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Abstract 
The present prospective and retrospective follow-up study on [02 nOlllogonuctotropic 

ol igoamenorrheic infenile female subjects (WHO group 2) regis tered at Federal 

Government ServiL'es Hospital. Islamabad and Islamabad Clinic Scn'ing Infe rtile Couples 

in 1s1~n13bacl Prinlle Hospital p\.t. Ltd Islnmabad. The subjects selected \\"ere both \\ ilh 

primary inrertilit)· (5".9%) and secondary infertili ty (45.1%) with polycystic and normal 

ovaries. The study was undertaken to determine whether clin ica l. endocrine and -ultrasound characteristics could predict the chances of ovulation and conception III the 
" 

subjects undergoing ovulation induction with Clomiphene Citrate (CC) medicatiot: \ 

Addit ional inclusional criteria' s were normal semen analysis and negative hi story for <lny ! 
, 

tubal disease. All subjects underwent spontaneous or progestin intlilced withdrawall 

bleeding. In itial CC doses were 50l11g dai ly for 5 days starling on da~m§~iIai' 
cycle. In case of an absent ovarian response doses were inc reased to 100, 150 and 200mg 

dai ly in subsequent menst rual cycles. The study was followed-up to four treatment cycle 

with dai ly CC doses of 200mg in 276 treatment cycles, 102 (36.9%) were ovulatory 

cycles. A cumulative conception rate of 33 .3% was attained. The conception rate in case 

of subjects with polycysti c ovaries was 40.6% while with normal ovaries was 30%. The 

subjects who conceived were young and with early menarche (P<0.05). The subjects who 

conceived had shorter duration of infert ility (P<O.04). Those who conceived did so in the 

first 2-3 cycles. Patients with elevated day 3 serum LH concentration (>8m IU/ml) had a 

higher probability of conceiving. The LH: FSH ratio was < 1.65 in the subjects who 

conceived. Serum FSH levels on day 3 were within normal limits (1-IOmIU/ml). The 

mean folli cular number and follicu lar size assessed by Transvaginal Ultrasound (TVS) 

were significant (P<O.00002) and (P<O.0006) in the subjects who conceived than in the 

CC fail me. Subjects who did not conceive with higher doses of CC are Clomiphene 

resistant and uu nut ovulate (eRA). Follicular gwwth and fo ll icular number improved 

during induction of ovulation wi th CC. 

These observations suggest that there is more to be gained from CC ovulation induction 

in young subjects present ing with infertility (WHO group 2). It can be concluded that 

increased serum LH and LH ; FSH ratio along with age. duration of infert ility and cycle 

hi story predict chances of conception in WHO group 2. It is a step forward in deci sion 

making in the treatment of these subjects. 
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Introduction 



Inferti lity or the Inabili ty to h<l\c children. antets both men and women o f rcprodLJt,;ti\'t: 

agio! in all pans l, r th~ , ... orld. }-\)!' the mdn Ielua l IIlfcrtill t) hth pro fo und soc iill <lull 

personal impli ca tIo n Besides the straIn of pe rsonal fni lurc. somet ime:) U lraged). tht: 

inrertile" couple I" o nen exposed to a variel) of t~ mil y and soc ial pressures. 

The prob lems of' interti lity have ass llllieu un increased importance in health care sys tem 

in recen t years. COlllllluni ty awareness of newer reproductive technologies, together with 

the expec tations or couples that they ha\'c the inherent right to determine their 

reproducti ve destiny, have led to an escalat ing demMd for fe rti li ty-escalat ing services 

(Be lsey_ 1986). 

The basic level 01' management of infert ile couple invo lves comprehensive and expert 

investigat ions of both partners. This should achieve the compos ite aims of establish ing 

diagnosis. formulating treatment, offering a prognosis and providing appropriate 

counse ling (Dewhurts. 1995). Approxima tely one in s ix couples will seek medical help 

because they have been unable to conceive (Hull et 31. 1985, Randall & Templton. 1991). 

INFERTILITY 

Infert ili ty is defi ned as inab ili ty to conce ive after 12 months of regu lar in tercourse. The 

most common reUSOIlS for infertility are anributed to male factor. tubal factor and 

ovulato ry dysfunction (M it wally et ai, 2003). 

Infertility can be div ided into primary and secondal), infertility 3ccording to WHO 

scientific group on the epidemiology of infertility 1975. 



Prim:lr), infcrtilily 

Thl.; wornun h;'ls never conceiH:cl despitt: cohabitation and e'l:posun: \0 pregnancy for a 

period of two yeat'~. 

Sccondm'Y infertility 

The woman has previously conceived. but is subsequently unab le to conceive, despite 

cohabitation and exposure to pr~gnancy for a period of two years. 

Ovulation 

Assessment of ferti lity deprivation reqlures the- assessment of ovulation and hormone 

production. Ovulation is shedding o f ovum frol11 the ovarian follicle and not merely 

folliculation . whereas hormone assessment can be an indirect evidence of ovulation but 

cannot ensure OVldation (Aziz el al. 1998). Sonographic imaging can be used as a reliable 

method of ddeding and prt!dit:t ing ovuhrt ion (O'Herliby et al. 1980). including (luid in 

the cul-de-sac and absence 0 1' co ll apse of previollsly described foaiclc, a decrease in 

follicular diameter. a blurring of the follicular diameter (Paulson et al. 1984, Cedars et HI. 

1995) 

No women ovulate normally in every cycle. Hundred women were chosen randomly, 25-

0% of them ovulated abnormally in anyone menstrual cycle (Ahmed. 1998). If the 

women has a problem in one cycle but is completely normal in the next cycle. then that 

problem probably e ither does not ex ist or is of lesse r significance in terms of her overall 

infertility situation (B irnbaum. 2000). 

Normally ovulat ion is establ ished within 1-2 years of menarche. Maximal reproduction 

efficacy is established by the age of 15 years and is maintained for approxim3tdy 20 



years. Reproducti ve efficacy begins to wave ill late 30's and peri menopause begins in the 

early to mid 40's (J,3I;obs et al. J 990). 

Anovulat ion 

Anovulation is the absence of ovulation and is the 

, j. rl .' ./" 
~C'.t_~.:. 

frequent cause of ~ertiUtPf' lese 

women usua ll y present with oligo or amenorrhea. In the great major ity of infertil e women 

presenting with cycle abnormalities, approximately 80% of fema les present with serum 

FSH and estradiol (E~) levels withi n normal lim its. These patients are referred to as world 

Health Organization Group 2 (W HO group 2) indicati ng a "pituitary-ovarian 

disbalance" (Imani et ai, 1998). The WHO Group 2 females are normogonadotropic 

oligoamenorrheic in ferti le subjects. Women within this heterogeneous group may in 

addit ion to anovulation present with obesity and hairustism. Various endocrine 

abnormal ities such as elevated serum LH homlone levels, hyperand rogenemia and insulin 

resistance, along with abnormalities in the insulin like growth factors have been observed 

(Pache et ai , 1991 ). Moreover polycysti c ovaries (PCO) may be found (Laven et al. 

200 1).Forty·70% of WHO Group 2 patients can be diagnosed as peDS (Pache et al. 

1992). This poorly defined syndrome is believed to be quite frequent among the female 

population. The incidence is 5% (Van Santbrink et ai , 1995). They have a greater ovarian 

vo lume on Transvaginal scan (TVS). Excessive LH secret ion may be responsible for the 

abnormal follicle dynamics encountered in women with peas (Fillicori , 1999, 

Eijkemans et ai , 2003). The standard treatment for WHO Group 2 patients is ovulation 

induction. There are many opt ions for ovulat ion induction. treatment should be 

individualized but Clomiphene Citrate (Ce) in incremental doses is an excellent fi rst li ne 

agent fo llowed by exogenous FSH in cases of fa ilure (0 ovulate or conceive (Imani et al. 

1999. Wolf, 2000. Eijkemans el al. 2003).Thi rty fi ve years after the first clinica l 

introduction CC still remains the tirst line treatment strategy in normogonadotropic 

oligoamenorrheic infertile female subjects (WHO Group 2). Rising serum FS H levels due 

to CC interference \\-ilh estrogen negative feedback may be held responsible for 
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SlilT\ulilling follicle growth (Grecnbl,Ht ..:t ;11. 1961. J m':~Jb!-ii.}Il \!I ",1. 1968. Miyakl.:: cl nl. 

1983. Kerin t,;t 1-11. 19X5). A slgmficant proptlrtioll 01 treated "'01111.::11 do nM t'espond 

(Imam et at. 19Vt-l). 

Clomiphene rcsishlnt :tno\'ulation 

Tw'enty to 25u/r) of women, WHO Group 2 show Clomiphene resist<lnt anovulation 

(eRA). that is, they remain anOvlllatory even after Illultiple attempts of ovulation 

induction with incn:ased doses of Cc. Aboul 50% of ovulatory CC patients conceiw 

\vithin six CC induced treatment cycles. Of the women who fail to conceive with CC 

treatment. approximately 90% wi ll ovulate and 50% will conceive subsequently 

following FS H ovulation induction (Fauser e t ai, t 997). 

Steroidogenesi.s 

The gonadotrophic hormones. FSH and LH. playa critical role in the growth of ovari an 

follicles. Gonadotrophic levels are low in the prepubertal pt: riod (Gulyas et al 1(77). it IS 

at the time of pllben~ that gonadotrophins begin to exert their full stimulatory action. Th~ 

final development of ovarian /olli cle begins approximately 85 days before ovulation 

(Gougeon 1986. Gougeon el al. 1987). The follicles stm1 to grow more rapidly in the 

luteal phase of the cyc le preceding ovulation. T he selecti ve rise in FSt-! levels that occurs 

during the luteal- follicular transi tion is a potent stimulus for ea rly ant ral follicles to 

enlarge in Ihis ph:tse of the cycle. FSH simulates promotion of GC growth and 

proliferation and stimulation of estrogen secretion (Ryan el ai, 1966, Ryan et ai , 1968). 

Theca cells contain LH receptors which is capable of st imulating androgen substrate 

production to be transformed into estrogen (Winter et al. 1975). FSI-! is requi red to induce 

the arOll1atase system. Es trogen is also produced by small ant ral follicles . elevated 

amount of thi s s teroid drive most ly from large preovulalory rollicle (Fritz et fli. 1982) 



Estrogen appc,lr, tn pn)rl.:ct the growing foll icle from androgen indw.:cd 3tl'csia (Boterc, c~ 

.,1. 1984). 

O vula tioll Induction 

Ovulation induclion is the most common medica! intervention rOI" (he (('culmcnl or 

inferti li ty (Coll ins ct rd. 1995). Drugs for the treatment of inferti lity are used chiefl y to 

stimulate ovulation. Ovu latory di sorders. oligoamenorrhea and irregular ovulation, arc 

the primary problem in 25-30% of couples (Kliger ct al. 1984, Harrison, 1980. West et at. 

1982). Fewer than 5% of infertile female subjects have amenorrhea. defined as the 

absence of menses for 6 months or more. Approximately one fifth of women with 

anovulatory disorders have a hyperandrogenic state, WHO Group 2 associated frequently 

with polycystic ova rian s)l1drome (peDS), menstrual cycle disturbance. evidence of 

endogenous estrogen production and normal levels of prolactin and serum FSH. Many of 

these women have cli nical or biochemical ev idence of increased androgenicity (InslcLv, 

1988). These pnt ients respond less readily to ovttlation induct ion treatment (Fluker et ai, 

1994). III WOlll!!!\ "'itJ1 flnovulmioll and peos ther!! are many options for ovulation 

lIHluctiun. tl'etltmcni should be individualized (Wolr, 2000). There arc other causes or 

dIsorders of ovul ation which include hyperprolaclinemia, primary hypothalam ic fa ilure 

and defects of fa ll ide maturation (Aslam et aI, 1992). Induction of ovulation is primarily 

ind icated for women with amenolThea or oligomenorrhea lSo linultl Cl ai, 1994). 

There are four basic type of medication that is used to induce ovulation. 

Clomiphene Citra te (CC). 

2 Injectable Gonadotroph ine. 

3 GnRH pump. 

4 Brolllocreptinc. 



S Ul:t:es~ !tileS 1\11 induction of ovulat ion vary cons idcr~bl y nod depend on the age of 

the women. the Iype 01 mt:di cu tiOll llsed, \\ht:ther there are othcr infenil ily f.1CI Ol"S 

present III the couple (Collins Cl a1. 1993. Calnldn. 199~). 

Ovulation induction is also lIsed inlhe ovulatory infertile women to generate multiple 

ITIftlure foil ides \\ ith the inlent or increasing the likelihood of mUltiple oYlllnlion and 

fertilization. The goal in ovul~ttion induction is [0 generate I 01' 2 mature follicles 

(Collins ct al . 19(5). 

Clomiphene Citrate (CC) is the most widely easy to use convenient. inexpensive ~lIld 

safe first choice medication for ovulation induction in normogonado[ropi(' 

oligoamcnol'rht:ic inferti le (WHO Group 2) female subjects As in WHO manual for 

the standardized invest igations and diagnosis of infertile couples 1993 and Cataldo. 

1998. The food and drllg adm inist rat ion approved CC for hllman use in 1967 (Adashi. 

1996). CC has been lI sed for more than 30 years for the induction of ovulation and 

remains the most common ly used drllg in the treatment of infertility (Fritz el a1. 

