;;' lwcnty-ciglll clomiphene c itra tc- rcsislant polycystic 

ovn ry syndro me wo men received mctlonn in, 850mg twice daily throughout the cycle alo ng w ilh 

50 111g clom iphe ne c ilrale ror 5 days. They observed sta tistic:. Ily s igni fica nt irlCrease in the rules of 

ov ulatio n (68 .6% ve rs us 25%, p<0.05) and prcgna ncy(56.3% vers us 16.6%, p<0.05). 

The addit io n o f me lfonn in to Clo mip he ne. in clo miphe ne- res is tant IIllov ulatio n IS 

recognised as a va luable tr eatmc nt opt ion be fo rc sli1l1 ing w ilh exoge no us go n:ldo lrop hills (Nestlcl' 

el aL 1998 and Lo rd et a l. 2003). Less is know lI abo ut the addi tio n of mdfOl'lnin d uring 

go nado trophin indue t io n o f ovulat io n. Diffe re nt stud ies ha ve descr ibed CO- lId rninistratio ll o f 

metfo rm in with go nadot ro phin indllC l io n o f ovu lat io n in normogonadotrophic a novlr~ Iory patie nts 

(De Leo et al 1999 a nd Ymali el a l. 2002). Dc Leo el a l (1 999) designed cxpe rilll tllts 10 eva luate 

whelherpretreat me nt wilh l11el fo r l1l111 im proves FS I-l ind uced Qvu~l t b l1 ill wo men w ilh clo miphc nc 

resistant po lycys t ic ovary syndro me. They co nc luded that by red uc ing hyperins ulinism it lavo urs 

orderly fo llic ula r growth nud Ihe a nd rogens and E2 ser um co ncentra t io ns were significa ntly ower 

in cyc les w ilh rnel fo nnill co-treatment. 

Yam li et n l (2002) se lected 32 peas patie nts wilh no nnal glucose to lerance and clo miphe nc

resista nt unuvulat io n. These pntiellt:> were treated w ith [netlomlin for 6-wcl.:.k pl'ctn!alnlCllI p(:riod. 

A ll a novu latory patie nts were trcated w~ h FS I-[ using a low- dose step-up protocol as g iven by 

(Wh itc e t a ~ 1 996) . The re was 110 s ignificant (ti fTc re ncc in ova r~\Il res po nse but signilicll mly lower 

serum 11 nd rogC llS ( rrec teslostero lie) were desc ribed a !le r mc tlonn in trea tme n\. 

Van-Santbrink et ti l (2005) in ROlle rda m" Netherland added metfo nnin to go nado trop hin ov uk1 t io n 

inductio n in in s ulin- res istilll t, no rmo-go nado lrop hic, anov ula to ry wo me n, resu lting in three 

pregnancies (o ne ea rly l11iscarr ~ l ge and two o ngoing sing le ton pregna ncies). A ~ho u gh rnc tlbnnin 

treatme nt d KI nOI rcs u~ in It (significa nt) decrease of insu lin resis tance, it d id CallSC <l s ignificanl 

decrease in nnd rogcn serum co nce nt ra tio ns and improved the endogcno lls go nado tl'Oph in

oeslro ge ll ba la nce, as was de 1110 IlStratcd in the Ibrmer s lud ies 0 r Deleo e l a I (1999) a nd Ya ra Ii ct 

al (2002). In co nc lu sio n, these results s llgges( Ihut ll1ctfo rmin lIIa y imp rove the c ndoc rine pro lilc 

(by d ecreas ing hyperand rogc naelllia ) a nd, in that way, fllc ilitates mO llofo llic ll ~lI' dcvelopme nt 

during go nadol rophin ovu lat io n indllC t io n. 

In this s ludy the group o f patients who we re g iven g illcuphage lor three 

lnonths and lho se co nce ived. d id noi show IIny signific,1I1t d ilTere llcc in co ncept io n rate co mpared 
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to those who cont inued g lucophagc during the prcgn:HI ..... cy o r those who dKi not co nt in ue. 

Signific:llitly higher s ing le bir th mle was fol1lll1 in patie nt s who con t inued g lucophi.lgc duri ng Iher 

prcgnllocy. Abortions.pos ln:.nul deaths !tnd preterm delivery rate wus s igllificlmtly highe r ill 

patie nts who did nol continue glucop lulJ:,oc dur ing the prcgll<lUcy d urat ion. 