199 1 ). CC themp) can be il1ltimed on day~ 1~S of the menst rual cycle without causing 

0. significanf dilTerencc in therapeutIc outcome. Clomiphene is traditionally 

administcft!d COJ' 5days beginning on cycle day 5 (Cataldo et 0.1. 1998). on cycle day 

3-7 (lmani et al. 1999). on cycle day 2-6 (Hughes. 2000) following a spontaneous Of 

progestin induced withdrawal bleed. 

The administ rat ion of CC is followed by an enhanced release of pituitary 

gonadotrophic resulting in follicular recruitment. After the drug is stopped, there is 

continuing secret ion of estrad iol. se lection or the dominant follicle and in successful 

cases ovulation. CC is indicated as the initial trentillelll in the majority of women with 

amenorrheo. and Oligomenorrhea, In women with ilTegular ovulation it seems to re

estab li sh typical frequency ofovlIlation (Hughes et al . 2000) 

6 



Increased bod) mass index (BM l) is tbe only factor which is cons isten tly associated 

with a decrensed response to Cc. It follows therefore that weight reduction should be 

an importam pan of therapy in anovulatory women. Increased serum LH le\'el is 

related with adverse pregnancy outcome in women who conceive (Pau lson ~I al . 

1989. Kausta et ai. 1997). Severa! studies have linked LH with detrimenta l effects 011 

reproducti ve function. such as irregular menstrual cycle, anovulation. infe rtility and 

miscarriage (Shoham et al. 1993). Senlm LH levels increases progressively during the 

normal folli cular phase of the menstrual cycle and play an import~jlysiol ogica l 

role in follicle steroidogenesis and de ve lopment as we ll as i r1h-; mechaoi.s ] of 

select ion of the dominant folli cle. Excessive LH secretion fre\qOent lY is encount~~ d 

in patients wi th PC OS (Waldstreicher et ai , 1988). This excess ive LH secretion may 

be responsible for abnomlal dynamics encountered in women with peDS (Yoshimura 

et aI, 1986). The ratio of LH:FSH has been lIsed as a useful laboratory indicator of 

inappropriate gonadotrophin secretion for the diagnosis of peo (Lobo et ai , 1981). 

The staring dose o r CC is SO mg daily, CC produces a rise in circulat ing LH and FSI-I 

levels which is followed by a rise in estradiol level accompanying follicular 

maturation both in cycl ing women and those with peDS. ee increases the pulse 

freqllcncy of U-J and FS H (Kerin et ai, 1985, Ke ttel el aL 1993). If avIation does not 

occur in the lirst treatment cycle. dose is increased by SOmg in success ive cycles until 

ovulation is achieved or a maximal dose is reached usually 150 to 2S0mg/day. As 

many as 30% women may fail to ovulate. A higher failure rate is in obese women 

(Lobo et a l. 1982). Non responders have greater ovarian volume on USG and greater 

number of small fo ll icles (Ficiciogle et ai , 1996). 

A course of 3-6 ovulatory cycles is usually suffic ient to know whether pregnancy will 

be achieved lIsing ce. fifty-75% of pregnancy achieved with CC occur within first 3 

cycles of treatment (Gorlithsky et al. 1978. Gysler et a!, 1982). Ovulation is rSlored in 

80% but wi]] result in pregnancy in only 35 -4QO,Io (Mac Gregor et ai , 1968, Imani et at. 

7 



2002) Addi li()Jlillly around 20·25% of fIIw\'tdatnry women \\;th PC OS \\i ll nnl 

respond at ,\11 and \,;t1n .... idt:r~d n::; eRA (Fronk::; t;t 0.1. 1996. 'monl et ~ I , 199X). 

Bod, muss index 

Body mass indl:!;\ is a reliable und convenient indication of bod\' fa!. It is del ivccl by 

dividing body weight in Kg with square of height in meters, Values above 25 are 

abnormal. Individuals with values of 25·30 are overweight and those with values greater 

than 30 are obese (Ganong. 1993). But Imani et al (1998) has considered the BMI 

greater than 18 to be a criteri(l for inclusion in studies. BMI forms an important 

indication for pred ict ing the response to stimulation by FSH due \0 cc. Patients with a 

raised BM I are less likely to respond to st imulation by FSH due to Cc. A posit ive 

correlation between body weight and dose of CC required to induce ovulation has been 

estab li shed. Recent study has indicated that increased BMI is the only initial parame ter 

that is significant ly different between responders and non responders {Kollsta et al. 1997}. 

I he correlation between BMI 'lnci ovarian response after CC treatment suggests that 

much emphasis should be focused on weight reduction though scientific proof l'or this 

approach is lucking. "nu that weigh t reduc tion may not necessarily result in norlllClI 

response (Pachlo! el al. 1992) 

CLOMOPHENE CITRATE 

Clomiphine citrate lIsed for inducing ovulat ion. occupies an important position III the 

therapeutic repotoire of infertility treatment. CC is a synthetic non·steroidal compound 

that binds to estrogen receptors in various receptors in var iolls tissues stich as the 

hypothalamus. hypophysis. ovaries and the uterus and cervix. However un li ke E2• CC is 

unab le to induce the synthesis of new E2 receptors a process essential for the continuous 

binding of E 2 10 the target cells 3S welt as the express ion of estrogenic action. It binds to 

the E2 receptors ill the hypothalamus 10 create a state of h~poestrogenicily and 
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dccrc~sing Ihe amollnt ('If' a\adable estrog~n receptors: ami causing the pituil;Jr) III 

increase sl!crt!til1l1 \If rSH and Lli tKuusto el rd , 1(97). {\fler tht! drug is .stopped there IS 

contilllll l1g. s('!cretioll (d' oestradioL selectioll 01 the dOmill:'lllt follicle. and in successful 

ca<;es. oyulation , (Collills cl " I. 19Q5) The flvfli lablc- rhurl11~ccl1tical pn.:pi.lf:llion o f 

Clomiphene ci trate- is a ac ti ve! anti inacti ve isome rs. Clomiphene is chemical ly rel ~lIed tu 

Chlorotnanisenc (sex hormone) ancl has both estrogenic and ilt11i-t:strogenic properties. 

the lauer res id ing pri Ilci pally in the E- isomers (Spe roff el aL 1999). 

Clomiphene C itrate is an easy to use. convenien t, inexpens ive and safe fi rst cho ice 

medication in nonnogonadotrophic ol igo/amenorrh ic infert ility (WHO Group 2) (Dickey 

et al. 1996. Dickey and Hollamp. 1996, Imani et ul. 1999). In women with irregl1lar 

ovulat ion it seems to re-estab lish lypica l freq uency of ovulation. Ovulation usually occurs 

with in 5- 10 days alle r the last CC tablel is taken (Tarlalzis and Grimbizis. 1998). 

Cumulative pregnancy rates after Clomiphene Cit rate treatment between 37-97% have 

been reported. It is \"ell recogni zed that pregnancy rates ac hieved \vi th CC is s ign ificantly 

lower than the ovulation rates (Sciall i et at. 1986). The discrepancy between ovulntion 

and pregnancy rates may be dLle to the anti eslrogenic erfec t or CC on the cervical mucus 

and endomelriiulll. LImited Informarioll is availabll! hlJwever concern ing the predic tIve 

value 0 (" ini tial sCI"t!t.:n ing characteristics for treatment outcome (Imani ct a1. 1999). 

T herapy with CC will not be successful un less the woman though anovu latory is capable 

o f ovulation and h~r partner is ferti le. It is ineffect ive in primary pituitary or primary 

ovari an fai lure. It ,supposedly competes with nat ural estrogen for s ites on specific 

estrogen binding proteins and blocks their inhib itory act ion on the hypothalamic-pitui tary 

system (Jeffcoat's, 1987), 
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CLINICAL rlWTOCOLS I nOSAGE 

1 ht: mn hl1 dllsagc \11 C(, IS Stlmg/d<ly tor 5 da)s beginning 011 the 3·5 day aller tht:: ~ ll'II't 

of menstruation , If this is nOI sllccessful the dosage may be wised to lOOmglda) ror 5 

t1nys and subsequently to 150mgJday. lf ovulation is confirmed at a dosage or 50mg/day. 

however. an inl:rcasl: in dosage IS not subsequently indicated and if patients do Ilot 

respond to ISO mg/day for 5 days furlher evaluation and a change of therapy may be 

indicated (Collins el ~lL 1995). Doses of up-to 200mg daily may be given, dependi ng on 

response and body weight (Dewhurts, 1995). Onl y six courses are recommended in 

succession (Eijikmans et al. 2003). 

CLINICAL EFf<ECTIVENESS 

In well selected cases CC induce!'; ovulati oll in 70% but concept ion does nOt always 

resu lt. Pregnanc) occurs in 40-50% of women following treatment and even though thl! 

dosage is carefully con troll ed. 5-10% of lhe conceptions are multiple (Jeffcoat's. t 987). 

ADVERSE EFFF.CTS 

CC can produce a number of adverse effects. Foremost amongst them is over stimulatIon 

of the ovary resulting in reversible ovarian enlargement and cyst lomlation. Multiple 

pregnancies OCCLIr in 8-10% of CC induc tion and also there is increased ri sk of ectopic 

pregnancy. Olher ertecls include hot flushes in11% (Hughes et al. 2000. Kausta et a i, 

1997) of pat ients and visl1<1J symptoms including blurring of vision and diplopia in 1-3% 



(Collins et al. 1995). CIOJ11lphene lise is 3150 (elated with increase risk of ovarian cancel' 

which i~ malnl) attributed. 

In Ihe presenl Slud) :In attempt has been nwdt: to assess the response of 

normogonadotro pic o ligoamenorrheic inrertil~ (WHO Group 2) female subjects ai"tfr 

ovulation induct ion \\ ilh Clomiphene C itrate. 

II 



Subject 
And 

Method 



This prOSpeClI\t and relrospccli\'t; sludy was ctmied OUI al Federal Government Sen'ic.:s 

lIospital. Islamabad Gnd Islamabad Clin ic Sl.!fving Infertile Couples in Islamabad Ptiva\c 

Ilospitat p\ 1. Ltd. Q\er a period of 1\\ 0 )t'UIS from JanuaI) :won to December 2002 ,\ 

lotH I or 10? t;oupk<> \Vere incliKled (11 11 orv.hich 42 couples w('n; selected prospective ly 

and 60 couples \Vere taken Ollt rrom the fi les of Islamabad Clinic Serving Infertile 

Couples, These couples presented \\itM normal cycles, ol igomenon'hea (bleeding interval 

between 35 days and 6 months) or amenorrhea (bleeding interval > 6 months) and 

infertility were included in the present slUdy, Complete history of each subj ec t was taken 

which included age. duration of childlessness, years of li ving together, primary or 

secondary infertility. cycle history, any history of contraception, gynecological complain! 

and previous treatment for infertility , General physic"j as well as systemic examination 

was performed along wi th pelvic examination and BMI. 

Additional Inclusional criteria 's were; 

1: Serum FSH level on 3fU day of the cycle, within normal limits and norma! serum 

prolactin , 

2: Spontaneous l111.!nSI!S ur positi\!! bleeding response to progestagens withdrawal. 

3: Ovulmory cycles and anovulatory cycles finer CC induction for ovulation. 

4: Age between 19 and 42 years. 

6: Sperm analysis of the male partner with in normal limits. 

7: There was a negative histoI)' fo r any tube pathology, 

8: There was no indication for intra uterine insemination (lUI). 

Standardized. clinical. endocrine and sonographic screening was undertaken before 

initiation of oVldation with CC medicat ion. Ovulation with CC treatment was assessed by 

transvaginal sonographic monitoring of follicu lar grm-vth until visualizat ion of ~I 

preovulatory follicle (mean diameter> 18mm) and subsequent disappearance (LnHln i et ILl 

1999), 
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TREATMENT PROTOCOL 

Clomephen!! citrate! IDuinulll 50rng Medochemie. Thaibnd • .lIIU Clolllid 50mg Av\;nti:>. 

Belgium) W;;l~ ~ldl1l ini)le red tIl a d~lily do<;e of 50mg (increnscd \n 100. , ,0 ilnd 200mg in 

subsequent L:)cles in lhe case of absent ovarian response) from cycle days 2 - 6 alter 

initiation of SPOllWllo;!0US or progestin induced withdrawal bleeding. Conception was llsed 

as the end point. Duration offoJ!oW-LlP for all subjects included in the study \-vas alleas! 2 

- 4 cycles. AI! subjects underwent regular follow-up during fo llicular. ovulatory and 

luteal phases or one reproductive cycle keeping in mi nd the length of cycle. Regul;tr 

uit l'asollograpbic (USG) scans we re performed, in women wi th regular 5/28-30 days 

cycle length on or around 10!h, 141h and 21 S
! days of the menstrual cycle. Those with 

irregular cycles were fo llowed accord ingly. Ovulation was assessed by Transvaginal 

sonographic (TYS) monitoring of follicu lar growth as described previously, Responde rs 

were defined as subjects who ovulated during CC therapy, independent of the dose 

administered. The number of treatment cycles and the CC dose in which first ovulation 

occlm'ed we re recorded. C l oll1iph~ne resistant anovulation (eRA) was defined as patients 

who do not o\ulntc ucspite receiving CC 50, 100. 150. Up-to 200mg in tbur conscclIliws 

cycles. 

DATA SHEET 

Date : 

Name: 

Husband's n3me 

Husband' s occupmion 

Female's occupation : 

Age at presentation 

Date of Marriage : 

Durat ion of liv ing together (yrs) 
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Duratloll Ollllh:rtihty (yr,')) 

Age or mcnan.:he (yrs) 

T ,'pc of infcrlilih 

Pnmary IIltCl'lIlily : 

Sccondar) infe rtility 

Menstrual cnlc 

Duration 

Flo" : 

Pain : 

Obstetrics H iston' 

Gravida 

Para: 

AbortlOll 

live blt',h 

St ill birth 

Gcneml C'xal1lin:ltion 

'-Ieight : 

Bod)' weight 

General coniJition 

Abdomen: 

Respiratory system 

CardiO\'asc llklr system 

Gastrointestinal system : 
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Pelvic exanullatu)ll 

VlIl vn I \uginil 

Discharge 

C~rvi x : 

Adenexa 

fNVESTlGA TI ONS 

Hormonal profile 

FSH • 

LH : 

Prolactin 

Progesteron 

Semen Analysis 

Volume 

Count : 

MOlilit)' 

Morphology 

Hysterosalphingography I [,aproscopy 

Ultrasound ; 

BLOOD SAMPLE 

Blood sampling for baseline hormonal profile was undertaken to asses the individua l 

reproductive status. Sample of peripheral venous blood was collected with the help of a 

disposab le syringe from the cubital vein of the ann. The sample was collected on the Jr.! 

day of the menstrual cycle for senllll FSH. LH and prolactin and on 2 1s1 day of the 

menstrual cycle for serum progesterone. Blood W~IS centrifuged within 24 hours or 
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wi thdrawal and serum was separated at 590-600 g for fi ve minutes and stored <It _201fC 

lllltil hormonal delerrllinal io l1 . 

HORMONAL ASSAY: 

Serum FSH. LH. Prolactin and Progesterone were determined by using conmlercially 

available enzyme linked immunosorbent assay (ELISA) ki ts AbborAXSYM System 
/. 

(AbboLLaboratories Diagnostics Division Abbot Park. IL 60~\t USA.) :\. 

PROTEIN ASSA Y 1(, ~ 
Quant itat ive determination of the prote in hormones (FSH, LH & prolactin) was done by 

AXSYM instrumentation, which is a microparticle enzyme immunoassay. 

Antigen - Antibody reaction. detected through disintegration of 4-methyiumbeii relyl 

phosphate (MUP) into fluorescent methylulllbeliferone (MU). The rate of production of 

MU is meas ured which determines the quantity orthe particular analyte. 

STEROID ASSA Y 

In quantitative determination of steroid hormone Progesterone by ELISA, a high affini ty 

monoclonal antibody in P serozyme assay, was used which incorporated magnetic 

resonance phase separation. Hormone (Ag) present in the sample binds to monoclonal 

antibody (Ab). This results in the formation of Ag-Ab + Ag-Ab. Anti-fluorescein coupled 

to a magnet ic solid phase was added in excess. The intensi ty orthe colour developed was 

inversely proport ional to the concentralion of the hormone present 
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PRJNCIPLE or ELISA PROCEUU II E FOR SERUM FSlI , LlI , PROLACT IN AI\'U 

PIWGESTF.RONE. 

I he samples nne! nil AXSYi\ t reagents. FSI I, I 11 Prolactin and Progesterone reagcJ1!s Ihl' 

Olle tcst are pi petted by the sampl ing pl'Ube into vario us we ll s , ora reaction vesse l (RV). 

The RV is immediate ly transferred into the processing center. Fllrther pippelting is done 

in the processing center \\ ilh the processing probe. Sample. ;mti Beta FSH. LH ,1l1e1 

Prolactin coated mic ro-particles and TRIS Buffer are pippctted into one well ofRV. FSH, 

LH and pro lactin binds to the Anti beta coated micro-panicle form ing an antibody

antigen complex. This antibody - ant igen complex micro-particle bind irreversibly to the 

glass fi ber matri x. The matrix is washed to remove unbound materia ls. The ant i a subunit 

spec ific Al kaline Phosphatase is dispensed onto the matrix cell and binds 'with the 

ant ibody - antigen complex. The matrix ce ll is washed to remove unbound mate rials. 

The substrate 4·methylumbeli fery l phosphate is added to the matrix ce ll fl l1d_ the 

fluorescent product is measured by the MEl A opt ical assembly. 

ELISA PROCEDURE fOR THE SERUM FSH, LH, PROLACT IN Al\O 

PROGESTERONE 

Serum samples (0 .05·0.15m1) in disposab le round bottom (I2x75mm) polystyrene test 

tubes were incubated with O.2ml of the enzyme conjugate (fluoresct: in und hovine 

alkaline phosphatasl.! labell ed mouse monoclonal an tibody to the protein or steroid 

hormones in Tris buffer with horse and bovine serum protein at 370 in a clean water bath. 

The incubation time va ried \\ ith the type of the hormone to be measured i.e 15 minutes 

for FSH. LH and Prolactin (protein hormone), and 15 minutes for Progesterone wi th 

O.2ml derivati ve (tlllorescein labe led steroid in Tris buffer). After incllhation. 0.2m l of 

thoro ugh ly m ixed separation reagent (sheep ant iserum to fluorescein , cova lent ly bOllnd to 

magnet izable particles in Tris buffer containing bovine serum albumin and sodium azide) 

was added to \!:tch tube and incubation for 5 minu tes for each hormone except for 
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progesterone for which the incubation was 10 minutes at 37° in a \vater bath. These 

incubations were followed by washing. The tube rack was fixed on a magnetic separator 

and particles were al lo\ved to sediment for two minutes magnetically. The supernatant 

was decanted and 0.5 ml of dilute wash buffer so lution (a surfactant and presen·ative in 

Tris buffer) was added to each tube. Thorough mixing was performed to assure good 

assay performance. The rack of tubes was again fixed on a separator and particles were 

allowed to settle do\vn. This washing was repeated in case of FSH, LH and Prolact in. The 

tubes were removed from the magnetic base and 0.3ml of serozyme substrate so lution 

(Phenolpthalein monophosphate, an enzyme co-factor was dispensed into each tube 

including the blanks. The tubes were shaken and incubated for 15 minutes. After the last 

incubation, 0.1 ml of serozyme stop solution (sodium hydroxide and a chelating agent in 

buffer solution, pH> 1 0) was added into each tube including the blanks. The rack 

containing the tubes was fixed to the magnetic separator and particles were allowed to 

settle for at least 10 minutes. The tubes were then measured by the MEIA assembly. 

NORMAL SERUM FSH, LH, PROLACTIN, P LEVELS IN 

DIFFERENT PHASES OF MENSTURAL CYCLES 

Phases of Menstrual Serum FSH Serum LH 

Cycle 

(mIU/ml) ( mIU/ml) 

Follicular 3 -20 2 - 15 

Ovulatory 9-26 22 - 105 

Luteal 1 - 12 0.6 -19 
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Serum Prolactin Serum 

Progesterone 

(ng/ml) (ng/ml) 

1.9 -25 .9 <0.3 - 1.1 

1.9 -25.9 0.4 -3 

1.9 -25.9 1. 8 - 2 1 



SEMEN ANALYSIS 

Scmen an31ysb \\tIS dOIlt: \lnd~r WIIO I.:rilt:na (WHO iabofatol) manual for \[w 

exammatlon of hunwil semen ,lI1d cervical mucus interaction . .Jll! edition. 1999. ISBN 

0521645999. Cambridge Universi ty Press). When ilwcstigating inlerlilily. the basil: 

analys is of seminal fluid usua ll y includes: 

1: Measurement of volume. 

2: Measurement of pH. 

3: Exam ination of a wet preparation to estimate the percentage of mOli le spermatozoa and 

viable forms and to look for ce ll s and bacterin. 

4: Sperm count. 

5: Exami nat ion or a stained prepanHion to estimate the percentage of spermatozoa with 

normal morphology. 

1: Mc,lsurClllcnt of volume: 

Nomlal senlCll is thick alld viscolls when ejaculated. It becollles ilquefied usul.llly withm 

60 minutes due to a librillolysin in the fluid . Normal volume is usually 2ml or mort:. 

2: Measurement of pH: 

Usually a narrow range pH paper e.g 6.4-8.0. spread a drop of liquefied semen on the 

paper and record after 30sec. should be 7.2 or more. If more than 7.8 then infection. if 

less than 7 then no sperm. 
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3: E.stimation of the perccntage of motile and \'i:lbll' ~1)C rlll;ltow:l . 

Motilit)': 

Place one drop or \\\,.'11 mixed liquefied semen 011 :1 sl ide and sec undl.!r 10\\ p\J\\t'1 illlJ 

hi gh power. Sec st.!ve rol fields to assess motility whether rapid Or weak . Count a total of 

100 spermatozoa and nott: out of the IHlnun:d how many are motile. Normnlly over 50% 

o f spermatozoa are mOlile. 

Viability: 

Mix a d rop of semen wj th one drop of 0.5% eosine so lution after 2 minutes count the 

viab le and non viable spermatozoa. Viables remain unsta ined and non viables s ta in red. 

Norma lly 75% or more should be viable. 

Sperm count: 

Using a graduated tube mix the semen. J in 20 sodiurn bicarbonate- formaline. Using a 

pasture pJpettt' , till a ncubauer chamber and count in {\\·o large squares and multip ly lhe 

number by 100.000 Normnl is :20;..: 1 On ::;permato:lOl.I l 011 . 

Est imlltc the pcrccnt:lge of sperm:ltozon with normal morphology: 

Make a thin smear fix it with 95% vlv ethollul for 5·10 minutes and allow to air dry 

Wash it wi th sodium bicarbonate formalin solut ion and rinse it with changes of water. 

Cover the smear with carbon fuchs in (1 in 20) wash with water, counter stai n with 

loeffle r' s methylene blue for 2 minutes. wash w ith writer and nil' dry. Normally 50% of 

spermatozoa should be normal. 
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SEMEN ANALYSIS 

Parameters Normal range 

. 
Volume 2 -6 ml 

Colour 

Consistensy 

Time of liquefaction 15 - 20 minutes 

pH 6.4 - 8 

Total count 20 - 250 x 106 
/ ml 

Motility 50% 

Active, Sluggish, immotile 

Morphology 50% normal 
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ULTHASOUNIl 

Ultrasonvgraplly ",ch~d lll t: has been designed SCI as to provide max infonnalion abolH the 

individual's <;tntliS Ultrasono~g.r:lphy was dOlle by Toshiba ultrasoulld diagnosti .... :-.)stem 

Capasee model SSA-220 A. I ransabdominal ultrasonography \vas performed with 

convex abdominal probe of 7 MHZ freql1~ncy model PVG-366V, while tor transvaginal 

sooography convex cndovagi nal probe of 6 MHZ frequency model PVG-60 1 V was used. 

Transaabdominai ult rasonography was performed to note gross struc tural abnormalities 

of uterus and ovaries while serial transvaginal sonography was performed to measure 

follicular size and its growth . Ovu[atOlY and post ovulatory follicle was secn. Follicu lar 

rupture and ovulation was obseryed afte r induct ion with cc. The growing folli cle can be 

recognized as a small cyst ic st ructure with well defined borders 8-1 Omm in diameter. The 

dai ly mean grO\vth rate of the lo tlicle is 2-3mn1 and represents an indicat ion of normal 

follicular growth . The ultrasound was done in the late follicular phase 8- 10lh day of the 

cycle, in the preovu latory phase i.e. on the 141h day of the cycle and in the leuleal phase 

i.e. on the 2 1s, day of the cycle. The growth of the follicle was observed. The mean 

reported pte-ovulatory diameter of the dominant follicle varied. lIsually between 18-

23111111 . After ovulation had oCl:urred a sudden change in the appearance of the follicle 

could be observed. There could he a complete collapse of the follicle or appearance of the 

cyst or there could be !1uid in the pouch or Douglas. Because of the higher resolution the 

transvaginal transducer makes possible detection and measurement of the above 

mentioned cycles with greater prec ision. 



HYSTEROSAU'J J JI'GOGRAI'HY 

Ih is procedure \\'a~ don~ to check the tubal p~teJlc) . It is c<llTied out ht:Sl dming 7-10 

days following the- conclusIOn of a menstrua l pe ri ud. (t entails injecting a non ini tHllt 

ladio-opaque material through the cervix into the utenlS and tubes. The who le procedure 

is conducted on ;';'-1':1) table in the radiological department. \-Vith the cannula fitted to the 

cervix and the patienl lying on her back in the lithotomy position. the radio paque 

material is injected slowly from H syringe. the amount required varies from 1-20ml. For 

efficient studies it is essential to watch the now through the uterus and tubes by 

screening. films being exposed at sllitab le intervals . 

LAPROSCOPY 

In thi s procedure a special endoscope is inserted under local or general anesthesia 

through the abdominal wall. For thi s to be done safely CO2 is injected first into the 

peritoneal cavity. The operator mList be reasonably certain that the gut is not adherent to 

the anterior abdominal w<l 11 al tht:: site of emry of the trocar. lht.: CO2 is introdltCed either 

through the abdominal wall b) needle or through utenls {llld lUbes. The patient is thnn 

tilred head downwards and a tiuy transvcrse incision J11acl~ lIsually on the lowcr rim of the 

umbiliclis. The trocar with its s leeve is inserted through this and made to en ter the tense 

peritoneal cavity abollt half way between the umbilicus and symphysis pubis. The trocar 

is than replaced by the endoscope. To bring the o rgans into better v iew the uterus can be 

manipulated by \Va) of a vo lsellum placed 0 11 lhe ce rvix. At the end of the procedure gas 

is expressed by \\la>' of cannula and the skin lesion closed with a s ingle clip or sutl1 re. 