T he gro up ofpnt it.' llI s who wen: give !! ~Iucop hage rur s ix mo nths u l lll thu~e who cu nceived. live 

birth rute lind sing le b irths wc re s ignitictl1l1ly higher in pat ie nts who co n1inued g lucophngc durin g 

pregnancy durat iOIl. AbOl1 io ns, 51 ill b irth s und threate ned a boJtio lls werc higher in PlI licllIS who did 

nol co ntinlle gucophage during the pregnancy. 

Di fferen t aut hors us ing metfo nn ill reported ess pregnancy cOlnp licutioll.'i. l akubowK:zct a ~(2002) 

in Vcncztle lla t reated 96 nondinbctic women with the po lycystic O"ftry sYlxlromc w ith n'W!ttOrmin. 

those who bcclIIne pregna nt co nt inued Illctrormin a t a dose of 1000- 2000 Illg dai ly. In a ll wo men 

who used Metrormin the Em ly Il rcgn"11lcy Loss mte was le ss ( 8,8% )while in control group it was 

4 1.9% .(1)<0.00 I). 

The fil xl ings support the hypothcs is that decreas ing hy pcrinsu linc mic ins ul in res istllncc, with 

l1letfo rmin, in wo men w ith the po lycys tic ovary syndrome, decreases the nile o f early I>rcgnnncy 

lIss. In co ntrnst, Ihe rate o reu rly pregmncy bss of8. 8%~ in the women tre:1Icd With ll'W!tlonllin is 

s imilur to the rIlte of 10- 15% reported ror clinically rccognif.oo pregnancies in normal \\Olllen as 

described by Gra y und Wu (2000) lind Re/Yltl et at (1989). Witl"lOlrt Gtllcophage or MClforlll in 

sponta ncous .. 110 11 o n is CO lllillon OCC Iil'S in 44% pregna nc ies (G lueck c t n ~ 1999),5 5% (Moghe lli 

el ttl 2000), 39% (G lucck Ct a ~ 200 I) and 25% (Wallg ct a I. 200 I). G lueck e l II I (2002) cO lllparcd 

72 wo me n \>,I ith peas who co nce ived on mct formin (2.55 g/duy) nnd 100 wo men who conce ived 

wit hout taking mc l lormin. H4 fetuses of the wome n treated wilh mct to rm in there \vc rc 63(75%) 

norma I live b irths a nd 14 (17%) firs t trimesle r spo ntaneo us abort io ns. 100 fe tlls es of wome n w ho 

de l"IOt luke IllC t lOrmin had 34(34%) live births and 62(62%) spo ntaneous abonio ns. L ike the 

prese nt study they conc luded thai Illc t lorlll in tlx:m py dur ing prcgnu l1cy in women w ith peas \vas 

assoc~l ted w ith reductio n in spo ntaneo us abo n ions. 



CONCLUSION 

II was conc luded fro m lhe study thaI 

, . Companll ivc ly )'Ounge r f'CaS WOI1l!n responded to glucop hagc Irclllmcni in term. o f 

concept ion more than the older infer tile wo mell. 

2. Primary inJerti l\! WO IIH~ II conce ived with prob ngell trea tment (6 months) o f' gJtltophagc or 

cO lnbin .. 'lI Ou or glucuphagc wilh clo miphc llc <l IKI HM G. The sume was observed \vil h secondary 

In rerti le wo mell. 

3. S igni ficllnt I'CdllClio n in ul1lh ropOl1lC lr ic para meters was Ob5Cl'vcd s Lic h us IlMI, Wll i"t hip mI ll 

and SllbSC:lpU~ll' hl sk in Ib id th ickness. 

4. S ignifica nl l'cducl ion in b ioc he mica l pilrnmeters \"'15 observed such us lils ling glucose, ins ulin. 

lepl in, b lood pressure. c ho les tero l etc. 

5. Treatment with glucoph.1gc signific:lIll lydccrcased serum LH and le sloslcronl' . 

6. The overa ll conceptio n after six mo nt hs trea tmen t with gJucoph::tge \\ere highly significantly 

more compared to those who v"crc given gJuCQphagc for three O'I:)luhs. 

7, Live birt h rate und single births wen: significa nt ly higher in patien ts who continued glucoph:lb'C 

during pregnanc), duration. Abortons, still births and threatened aborti>ns were higher in pat ients 

who d~ 001 co ntinue gucQphagc during the pregn .. 'locy. 
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