BODY MASS INDEX (BMI) 

Body mass index is a reliable indicator of body fat. It is calcu lated by the followin g 

formulae. dividing b0dy weight III Kg with square of height in meter. 
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HMI = bod\: \\t'ltdllll\ kg 

height lIlt:krs sqUim: 

BMI between 18 :md 25 are consIdered normal. Patit:IHs w itll increased BMI do not SIIOW 

good results with (,C incill l..: liulI, 

DATA ANALYSIS 

Distribution of cllaracteristics in patients groups is presented as the mean ± SE, Students 

Hest was used tbr ~xploratory comparison of initial parameters between responders and 

non responders .Excel and statistica stat istical packages (stat ist ica ve rsion 5, Stat Soft. 

me, 2325 East. 13 th street. Tulsa, OK 74104, USA) were used for data ana lys is, Limi t of 

significance was se t at P<O.05 

Cumulative pregnanty rate 

Pregnancy rate 

Percentage of concl.!i\'C'd 

Percentage orce fai lure 

= 110 of pregnancy x 100 

Total no of treatment cycles 

= no of pregnancy x 100 

TOlnlno of subjects 

= No of conceived x 100 

TOlalno of subjects 

~ No ofCC fail ure x 100 
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P\.'n.:cnlagt.: (If 11tI1Il1al 0\ .Eries 

Percentage of peo 

Percentage of regular cycles 

Total no or ~Ubjt!t.:1S 

No of n Ofl11 i1J Q\.i:!I!.£!i '< 1011 

I ota I no of s lI bj':CIS 

= No ofPCO x 100 

Total no of subjects 

= No of regular cycles ;.: I UO 

Total no of subjects 

Percentage of irregular cycles = No of irregular cycles x 100 

Total no of subjects 
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SUBJECT CHARACTERISTICS 

In this study a total of 102 infertile female subjects were selected and treated with 

Clomephene Citrate (CC) from day 2-6 of the menstrual cycle to induce ovulation. These 

female subjects after ovulation induction with CC were divided into two groups. 

Group i: Subjects who conceived after treatment with Cc. 

Group ii: Subjects who had CC failure. They failed to conceive after induction with Cc. 

they may had ovulatory or anovulatory cycles respectively (table 1). 

Table 1. 

Number of female subjects treated with Clomephene Citrate, number and 

percentage of Subjects with polycystic and normal ovaries along with the type and 

duration of infertility. 

Characteristics All subjects 

Number of subjects 102 

Number of PCGS 32 (31.4 ) 

Number of normal ovaries 70 (68.6) 

Type of infertility 

Primary infertility 56 (54.9) 

Secondary infertility 46 (45.1 ) 

Mean duration of infertility 0TS) 6.61±0.46 

All values are given as mean ± standard error (S.E). 
Values in parentheses represent percentage. 
*P<O.04 
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Conceived CC Failure 

Number (%) Number (%) 

34 (33.3) 68 (66.7) 

13 (40.6) 19 (59.4) 

21 (30) 49 (70) 

20 (35.7) 36 (64.3) 

14 (29.1 ) 34 (70.9) 

5.1 +0.74 7.l3±0.56* 
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Fig 1 Percentage of infertile subjects with pcos and with noniiat~ovaries who 
conceived with CC and with CC failure. 
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Fig 2 : Percentage of primary and secondary infertile female subjects who. 
Conceived with CC and with CC failure. 
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Fig 3 : Mean duration of infertility (yrs) of subjects who conceived with CC and 
with CC failure. 
*P<O.04. 
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Tot~1i number of female subjects \\crt! 102. " Ill) llIH.lerwt:Jlt ovulation inductio n v .. ith Cc. 

Conception was obsl.!rvcd in 3~ (33.3%) o r tt! lll,dc s llbjl!t.:IS whil~ in 68 (66.7%) sllbjet.:L::, 

WClS CC failure. 1 he female ~u bicCb included 111 Ihis s!lIdy were hoth pen anri \\ ill1 

normal ovari;;::; ,,::; \\:lS uh~t:"ltu un USG. lilt: peo :Sllbjt:C IS \\<.:re 32 \31. ... 0/Q) and \\Ith 

normal uvane:-. \\erc 70 (68.6%) (tab id). Ovulation induction wlth CC was performed 111 

these female subjects. Out of32 pea subjects 13 (40.6%) cuncei\eJ and 19 (59.4%) had 

CC fai lure. Out of 70 fema le subjects who presented with normal ovaries. 21 (30%) 

conceived after O\'ulation induction with CC and 49 (70%) ended lip with CC failure 

(table I) . In the present study both primary and secondary infertile female subjects were 

included. Ovulation induction was undertaken in S6 (54.9%) primary inferti le subjects 

and 46 (45. 1%) secondary infertile subjec ts. Oul of 56 primmy infertile subjects 20 

(35.7%) conceived and 36 (64.3%) fa iled to conceive. Out of 46 secondary inferti le 

subjects, 14 (29.1%) conceived fl nd 34 (70.9%) ended up with CC failure (tab le I). Mean 

duration of infertility of female subjects at presentation was 6.61±0.46 yrs. These 

subjec ls afte r ovulation induction wi th CC failure showed with mean dllnllion of 

infertility of 7. 13±0.59 yrs, The female subjects who conceived have lesser duration of 

infe11ilit)' ofS. I±O.7·l yrs. There was a signifi can t (P<0.04) difference orlhe duralion of 

infertility of the femule subjects who conceived after ovulation induction with CC 

compared to the lema Ie 5ubjecls \\itb CC failure (table 1). 
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TREATMENT CYCLES 

Table 2 

Mean number of treatment cycles per subject, number and percentage of ovulatory 

and anovulatory cycles after ovulation induction in female subjects with Cc. 

All subjects 

Characteristics Number 

Number of treatment cycles 276 

Number of ovulatory cycles 102 

Number of anovulatory cycles 174 

Treatment cycle per subject 1.96+0.05 

All values are given as mean ± standard error (S.E). 
Values in parentheses represent the number. 
Statistically significant. 
*P<O.05 

(%) 

(36.9) 

(63.1 ) 

Conceived CC failure 

Number (%) Number 

63 (22.8) 213 

63 (61.8) 39 

- 174 

1.85±0.12 2.01±O.O5 * 

The total number of treatment cycles that were undertaken for ovulation induction with 

CC were 276, out of this total number only 63 (22.8%) helped in conception while 2 13 

(77.2%) ended up with CC failure. In the CC failure both ovulatory and anovulatory 

cycles were included. Out of the total number of treatment cycles 102 (36.9) were 

ovulatory, out of these ovulatory cycles 63 (61.8%) helped to conceive and 39 (38.2) 

ended in CC failure (table 2). Out of the total CC failure cycles 174 were anovulatory. 

Mean number of treatment cycle per subject was 1.96+0.05. The female subjects who 

conceived had mean treatment cycles 1.85+0.1 2. while in the subjects who had CC 
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(77.2) 
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failure had 2.01 -10.05 mean treatment cycles . There was a significant (P<O.05) ditTerence 

between the treatment cycles of fe male subj ects who conceived and who had CC fa ilure. 

CLINICAL CHATACTERISTICS 

Table 3. 

Mean age (yrs) at presentation and menarche (yrs) in female subjects undergoing 

ovulation induction with Cc. 

Characteristics All subjects 

Age at presentation (yrs) 28.4±0.5 

Age at menarche (yrs) 13.2±0.11 

All values are given as mean ±..standard error (S.E). 
Statistically significant. 
a* p<O.05 
b** P<O.04 

Conceived CC Failure 

27.09±1 29.04+0.66 

12.9±0.17 13.38+0.14 

Age at presentation, age at menarche and duration of infertility is shown in table 3. Mean 

age of female subj ects at presentation was 28.4±0.5 yrs, the female subj ects who 

conceived showed younger mean age of27.09±1 yrs compared with CC failure subjects 

who had a mean age of 29.04±0.66 yrs . There was a non significant (P>0.05) difference 

in age at presentation of subjects who conceived compared to the subjects with CC failure 

(table 3). Age at menarche of the total number of female subjects undergoing ovulation 

induction with CC was 13.2±0.11 yrs. The female subjects who conceived after ovulation 

induction with CC showed an early onset of menarche at the mean age of 12. 9±O.17 yrs, 

compared with the female subjects with CC fai lure at the mean age of l 3.38±0.14 yrs . 

The mean age at menarche of female subjects who conceived compared with the female 

subjects with CC failure was statistically significant (P<0.05). 
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CHARACTERISTICS OF MENSTRUAL CYCLE 

Table 4 

Characteristics of the menstrual cycle. Duration of cycle, days of menstruation and 

regularity of cycles in females undergoing ovulation induction with Cc. 

Characteristics All subjects 

Duration of cycle (days) 47.7±4.6 

Days of menstrual flow 4.7+0.23 

Regularity of cycle 
Percentage and number 

72 .S 
Regular cycles % 

27.6 
Irregular cycles % 

All values are given as mean ± standard error (S.E). 
Va lues in parenthes is represent the number. 

(74) 

(28) 

Conceived CC failure 

41.6±3 .8 SO.4±6.6 

4.9±3.8 4.6±0.2S 

29.7 (21) 70.9 (53) 

39.2 (11 ) 60.8 (17) 

Menstrual cycle of the female subj ects undergoing ovulation induction with CC is shown 

in table 4. Mean duration of cycle of female subjects at presentation was 47. 7±4.6 days, 

the subjects who conceived showed a lesser mean duration of cycle 41.6±3.8 days 

compared with CC failure subjects who had a mean duration of cycle S0.4±6.6 days. 

There was a non significant (P>O.OS) difference in the duration of cycle of subjects who 

conceived compared with the subjects with CC failure. Mean days of menstruation of the 

total number of female subjects undergoing ovulation induction with CC was 4 .7±0.23 

days. The subjects who conceived after ovulation induction with CC showed a mean days 

of menstruation 4.9±0.S2 days. While subjects with CC failure showed mean days of 
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conceived compared with CC failure subjects was statistically non significant (P>0 .05). 

Regularity of the menstruation was observed in the subjects undergoing ovulation 

induction with CC. Number of subjects with regular cycles was 74 (72.50%). Out of the 

total number of subjects with regular cycles those who conceived was 2 1 (29.7%) and the 

female subj ects who ended up with CC fa ilure was 53 (70.9%). The total number of 

female subjects with irregular cycle \vas 28 (27.60%), the female subj ects who conceived 

was 11 (39.2%) and the CC failure was observed in 17 (60.8%) of female subjects. 

ENDOCRINAL PARAMETERS 

Table 5 

Endocrinal parameters mean serum FSH (mIU/ml), LH (mIU/ml), prolactin (ng/ml) 

levels of day 3 menstrual cycle of 102 infertile female subjects undergoing ovulation 

induction with Cc. 

Characteristics All subjects 

Serum FSH mIU/ml 5.9+0.38 (46) 

Serum LH mIU/ml 8.24+0.62 (46) 

Serum prolactin ng/ml 11.4+0.71 (66) 

LH: FSH -
FSH ratio -

LH ratio -

All va lues are given as mean ± standard error (S.E). 
Va lues in parentheses represent the number. 
FSH follicl e stimulating hormone, LH luteinizing hormone. 
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Conceived CC Failure 

5.4±0.69 (13) 6.3±0.48 (33) 

8.90+0 .67 (1 3) 7.85±0.91 (33) 

11.4+ 1 (1 5) 11.4±0.89 (51 ) 

1.65 1.2 1 

1 0.91 1 1.07 

1 1.08 1 0.95 
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Endocrinal parametcr~ . mean serulll I--SH {mIU/ml). LH {mIU/ml) ami prolactin (ng/mJ) 

levels of day 3 memHruaJ c)cle <tl ong Wllh their ratio ill the mfertile female subjects 

undergoing ovulntlon inJuclioll \\ Hh CC is shown in (ubi !.! :5. ~leun serum 1" SI J leve l ut 

prest!nt~llio n of ti: l1Ial l.! :; l1l~lctt~ ul l(,krgomg ov ulat ion Induc tI on with CC \ \<I!i 

5.9±O.38111I U/ml. Ii \ \ [lS observed 111 the subjects who conceived that the mean FSllievd 

was less 5.4±O.69mlU/ml compared with the CC failure subjects .. vho had a mean FSH 

level of 6,3±0.48m IU/mJ.There was a non significant (P>O.05) difference in the FSH 

level of the female subjtcts who conceived compared to the subjects with CC failure. 

Mean serum U-I level of the total number of female subjects was 8.24±O.62mIU/ml. The 

female subjects aft~r ovulation induction with CC failure presented with mean serulll LH 

level 7 .85±O.91 mIU/ml. The subjects who concei ved had a higher LI-I levels which was 

8.90±O,67mIU/ml. Stat isticaUy the mean serum LH level of subjects who conceived 

compared to the female subjects with CC failure was nOl significant (P>O.05). Serum 

level of serum Prolactin level of tota l number of subjects undergoing ovulation induction 

with CC was 11.4±O.71ng/ml. The female subjects who conceived after ovulation 

induction with CC was llA±lng/ml and in subjecls with CC failure was 11.4±O.89nglmL 

T here was no significant (P>O.05) difTerence statistically 111 subjects who conceived 

compared to Ihe suhjec ts with CC fa ilure after ovulation induction wi th CC The LH . 

FSH ratio of 1.65 was observed in the femal e subjects who conceived after ovulatIon 

induction with CC ,,\hile it \Va:; less than 1.2 1 in subjects with CC failure, The LH ratio 

was Illore than I in the subjects \'ho conceived and less than I in the subjects with CC 

failure after ovulation induclion \\'ilh CC. The FSH ratio was less than I in the subjects 

who conceived compared to the subjects wilh CC failure which was more than latter 

ovulation induction with Cc. Both the rat io's of LH and FSH in the subjects who 

conceived and with CC failure are the mirror images of each other. 
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Table 6 

Mean serum Progesterone (ng/ml) level of day 21 of the menstrual cycle and BMI 

(kg/m2) of female subjects undergoing ovulation induction with Cc. 

Characteristics All subjects 

Serum progesterone ng/ml 6.14±O.87 

BMI kg/m2 21.5±O.51 

All values are given as mean ± standard error (S.E). 
Values in parentheses represent the number. 
BMI Body Mass Index. 

Conceived CC Failure 

(41 ) 5.3±1.4 (12) 6.4±1.1 

(42) 21.6±O.59 (12) 2 1.6±O.72 

Mean serum Progesterone (ng/ml) level of day 2 1 of the menstrual cycle and BMI 

(kg/m2) of female subjects undergoing ovulation induction with CC was shown in 

(29) 

(28) 

table 6. Mean serum progesterone level of day 2 1 of the menstrual cycle of total number 

of female subjects undergoing ovulation induction with CC was 6. 14±O.87ng/ml. The 

subjects who conceived showed mean serum progesterone level of 5.3±I.4ng/ml 

compared with CC failure subjects who had a mean progesterone level of 6.4±1.1ng/ml. 

There was a non significant (P>O.05) difference in the serum progesterone level of 

subjects who conceived compared with the subjects with CC failure. Mean BMI of 

female subjects at presentation was 21.5±O.51 kg/m2 , the subjects who conceived showed 

a BMI of 21.6±O.59kg/m2 .The female subjects with CC failure presented with a BMI of 

21.6±O.72kg/m2 
. There was a non significant (P>0.05) difference of BMI in the female 

subjects undergoing ovulation induction with CC who conceived compared to subjects 

with CC failure. 
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CHARACTERISTICS OF SUBJECTS CONCEIVED 

Table 7 

Number of primary and secondary inferti le female subjects along with relationship 
between conception and treatment cycles with increasing dose of CC in the same 
female subjects undergoing ovulation induction. 

Characteristics All subjects 
Number 0/0 

Number of subjects 102 

Number of 
subjects conceived 
in treatment cycles 

I 12 .)) . .) C ~ ") 

II 15 (44.1 ) 

III 7 (20.6) 

IV -

Values in parentheses represent percentage. 
No of cycles represent: 
I : induced with 50mg CC 
II : induced with 1 OOmg CC 
III : induced with 150mg CC 
IV: induced with 200mg CC 

Primary infertility Secondary infertility 
Number 0/0 Number 0/0 

56 (54.9) 46 (47.1) 

6 (50) 6 (50) 

11 (73) 4 (27) 

" (43) 4 (57) .) 

- - - -

Total number of infertile female subjects with primary or secondary infertility that were 

included in this study were 102, out of which 56 (54 .9%) were with primary infertility 

and 46 (47.1%) were with secondary infertility (table 7). The same number of female 

subjects underwent ovulation induction with the increasing dose of CC in four treatment 

cycles. In the first treatment cycle induced with 50mg of CC 12 (35.3%) female subjects 

conceived, out of which 6 (50%) were primary infertile and 6 (50%) were secondary 

infertile subjects. In the second treatment cycle induced with 100mg of CC 15 (44.1 %) 
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fema le subjects conceived, out of which 11 (73%) were primary infertile and 4 (27%) 

were secondary infertile subjects. In the third treatment cycle induced with IS0mg of CC, 

7 (20.6%) female subjects conceived, out of which 3 (43%) were primary infertile and 4 

(S7%) were secondary inferti le subj ects. In the fourth treatment cycle induced with 

200mg of CC none of the female subjects conceived (table 7). 

Table 8 

Number and percentage of regular and irregular cycles in female subjects 
undergoing ovulation induction with CC along with the relationship between 
conception and increasing dose of CC in the four treatment cycles. 

Characteristics All subjects Regular Cycle Irregular Cycle 

Number of subjects 102 

Number of 
treatment cycles. 

I 12 

II IS 

III 7 

IV -

Values in parentheses represent percentage. 
No of cycles represent: 
I : induced with 50mg CC 
II : induced with 1 OOmg CC 
III: induced with 150mg CC 

IV: induced with 200mg CC 

Number (%) Number 

75 (73.5) 27 

8 (67) 4 

10 (67) 5 

5 (71) 2 

- - -

Tota l number and percentage of regular and irregular cycles of female subjects 

(%) 

(26.4 ) 

(33) 

(33) 

(29) 

-

undergoing ovulation induction CC along with the relationship between conception and 
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the increasing dose cfCC in the four treatment cycles is shown in table 8. Out of the toUtI 

!lumber of female su~i ects who underwent ovulation induction with CC as desc ri bed 

previously. 75 (73.5%) subjects hat! regular mcnstrllJI cycl1;!s and 27 (16.5%) femak 

subjects had irregular menstrual cycles. The femule subj ects who conceived aftcr 

ovulation induction \\ ilh the increasing dose of CC in four treatment cycles is shown in 

table 8. In the first treatment cycle induced with 50mg of CC. 12 subjects conceived. 8 

(67%) had regular cycles and 4 (33%) subjects had irregular menstrual cycles. In the 

second treatment cycle induced with IDDmg afCC. 15 female subjects conceived. out of 

which 10 (67%) fema le subjects had regular cycles and 5 (33%) had irregular menstrual 

cycles. The female subjects who underwcnt the third treatmcnt cycle with J 50mg of CC 7 

conceived, 5 (71 %) had regular cycles and 2 (29%) had irregular menstrual cycles. The 

female subjec ts who underwent fourth treatment cycle with 200mg of CC ended up with 

complete CC failure . 
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Table 9 

Number and percentage of female subjects with polycystic and normal ovaries 
undergoing ovulation induction with CC in relation to conception and the increasing 
dose of CC in the four treatment cycles . 

Characteristics All subjects 

Number of subj ects 102 

Number of 
treatment cycles 

I 12 

II 15 

III 7 

IV -

Values in parentheses represent percentage. 
No of cyc les represent: 
I : induced with 50mg CC 
II : induced with I OOmg CC 
III: induced with 150mg CC 
IV: induced with 200mg CC 

Polycystic ovaries Normal ovaries 
Number 0/0 Number 0/0 

32 (31.4 ) 70 (68.6) 

5 (42) 7 (58) 

5 '. (33) 10 (67) 

3 (43) 4 (57) 

- - - -

Total number and percentage of female subj ects with polycystic and normal ovaries 

undergoing ovulation induction with ee in relation to conception and the increasing dose 

of ee in the four treatment cycles is shown in the table 9. As mentioned previously out of 

the total number of 102 female subj ects on USG 32 (31.4%) were peo and 70 (68.6%) 

had normal ovaries. These female subjects underwent four treatment cycles with the 

increasing dose of ec. In the first treatment cycle induced with 50mg of ee 12 female 

subjects conceived. out of which 5 (42%) had peo and 7 (58%) had normal ovaries. In 

the second treatment cycle induced with 1 OOmg of ee 15 subj ects conceived out of 

whom 5 (33%) had peo and 10 (67%) had normal ovaries. The female subjects who 
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underwent third treatment cycle with 150mg of CC 7 conceived. Out of the one who 

conceived 3 (43%) had PCO and 4 (S7%) had normal ovaries. In the fourth treatment 

cycle with 200mg of CC none of the female subj ects conceived (table 9). 

ENDOCRINAL PARAMETERS OF THE SUBJECTS CONCEIVED 

Table 10 

Mean hormonal profile, serum LH, FSH, Progesterone, and Prolactin levels along 

with period of infertility in relation to the increasing dose of CC in female subjects 

who conceived undergoing ovulation induction with Cc. 

Number of Serum LH Serum FSH Serum Serum Preiod of 

cycles Progesterone Prolactin infertility 

(mIU/ml) (mIU/ml) ( ng/ml) (ng/ml) (yrs) 

I 7.07±1.13 (4) 4.89±0.S3 (S) S.88±2.S (6) 11.4+ 1.S2 (5) 4.04+ 1.11 

II 9.41±0.99 (8) 6.27±0.92 (7) 7.1±1.38 (8) 11.2±1.12 (9) 5.28±1.27 

III 9.54+ 1.30 (S) 5.38+1 .7 (5) 7.93±3.75 (3) 14.21±3.3 (3) 7.35±1.42 

IV - - - - -

All values are given as mean ± standard error (S.E). 
Values in parentheses represent the number. 
No of cycles represent: 
I : induced with 50mg CC 
II : induced with I OOmg CC 
III: induced with 150mg CC 
IV: induced with 100mg CC 

Mean hormonal profile, serum LH. FSH, Progesterone, Prolactin and period of infertility 

in relation to the increasing dose of CC in four treatment cycles in female subjects who 

conceived undergoing ovulation induction with CC are shown in table 12. Female 

subjects who conceived in the first treatment cycle induced with 50mg of CC their mean 
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se rum LH was 7.07±1.l3mIU/ml in 4 female subj~cl.s. Ml!all SC rllm FSH wa:; 

4.89.±O.S3mIU/ml in 5 remale subjects while mean sc;:rum progesterone was 

5.88±2.5ng/m l in (, I ~ !nn l e ~ubj.:~1.'1 Mt:<lrl !:'>t:rUnl Pr()\1.Ict in was \ J All 52nglmJ in 5 

female subjcc15. \\hit.: mean peri LId of inferti lity \vas·~ 04.!:1 llyrs III 11 subjects. h~mal~ 

subjects who ":01 I..:t: I \ t:d duri ng the sc:cond treatment cycle \vlth I OOmg of CC showed 

mean serum LH 9.4I .!:O.99mIU/ml in 8 female subjects while mean St: runl FSH WtlS 

6.27mIU/ml in 7 fema le subjects. Mean serum Progesterone was 7.1 .±. 1.38ngim t in 8 

female subjects whil\! mean serum Prolactin was 11.2 1± 1.12ng/ml in 9 female subjects . 

Mean period of infe rtility wns 5.28± 1.27yrs in 14 female subjects. Female subjec ts who 

underwent third treatment cycle with ISOmg oree and conceived showed mean serum 

LH 9.54±.1.30mIl J/ml in 5 subjects. Mean serllm FSH was 5.38±1.7mIU/mlin 5 femalt: 

subjec ts. Mean seru m Progesterone was 7.93±3.75ngillll in 3 female subjects while mean 

serum Prolactin was 14.16±3.32nglm l in 3 female subjects. Mean period of infertility in 7 

female subjec ts was 7.35±1.42yrs. Female subjects undergoing fourth tre:ltlnent cycle 

with 200mg orce (lid not concei,·e. 
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Fig 19 : Mean serum Progesterone (ng/ml) and Serum Prolactin (ng/ml) levels of 
females who conceived with CC in the four treatment cycles. 
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Fig 20 : Mean duration of infertility (yrs) in the female subjects who conceived 
with CC.in the four treatment cycles 
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TVS OF THE FOLLICLES 

Table 11 

Mean follicular diameter on TVS in follicular, ovulatory. and leu teal phase of 
menstrual cycle and the female subjects who conceived in relation to the increasing 
dose of CC in the female subjects undergoing ovulation induction with Cc. 

No of Follicular Conceived Ovulatory 
cycles phase Diameter phase 

Diameter Diameter 

(mm) 0 10 (mm) 0 10 (mm) D14 

I 10.91 +0.73 11.50± 1.38 12.69±0.94 
(102) ( 12) (102) 

II 11.95±0.47a 16.57±1.18a* 14.02±0.65 
(90) ( 15) (90) 

III 12.47±0.41 12.52±1 14.87±O.55b 

(75) (7) (75) 

IV 12.68±0.41 - 14.86±0.56 
(9) (9) 

All va lues are given as mean ± standard error (S.E). 
Values in parentheses represent number of fema le subjects. 
No of cyc les represent: 
I : induced with 50mg CC 
II : induced with I OOl1lg CC 
III : induced with 150ll1g CC 
IV: induced with 200l1lg CC 
Statistically sign i ficant 
a* p<O.04 
b** P<O.04 
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Conceived Anovulator . 
Diameter y Leuteal 

phase 
Diameter 

(mm) D14 (mm) D2 1 

15.57±2.09 11.86±1.22 
(1 2) (82) 

17.80±2.55 14.31±0.75 
(15) (53) 

"'3 "'9b** 17." ±1." 14.22+0.66 
(7) (34) 

- l S.33±0.66 
(5) 
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Mean follH.:ular diametl.'r 011 TVS in fo lliculnr. ovulatory and ICLItcal phase of menstrua! 

cycle and the female subjecb \vho conceiwd in relation to the increas ing dose of CC' III 

the femfllc su~il.:cl:s undergoing ovuliltion mdllction \vitb CC is ::;huwn in table 11. 

Female ~llhjcd;-; ll1\th:rgoing 0\ ulatlon Induction ~1l tbe first c)cll.! "ith 50mg (}f Cl' 

prcsel1tl.!d with 1l11.!;1!l folliculnl' dWIll.:ter (mill) ill the follicular phase on d;1Y 10 of 

menstrual cycle I ((91±Q, 73mm ( 102), while the fem31e subjects who cUIll:eived shQ\ved a 

mean follicular diameter 11.50±1.381ll1ll \\i th Ilon significant (P>O.05) diffcrence. The 

same female SUbjects undef\\elll TVS on day 14 of the menstrual cycle in the ovulatory 

phase as shown in the table presented with mean follicular diameter (mm) l2.69±O.941l11ll 

compared 10 the rel11~lie subjects who conceived IS.57±2.09mm with non significant 

(P>O'()5) difference. The same subjects who fa iled to ovulate. in the lemeal phase on day 

21 of thc menstrual cycle on TVS presented with mean foll icular diameter of 

11.86±1.22mm with non significant difference (P>O.05) between the oVl.datory und 

leuteal phase follicu lar diameters. The same fema le subjects (90) who fai led to conceive 

underwent induction in the second cycle with I OOmg of Cc. Mean follicular diameter or 

<111 female subjects in the follicular phase \\-as 11.95±0.47mm, wh ich was markedly less 

comp:lred to tll~ subjects \\ ho conceived 16.57±1.18mm. There W.:lS a signi ticant 

(P<O.04) as .sh o\\11 in th~ table. rh~ sum!: subjects Ull lVS in th~ ovulatory phast:: 

presented with 1.J .02z0.05mm. out of "vhich the subjects wbo conceived presented with 

17.80±2.:55mm with u nOll signific.:lnt difference tp>O.05). fhe same female subjects who 

failed to conceive 311d also failed to ovulate and ended lip with anovulat ion presented 

with a mean follicular diameter of l4.31±O.75rnm. The female subjects (75) who failed to 

conceive underwent induction \\ ith CC in the third cycle with 150mg of Cc. In the 

rollicular phase these female subjects presented with the mean rollicu lar diameter of 

12.47±0,4lmm and the subjects who conceived presented with the mean follicular 

diameter of 12.52± 1 mill. There was a non significant (P>O.05) difference in the subjects 

who conceived and who failed to conceive, The same subjects in the ovulatory phase. day 

14 of the menstrual cycle presented with the fo llicular diameter of 14.87±O.55mrn and 

those female subjects \\iho concei\'ed aillong them presented with the mean fo ll icul:lr 

diameter of 17.33±1.39mm. There \-vas a sign iticant (P<O.04) di lTerence in the mean 

follicular diameter or fel1l~l e subjects who conceived in the ovulatory phase of the 
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menstrual cycle than the subjects who failed to conceive. In the leuteal phase, on day 2 [ 

of the menstnml cycle, the subjec ts who failed to ovulate presented with the mean 

follicular diameter of 14.22±O.66mmThe female subjects who did not conceive should 

have fol\O\ved up with the fourth cycle. but onl y nine female subjects followed the fourth 

cycle with 200mg of Cc. Out of them none conceived as shown in the table II. The 

female subjects who underwent four treatment cycles with CC. 82 subjects were 

anovulatory in the first cycle. 53 subjects were anovulatory in the second cycle. 34 

subjects in the thi rd cycle and only live out of nine in the fourth cycle as shown in the 

table II. 

-~. 

/ . 
• 

" 
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Table 12 

Mean follicular diameter on TVS in the female subjects who ovulated and who had 

anovulation in the four treatment cycles undergoing ovulation induction with CC 

No of cycles Ovulation 

Follicular diameter 

(mm) 

I 11.89±0.89 

II 14.89±0.69 

III 14.77+0.60 

IV -

Total diameter 14.77±0.60 

All va lues are given as mean ± standard error (S.E). 
No of cycles represent: 
I : induced with 50mg CC 
II : induced with IOOmg CC 
III : induced with 150mg CC 
IV: induced with 200mg CC 
Stat ist ica lly significant 
• P<O.05 
" P<O.OI 
···P<O.0006 

Anovulation 

Follicular diameter 

(mm) 

1 1. 89±0.72 

12.86+0.44 • 

13.44±0.39 •• 

14.02±0.38 

14.02±0.38··· 

Mean follicular diameter on TVS in female subjects who ovulated and who ended up 

with anovulation after ovulation induction with CC in the four treatment cycles with 

increasing dose of CC is sho\vn in table 12. Mean follicular diameter on TVS in the 

subjects undergoing ovulation induction with CC in the first cycle as shown in the table 

presented with 11 .89±0.89mm who had ovulation and the subj ects who ended up with 

anovulation presented with mean follicular diameter of 11.89±0.72mm. The difference in 
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Fig 22 : Mean follicular diameter (mm) offemale subjects with ovulation and 
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Fig 23 :Mean follicular diameter (mm) offemale subjects with ovulation and 
anovulation in the four treatment cycles after ovulation induction with CC. 
*P<O.05. 
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the ovulation and anovulation was non significant (P>0.05) . In the second cycle of 

ovulation induction \\·ith 100mg of CC, the female subjects who ovulated presented with 

the mean fo ll icular diameter of 14.89±0.69mm and who failed to ovulate presented with 

12.86±0.44mm of mean fo ll icular diameter. There was a significant (P<0.05) difference 

in the female subj ects with ontlation and with anovulation. In the female subject who 

underwent ovulation induction with CC in the third cycle with 150mg of CC presented 

with mean follicular diameter in the subj ects with ovulation as 14. 77±0.60mm and in 

female subj ects with anovulation with 13.44±0.39mm. The difference in the mean 

follicular diameter in female subjects with ovulation and anovulation was significant 

(P<O.Ol) . The female subj ects presented with the mean follicular diameter in all the 

treatment cycles, those who oV'ulated showed mean follicular diameter 14.75±0.49mm 

and with anovulation with mean fo llicular diameter of 14.02±0.38mm. The difference in 

the mean follicular diameter of ovulation and anovulation was marked (P<0.0006). 

Table 13 

Total mean number of follicles , in the right and left ovary and in the female subjects 

who conceived after ovulation induction with CC. 

CC Failure Conceived 

6.l 4±0.13 7.84±0.46* 

All va lues are given as mean ±..standard error (S.E). 
Statistically significant 
a· p<O.00002 

Left ovary Right ovary 

6.29+0 .19 6.0±O.18 

Total number of fo llicles that were stimulated by induction with CC also in the right and 

left ovary and in the female subj ects who conceived is shown in the table. Total mean 

follicular number after ovulation induction with CC was 6.14±0.1 3. Mean follicular 

number in the right ovary was 6.0±0.18 and in the left ovary was 6.29±O.19. The female 
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subjects who conceived after ovulation induction with CC presented with the mean 

follicular number 7.84±0.46. There was a marked significant (P<0.00002) difference in 

the mean number of follicles after ovulation induction in the female subjects who 

conceived and the total number. 

SEMEN ANALYSIS 

Table 14 

Semen analysis of the male partners of female subjects undergoing ovulation 
induction with Cc. 

Parameters Values 

Volume 3.19+0.1 9 ml 

Count 86.60±8.19 x 106 
/ ml 

MOTILITY 

Active 44.45±5.49 x 106
/ ml 

Sluggish 12.57±3.04 x 106
/ ml 

Immotile 17. 13±3.64 x 106
/ ml 

MORPHOLOGY 

Normal (%) 82.09±3 .87 

Abnormal (%) 31.0+3.29 

Colour White 

Consistency Viscous 
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Semen analysis of the male partners of females undergoing ovulation induction was done. 

Females with their male partners having normal semen parameters \vere included in the 

present study. The semen which was included was white and viscous. The mean vo lume 

came out to be 3.19±0.19ml. Mean count of the sperms was 86 .60±8 .19 x 106/ml which 

was within normal range. Motility for active, sluggish and immotile sperms was done. 

Mean active sperms were 44.45±5.49 x 106/ml, mean sluggish were 12.57±3.04 x 106/ml 

and mean inactive were 17.13±3.64 x 106/m 1. Mean morphology for normal sperms were 

82.09±3.87 % and for abnormal was 31.0±3.29 %. 

Table 15 

Pregnancy rate and percentage of pregnancies in the female subjects undergoing 

ovulation induction with Cc. 

Characteristics Pregnancy % 

Pregnancy rate per treatment 12.3 

cycle. 

Cumulative conception rate '1'1 '1 
.. '-' . .) 

The present study that was undertaken with 102 female subjects who were induced with 

CC showed the cumulative conception rate as 33.3 % and the pregnancy rate per 

treatment cycle as 12.3%. 
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ISCUSS10n 



A re lrospec livt: anJ prospectiv.: rollow~up study was carried aLit to de lermjn~ \vhet h~r 

initial sc reening. could predict the chances of ovulation and conception III 

norl11ogoJltldotrophic oligo/amenorrhic ini'ertile WOrTlt: 11 undt:rgo ing CC induction for 

o\'u lat ion. Late marriages arc resulting in ullprecedent.;d number of COllPlt.::; \\110 do:~irt: 

pregnancy reiatiH' I) late in lire This has l'e!iul ted in a ck:clint.: in fertility and an illcrt:3~t: 

in pregnancy .. vastnge with advanc ing age and presents a new challcnge for the clinician 

treating infertility (Spercrr. 19941. 

This study was carried out on 102 female subjects. The number of subjects who 

conceived was 34 (33 .3%). while 68 (66.7%) showed CC failure after ovulation induction 

with ce. Imani et al (1998) carried au! a study on 201 female subjec ts and found 77.5% 

\0 be responders whereas ::!1.5% failed to ovulute, was CloJlliphene resistan t anovulation 

(CRA). In a later study in 1999 he reported a conception rate of 5 J % . In 2002, Imani et al 

studied 256 (WHO group 2) normogonadotropic oligo I amenorrhic infertile female 

subject ... , out of which 56% were ovulatory and l R% ... howecl conception after induction 

with Cc. All these reported figures were higher than those fou nd in our study. Lidor et al 

(2000) observed 22 in fe rti Ie subjec ts with peos and demonstruted a. pregnancy ra te of 

33.3%. Although, lesser number of subjec ts was invo lved, the results arc simil ar to Ihe 

present study. Yolanda et a[ ( 1998) studied 45 inferti le fema les undergoing OyulalLOn 

induction in an increas ing dose of CC from 50mg to 100mg. afte r four treatment cycles 

the pregnancy nlte \Vas 36%. These results are consistent with our study. Kaustll el o[ 

( 1997) observed the rate of pregnancy to be c lose to that expected in a uormal fe rti le 

population. Hughes et al (2000) considered CC to be superior to no treatment or placebo. 

Lower percentage o r response has been shown by different researchers who evaluated the 

effecti veness or CC (Boostanfar et aI , 200 I, Fluker el al. 1996). Unsuccessful CC 

treHtment was observed in twelve subjects with OVUlatory infertility by Mitwally el ill. 

2001. Eijkeman's et al. 2003. prospective study of 20l subjects, 25% showed e RA, that 

is they remain anovulatory a fter multiple attempts with increased doses of Cc. tn Ih~ 

present study the percentage of CRA (63.1 %) was more than the responders. 
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Infe l1illty i:o ddind a.s 1 year uf unprotected IIlte-I"COllfSe without pregnanc),. 

Epidemiologically it may be expected that 8 11% of couples cxperiellcl! some form of 

infertility. it rnn) t;lc primary infertility or sccondaJ') mtertilny (Bt:lsey el £II. 19})6) 

an~cting 50 - 80 million people \\orld wiele. according to n labulnuol1 of J\nilahle data 

Oil prevalence of prinwry and secolldary infertility hy WIIO 1991. The pel'centage of 

primary infertilit) 11:1:-. illCl"t!dseli [u 70%. In th!;: prcsc:nl stucly female subjects were taken 

randomly. The pcn:1!11Iage distribmion of pl'lmary infertility (54.9%) was more than 

sccondary infertility (-17.1%) in the present study \vhich is a lesser percentage than the 

study done by WHO 1991. While in anOlher sttldy by WHO, which suggest tbat in most 

of the countries 60 - 84% of subjects needing infert ility investigations have primary 

infertility (Ronald and Grey. 1990). Saeed and Rana, 1993, and Ghani, (2002), showed 

incidence of primary infertility to be 67.69% and 71.62% respectively. PrimalY infel1i1e 

subjects showed n better response to Cc, 35.7% conceived whereas only 29. 1 % show'ed 

conception in secondary inferti le subjects. hnani et al. 1998 and 1999 carried out both 

studies in Netherland wh ich showed primary infertili ty to be 72% in both studies \\I·;th 

conception rate 38.75% nfil!r ovulation induction with CC in the former study which is 

close to our stud) and 71 % in the later which is a higher percentage. Similarly Fuji et <11 

( 1997) in Japan had 72.2% primary infertile subjects. but tile percentage of pregnancies 

was low 22.2%. Mustafa et al (1994) observed in SaudI Arabia that 41.2% suffered from 

primary infertility and 58.8%) from secondary infertility. Similarly ldrees et al (2000) 

found that primM)' infertile subjt:c ts showed a pregnancy rate close to the present sllldy 

36% in the treatment group orcc protocol. 

Duration of infertility in the prescnt study was significantly less (P<0.04) in case of 

female subjec ts who conceived than in subjects with CC failure or CRA. lmani et al 

(1999) found shorter mean duration of infertility in both groups. This di frerence ill study 

might be due to the fact that patient in the west more aware and therefore present earl y. 

Subjects with shorter duration of infertility. responds well to the CC protocol. 

Ovulat ion induction ill the present study W;;'IS done in the increasing dost: ur 50, 100. 150 

and 200mg from day 2-6 of the subsequent menstrual cycles. Each female subject 
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underwent 3 4 treatment cycles. Tot~ 1 or 276 cyck s were induced with ce, 36.9% 

cycles \-vere OVU1 11101'Y and 63. 1 % \.\ ere anovu latory or labe led as e RA Results sim ilar 10 

tI le prc~<:nl anal)'~is \'-'e IC obser\ ed b) Fluker et al (1 996) and Smith c i HI ( 1998). Irnani CI 

a[ ( 1998) obse l'\ ed 20t \\Llme n . \\ ho 1111de rwe l1l n 10Lai of 432 cycles in increasing dose of 

CC 50, [00. a llli !SOl1lg ['mill day 3 - 7 Ie I' 5 days. In tile abovc mentioned study 2:2.5% 

subjects remained ano\,tdato ry (eRA ). This percentage is less than uU r stuJ). which 

might be due to I.!arly presentiltion and shorter durati on of infe rtil ity. Mitwally et al 

(200 }) studied subjects \\ ith CC trea tment in peas and showed ovulation in 44.4% 

subjects which is close to the present study. Yolanda et al (1998) observed 76% and 75% 

ovulatory cycles which are higher percentages that are out of 134 cycles. 102 cycles were 

judged to be oVl1 llltory. f\lustafa el al (1 994) carried a lit a study in which ovulation 

induction was done in 107 cycles and observed 22 ovulatory cycles (20.56%) thi s 

pcrcentage is less than the present study. Dirferent researchers have observed that 80% of 

subjects treated with CC in doses upto 250mg per day ror 5 days wi ll ovulate but only 

40% conceive (Gys lcr et a l. J 982. Hammond et ai, 1983, I-Iammond et a i, 1984). Whi le in 

the present study 68. 1 % of the patien ts ovulated and only 33.3% showed conception. 

Other causes apart from anovulat ion migh t be the reason fo r thi s failure orcoll ception. 

The mean number of treatment cycles was significantly less (P<0.05) between the 

subjects who conceived and who showed CC failure after ovulation induct ion with Cc. 

Fuj i et a l (1 997) round that the mean num ber of treatment cyctes were similar in the 

group who conceived and the group with CC railure after induction with CC in infe rtile 

subjects with <2 years duration of infertili ty. Imani et a[ ( 1999) found that the mean 

number of treatment cycle was 3_2±2.6 in 159 subjec ts, when the duration of inferti lity 

\vas <2 yrs. In contrast to the above studies the present study showed shoneI' mean 

number of treatment cycles with >2 yrs duration of infe rtili ty. In coup les with 

anovulat ion as the only infen ility factor 75% of subjects will conceive within 3- 6 months 

of therapy (Caro lyn e l a l. 1997). Similarly Nasscri and Ledger (2001) found anovu[aLury 

women who are responsive to CC should be treated for at least 6 cycles and the treatmelll 

should be limited In 12 cyc les. 
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The subjects includt:d in the present study presented with mean age of 28.4~0 . 5 years. 

Conception was seen in the meun age: of 27.09±1 years after ovul:ltion induct ion, which 

was comparmivd, less th'ln the subjects who showed CC failure with no signirictll1l 

uiff..:renct!. Young subjects have a higher probabilit) to conceive during rc illducell 

ovu lator) cycles. Tht' fecundab ility rate of the subjects decreases by approx IIllately 10% I 

year. This is in ngr.::o:ment \\ ilh It:porl:) thut indicate that age is an important fac tor for the 

prediction of chances for spontaneous conception in ulltreated nonlloOvlIlatory subrertile 

subjects (Mulders et al. 2003. imani et a i, 1999. Eimers et a1. 1994, Collins et ai, 1995. 

Scott et OIl 1995). Similar findings have been reported for the prediction of chances to 

conceive after exogenous gonadotrophin induction of ovulation (Dor et aI , 1980) and in 

vitro fertilization treatment (Tempc1ton et ai, \996). Imani el al (1999) observed that 

those who conceived were YOllnger 27±4 years as compared with CC fail ure 29±4. These 

results are consistent with the present study. All these studies revealed that predictive 

power of age was highest. While a study conducted by Fauji et al (1997) showed no 

effect of age on ovulation or {he treatment cycles. There was no difference of age in the 

subjects who conceived after ovulation indllction with CC and who conceived 

spontaneously. Yolanda et al (1998) observed two groups with average ages of32 years 

and 29 years respectively. The result s were almost similar with 96% ovulation in group I 

and 93% in group 2. Taylor and Braude (1994) slate Ihm if the female partner is young 

<30 years and there are no fact.ors in either history suggest ing un obvious problem, it is 

\\ ise to wait and the response to·CC is good. In older groups, therapies should be offered 

which are likely 10 be eCfective. 

In this study mean age at menarche was I 3.2±O. I I years. This figure is simi lar to other 

studies as the average age of menarche in UK is 13 yea rs and 95% of female population 

reached it between 11 - 15 years (Edmonds, \995) . Ghani. (2002) observed mean age of 

menarche was 13.19±O.02 years with a range of 10 - 1 S years in Pakistan. In the present 

study females who conceiycd showed a significantly less (P<0.05) mean age of menarche 

as compared with females who ended lip with CC failure after ovulation induction. 

Allhough no relationship lies in early menarche, infertility and conception but in ollr 

study the responders had early menarche. The average age be ing 13 .5 years in India. 13 

64 



years In Western Europe ::lnd 12.5 years in North America (Tindal , 19R7) In China 

average age of menarche is 12.5 yems (Ye. 1997). Bano. 1996 found ,1gC of menilrche in 

P:\k isliJn i \n)1l1t!n r;!llgcd b\.':t\\~cn 12 - 15 )'I!ms. No :s ignificUill difference WHS li'Hlnd 

nlllong ddTcrem ~oclOcconoll1ic grOllps. 

Men<:lfllnl c~ de It:n:;th in dek!'mined by the rate and quality of follicu lar gro\Hh .md 

development <lud is normal for the cyek to vary in lnd ividual women. In the present 

study mean dUl'atiul1 urc)d~ was 47.7±4.6 days. The subjects who conceived showcd H 

comparatively shorter duration of cycle 41.6±3.8 days. The response lo CC ovulation 

induction \\as better with shorter duration of the cycle. (Imuni el al . 1999) in a study 

divided the bleeding interval into 4 categories. Maximulll number of subjects who 

conceived belonged 10 the fi rst lwO categories with shorter duration of the cycle, The 

above study is consistent with the present study. Subjec ts with increased age and 

oligomenorrhea w~re predic tive for delayed pregnancy after first ovulation with CC 

(Eijkemans et al. 2003). Mean days of menstrual now showed no significant differenct! in 

the subjects who con~eived and who failed to conceive. Gha.ni. (2002) found Illean days 

of menstrual flow 10 be 5.88±O.72 days. in females with PCO, ~md -l ,53±O. 18 d<lYs in 

contro l sUbjec ts. whidl is consislenl \\lith our study. 

The prese11l study showed 72.5% regular cycles and 27.6% irl'egulm' cycles. rhe subjects 

who conceived after ovulation induction were more with irregular cycles 39.2% than with 

regular cycles 29.7%. Ghani , (2002) observed higher percentage of irregular cycles in 

PCO whereas the re\'~rse \\'as seen in subjects with normal ovaries. This is in accorda.nce 

with our Study and the study conducted by Convey et al (1989) who reported irregular 

cycles to be a presenting compla.int of females with peo. 

The subjects who conceived had non significant (P>O.'05) higher concentration of serum 

LH on day 3 compared to those who did not conceive. Although. these levels were higher 

but \Ve re \.vithin normal limits. Hassan, (2002) found that serum LH leve ls on day 3. in 

subjects with peas group were within normal range (S.6±O.8 mlU/ml) but were 

significantly high~r",s compared 10 control (4.9±0.3 mIU/ml). Me",n Lit : FSH ratio was 
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also signiticantl) high >2. In the present study LH :. FSI-I ratio is I :65 in subjects who 

conceived. is also :-.Iig.htl: higher. f-asihunnisn (1994) demonstrated that PCDS might 

exhibit 10\\ , nonmll or high serum LH levels on day J in both regular and irregular 

menstt·uatillg fcmale ::.. It IS suggested that abnormal LH secret ion is nOI ftn obligatory 

cO-us!.! of Illcnstrual Irn.:gularitlc", (F;'lsi!tunnis;.\. 199";, Galen et ai, 1993). Raised LH had u 

significantly high .. ·]" illLidcnc~ or inli:rtility than nunual Lli (37% Vt: IM~!) 21 %) and tl!es~ 

subjects h.1ve a significant ly higher probability to conceive once ovulatory cycles have 

been nchieved by CC timani C"t ti l. 199tJ. Kousta ct al. 1997. Balen ct a!. i 9(3). Th~ 

present study is consistent with the above studies as serum LJ-l on day 3 was higher 

(8.90:!:.O.67mlU/m l) in the SUbjects who conceived as compared with CC failure 

(7.85±O.91mIU/ml ). Although these levels were higher but were within normal limits. In 

contrast. a pOOl' treatment outcome has been observed in subjects with high LH levels 

during follicular phase of CC induced cycles and higher LH : FSH rat io. The possible 

explanation fo r this may be that the serum LH level has been taken in the late folli cular 

phase (Shoham, 1990). Lobo et ai , (1982) found that compared to subjects who ovulated 
• 

after induction with CC, the anovulatory subjects had higher L1-1 levels. higher LI-I ; FSt-l 

mtio and 111051 had pcas (Aziz et al. '998). However, the assessment of LI-I levels in 

anovulatory patients is problematic due to effects of timing. the il11l11u noassays used. nnd 

lhe pulsatile nature of Lll release (Fauser et al. 1993). All these reports are on serum LH 

levels on day 3 before initiation of CC medication. rather than during CC induced cycles. 

Indeed, elevated LI I levels may normalize only during CC induced ovtdatory cycles 

(Eden el al. 1989). Clomiphene Citrate induces a di scharge of LH as v..'eU as FSH and 

elevated LH concentrations arc believed to impede conception. Those with high day 3 LI-I 

levels are less li ke ly to respond to CC treatment (Homburg et ai, 1988. Regan et ai, 1990. 

Hmvles et al. 1986. Adams et al. 1985). Reduced fertilization rates have been reported 

when LH concentrat ion has been elevated dllring follic ular phase (Stanger <md YOllrci1. 

1985). Serum LI-I either normal or h.igb with polycystk or norl11.11 ovaries does not seem 

to represent a different clinical en tilY. It seems just ifiable to consider this flS a subgroup 

of (WHO group 2) normogonadotrophic oligo I amenorrhic infertility (Laven et al. 2002). 

Also, se rum LH concentrations do not predict ovarian response after CC medication 

(Kausta et a1. 19C)71. Whereas E ij ~k l1lans et al (2003) reported LI-I to be a potenl iai 
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predictor. Anovulation with 1111 eJe\ :lled LH in the presence of normal FSII is suggestjv~ 

of PCDS. Luw' FSI I und L11 Ic\cls illdlcate dysfunction;'\1 h) pothalal11ic or pituit::lrY It'vcl 

which is amenabk Iu ovuhllion therapy (THylor l: t al 19(4). 

The ratio of LI-I pS I I has bt't..'n used I:IS U llst.: fuJ laborat(11) indicator (If 111 appropriate 

gonadOtrophic secre ti cil fOf tJ\o! diagnusis or lyPt! ul' inrl!llil il) (Lubu el aI, 199(»). Some 

researches have subdivided the sllbjecIs 011 the basis of whether or not LH levels are 

rai sed ( Vejlsted el a1. 1976 <\nd Berger el <1t . 1(75). Mcan LJ-I and LH : FSH ra tio \Vas 

increased in CRA 3nd in females who fail ed 10 conceive and a diagnosis of peo with 

infe rtility was made (Lobo et aJ. 1983). In the subjects who failed to conceive in tilt! 

present study the Serum Ll-llewls on day 3 were less with LH ; FSH ratio less than in the 

subjects who conceived but within normal range. 

Serum FSH concentration on day 3 arc usually normal in women with (WHO group 2) 

normogonadotrophic oligo I ammenorrhic despite the fact that they have anovulatory 

infertility Ulat responds to treatment which raise serum FSH concentration (Franks el aI , 

1985, Yen et <11 , 1980, Imani et al. 2002. Laven et at. 2002). In the present study the 

serum FSH on day 3 falls within normal limits. Actual10\\ or absent FSI-I does not alter 

ovulatiun. lh~ domimmt follicle can survive in levels of FSII that 3re bclo\v the neccssnr) 

threshold (Aziz et al. 1998). ln the present study mean serum FSIt levels (5.9:t0.38 

mlU/m l) were within normal lim its. 

Peak serum progesterone concentration on day 21 did not vary with cycle number (Opsahl 

et ai, 1996, Ficciolgn et al \ 995) found no stati st ical difference of serum proges terone 

level in the luteal phase and oqdation W<1S considered on the basis of TVS evidence. 

Paulson et aI , (1 984) obserwd a correlat ion between sonographic determination of 

ovulat ion and serum progesterone le\·e!s. A ri se of serum progesterone level inlhe second 

half (luteal phase) of the cycle to he >30 IUnol l L suggests ovulation has occurred. This 

is common ly measured on day 21 of 28 days cycle (Taylor and Braude. 1994, Paulson et 

nl. 1984). A ri se in serum progesterone occurr ing in midcycle has been reponed by a 

number ofaulhors (Dodson et aL 1975. Strott el at , 1969). 1t was origina ll y sugges ted Ihal 
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the leve l of this hormone might indiculc lollicular growth (S trott ct al . 1 ~(9) but Inter 

publications (Dodson et al. 1975) indicated thal serum rrogestemnc was probHbly ~ 

product of l!3.l'ly Itnillil;,lt ioll (Ghalli. 2(02) supported this by obselvin.1!. thut no t:orrclali0n 

lies bt l\\;Ce rl rolli..:u1 ~11 gro\\1h (MFD) and serum prof!esterol1l.! level-;. During the Illt~al 

phase I.e flom 11 - r -; day of The c}cle . progeSlerol1t" COI1CerltnHIOn \\as 5 r 0 S7ng/ml 

(Ghani . 200~) . rhcs~ finJing~ ,:ne con!>rslt!'111 \\-jll1 the present s tudy. the subjects who 

conceived had mean progesterone cOl1centri.ltio ll to be 5.3± I.4nglrnl as compared to 5-15 

nglllli reported by Aptu et al. (1978) . In the present s tudy mid luteal se rum progesterone 

levels were 6.14±0.87 nglml which is in agreernen t wi th the limit 3 - 15ng/m1 se t for the 

adequate mid lutea l se rum progesterone levels in normal menstrual cycle by other 

researchers (Donison el al. 1980. 1"lull et al . 1982) 

Serum prolactin leve l \Vas found to be normal in (WHO gro up 2) nOfmogonadotrophic 

oligo / ammenorrhk: infertile subjects (Hull et ai, 1987, Youlanda et ai, 1998). 

Hyperproiaclinernia is found to cause amrnenohrrea Of oligomenorrhea and once Lhe 

correc t diagnosis is made nppropriate treatment results in the restorat iun of ovulatory 

cycles (Tay lor and Braude. 1994 . Kaplan et ai , 1997, Adams et al. 1986). Subjects who 

had higher LH and LH : FSH ratio. se rum pro lactin levels were found no rmal. 

Body mass index (8M!) of 19 - "5kglm' is considered as nomml. BMl (Ganong, 1993) 

with a low body weight can be associated with amenorrhea and an increased body weight 

exacerbates the hormonal derangements found in PC'OS, both have adve rse e ffects on 

reproduction (Taylor and Braude. 1994. Polson et ai, 1994, Homburg 2003. Correa et al. 

1978. Frisch. 1989), A loss of 5% of body mass in the obese PCO anovulatory patients 

results in spontancOlls resumption 01' ovulatory cycles and pregnancy (Kiddy et ai , 1992, 

Poison, 1994). In the present study the mean 8MI was 2 1.5±0.59 within normal range 

with no diffe rence b~t\\'een the subjects who conceived and who failed 10 conceive. 

These findings are consisten t ,,·jth that of Imani et nl (1999). While other rese(l rch~rs 

fou nd that 8MI is olle of the pr~d ictors ofanovll iat ion after CC med ication (E imers et a1. 

1994, Eiji kmalls ct al. 2003. Snick el al 1997. Lobo et al. 1982). Our study on the 

contrary does not coincide with the above findings. Weighl could not accurate ly predict 
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CC response. While Guzick (200-q found that lncreased I3M[ frequently complicates 

peas even though it is not J defini ng characteristic. hehavioral weight management is a 

central component of the oHwll treatment strategy. Wang et aI (2000) found that the 

prevalence or obcSl\) ill inlCrlil 1.! wOmen IS hn;h hut there is Ill) conclus ive ev idence lhal 

ext remes or '\t: lg h l are associated wi th a 10\\ ratc (24 J%) or pregnancy in A RT and 

uvulut iull inJuclioll. Dickey ct ul (1 997) stud ied lru'ge number ot subjects and found a 

correlation between patienl"s we ight and need for higher dose of Cc. Similar were the 

findings or Lobo et al. 1982. Shepard el al . 1979). An increased BMI is the only factor 

which is consistently associated with a dec reased response to Cc. Weight reduction 

should be an important part of therapy in anovulatory \Vorn~n (Kousta et al. 1997. Clark 

et a l. 1995 , Kiddy ct 01. 1992 .). 

Cumulati ve conception rale (CCR) according to the dose and number of treatmenl cycles 

in our study was 35.3% with 50mg in tbe lirst cycle, 44 .1 % with 100mg in the second 

cycle and 20.6% in the third cycle with 150mg. While Imani et a!. (1999) found CCR o r 

57%, 66% and 38% v{ith in 5 ovulatory cycles with increasing dose of ce. CCR was 

63% within six cycles and 73% within nine ovulatory CC induced cycles as compared to 

the present study where 33.3% was the eCR in four treatment cycles. At higher doses. 

chances of conception and ongoing pregnancy are not stat istically significantly reduced. 

although absolute CCR were low in the 150mg CC group. Gortilhsky el a l. ( 1978) noted 

5.6% of lolal pregnancy OCCllrred at doses of > I OOmglday. Rust el a1 (1974) reported 

22.5% of pregnancy occlllTcd at doses of 105 - 250mglday. Gyster ct a l (1982) found that 

26.7% of prcgmncies occurred at CC doses> 150mglday and Shephard et al (1979) found 

28% of pregnancy at doses of > 150mg. compared to the present study that shows highe r 

percentage of pregnancies in the given doses. Two third of pat ients who conceive reach 

the end point within three ovulatory cycles CC induced treatment cycles (Gorlithsky et al. 

1978). The present study and by other researchers are in agreement with previolls rcports 

regarding conception with CC treatment \\ hi ch is simi lar Lu spontaneous conception in 

normoovulatory women (Tietze et al. 1968. Gaicia et al . 1982. Gysler et a i, 1982). KOllsta 

el a] , (1997) found CCR continues to rise after six treatment cycles .. vith Cc. reaches a 

peak by treatmen t cycle 11 and approaches that of the normal population. [mani et al. 
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(2000) ... ho\vetl CCR in three consecutive cycles to be 42%. Most of fhe pregnancies 

occur ill a dose of IOOmg/da) . il l1mmond et al ( 19R1) fOll nd th tu the most .. ignifical1 l 

facto r CO lltll bullIl g to reduce overall rrcgntlncy ra le Wa!i rali cnl'~ discontinua tion of 

therapy and other ('lcta rs like abnormal semen analysis, pelvic or IUh;l1 lactOl'S and poor 

cervical mucus. Along w ith these fac tors wc found in our study lac k of knowledge, 

awareness and soc ial pressures as impomult 1::1clors. eCR correc ted for d isconti nuat ion 

approach in 100% aner tcn cycle therapy with lI pto 150mg of ec. Gorlithsky el al (1978) 

.,dminislered high doses of 150mg and 200mg and found it e ffective in indllcing 

ovulation and in three ovu latory cycles 50% of patients conce ived. This does not 

represent discrepancy belween ovul ati on rate and pregnancy results. The results of Gys ler 

et a l ( 1982) are s imilar to the presen t analysis that the great majori ty of subj ects who 

conce ive did so during the first three cycles. 

In the presen t study subjects with regu lar menstru al cyc les responded better as compared 

to subjects with irregular cycles. Hull et al ( 1987) on popu lat ion stud ies revea led that 

irregular cycles accounted for 90% of patients wilh oligomenorrhea and 37% wi th 

amenOlrhcn or 73% with oligo or amenorrhea. Oligo or amcI10 rrh t.:~1 w:coun ted fo t 2 1 % of 

couples with infertility. 

Subjects with normal ovaries in the present study were 68.6% as compared with peas 

(3 I .4%). With a standard thera py for anovulatory women a signifi cant proportion with 

r e a s , fa il 10 ovulate with standard dosage ofCC and nrc ca lled CRA (Amin el a i, 2003). 

A comparati ve study was done (Mit,\ ally et ai, 200 1) with PC OS and w ith infertil e 

subjects with normal ovulation that showed 25% pregnancy rate in PC OS and 10% in the 

later. A similar workup was undertaken (Fauji et aI, 1997) be tween PCDS and 

spontaneous no rmal cycles female subjects. The pregnancy rate in the PCDS was 

signifi cantl y lower than the other group . In the present study the conception rate of 

subjects with PCOS is higher (40.6%) as compared with the subj ects with norma l ovaries 

(30%). Tnkahashi e1 al ( 199-l) induced pcas pat ients with CC in dosage o f 50mg to 

200mg and observed the fo lli cular nu mber on T VS. It was found, 47% for the ce 

responders and 79% for CC non responders (PCaS). None of the non responders hud 
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nonna! ovaries ;md 96% of peDS with bilaterally abnormal ovaries were CC no n 

responsive. 'lull I!t ul (1987) founL! thill UlIllllal incidcnct! of intertilit), due to peas \\as 

180 per mi llion. Of illese. 140 appeared to respond wdl to CC (78%) but (400/Q) r .. iltd. 

requiring alt ernati ve therapy. 

Relationship bt!(\\~el\ m-atian lllolpi!\)logical finding!> 0 11 TVS and CC fe:spon si\'ent!~s 

were studied in (WHO group :2 0 normogol1udotrophic oligo I amellonhie anovulatory 

subjects. The stlbjt:cts who conceived presented \\lth a s igni fi cant (P<O.04) lar:;!.!!' 

follicular diameter from the foIl ieular diameter of CC failure. Thc lllllllber of follicles was 

s ignificantly highel' (P<O.00002). Takahashi et al (1994) made a com parative study 

between the CC responders and CC non responders of ovarian Ultrasonography (USG) 

features. He found that the number of small follicles in the CC non responders was large 

(96%) as compared to CC responders (16%). III the presellt.study the subjects underwent 

3 scan / cycle. Daly et al ( 1985) also observed subjects ll\1dergoing ovulation induction 

with CC, average of 3 scans / cyclc. The growth and rupture of Ihe follicle to confi rm 

ovulation was observed on TVS. The mean follicular diameter observed was 22.1111111 . 

Daly et al ( 1985) reported the incidence of anovulation to be 79%. None of the patients 

conce ived, larger unruptured follicular diameters were seen lipto 21 III Ill , whlle in the 

present study anovlmory follicular size was significanrly less (P<O.0006) than the 

ovulalory follicular size. Liukkollen et al ( 1984) observed un-rupnll'ed follicles in 57% of 

cycles. out of those 29% were persistent. While Gibbons reported 10% incidence of 

unruptured follicles. Mustafa el al (1994) observed on TVS the fol li cubl' diameter around 

17ml11 to 20mm. 

In the present s tudy the follicular growth patterns in cyc les i!lduced by CC was eva luated . 

It was observed that the leading follicu lar diameter was significantly larger but showed 

differem follicular sizes. Adams et al. (1985). Haritha et ai , (2003) scanned 

multi follicu lar o\-arit!s by TVS after ovu lation induction ,wir h CC and found thut the 

ovarian morphology reverted to normat in ovulatory cycles. but despite the dominant 

rollicle the reo pattern persists. Different researchers have foimd that the leading follicle 

of CC induced cycle is larger (Randall el ai, 1991. Nasseri et al. 2001, Adams el aI , 
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I (85). In the present s tudy the subjects who conceIved after o~'tda!IOn induction with CC 

presented with largl!r foHiculm diQmeter ,IS compared to those who fai led 10 conceh'e and 

ovulation ol:cLlrr.:d Oll da)' 14 UI 15 ofth~ cycle::b corroborated by Poulson et fl1. (1984). 

In bo th the s tudies JolJicJes at rhe rime just prior to ovulatIon ranged in !"IZC from 15!lltll 

to 2 lmnL. \\hiclJ 1:-. consistel1t ''dtb the pn:scnt stuJy. Coulmun et al (1982) sho\\t!'d 

ultrasonic .:\ id~nce of utlruptun ... d follicle on d'l), 21 of the cycle and \vt:re labeled as 

anovuJaro lY cycles.Kousta e l al (1997) obse rved that TVS of the ovaries during 

subsequent t r~3tm!,;nt cycles is important in order to choose the appropriate dose oree 

Aziz el al ( 1998) found that the lise ofTVS is necessary to investigate the 110rmal ovar ian 

act iv ity. Opsahl et a1. (1996). studied the follicular deve lopment after 5001g to 

150mg/dflY of CC from 5-9 day of the cycle. They found the peak follicular diameter of 

2 I mm and that the increase in dose docs not a ffec t the size of the follicle. but the number 

of preovulatory follicles increases. These findings are not consistent with the present 

study. as the fo lli cul ar s ize increases wit h the increasing dose. In our study the mean 

fo lli cular diameter at 50mg dose was 15.57±2,09mm and 'at 150mg it was 17.33±1.39. 

Different researchers obser,ed 3-25 number of follicles after ovulation induction with 

CC (E ij ikmans et <11. 2003. Lmani et ai , 1999 and 1998, KOllsla et at, 1997, Pache ct at, 

1992). Our stud) 1$ consistent with the findings of these researchers and showed 6-7 

follicles. Adams et al. (1985) observed small follicles of>9rnm in size in (WHO group 1) 

normogonactOlrophic otigo / amenonhic inferti le subjects who have polycystic ova['je~ on 

TVS. While Agra\.val el al. (t 995) found that after ovulation induction with CC the 

lollicular diamete r increases to 1 S - 24mm along wit h the number a/" follicles. These 

resu lts are consistent to Ollr sntdy but the size of (he follicles did no t increase above 

17mm.Dickey el al (1997) suggested that pati ents who tolerate lower doses should be 

moved up to higher doses. When dose of CC is increased above IOOmglday smail 

additional numbers of preondatory fo llicles appear. Follicles> 12mm in diameter was 

observed with lower doses which incI'cased to > 15 - > 18mm in di ameter \-vith the increase 

in dose (Dickey et <II. 1992). According to Quigly et al (1984) one follic le per cycle is 

increased as the dose is increased. Shelen et al ( 1989) reported an increase in the number 
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of follicles lImJ diumeici >15mlll in patienL"i with I~gll iar cyc les \\he-n CC j .. increased 

frortl 50 - 200mg_ 

The present stud) included o nl ) Ihos!! ini'ertile coupl ~s ill wh ich the mille parln!!!' \Vas 

normal Th~ semen analysis \\US wlthlll no rma l limits. the IOtal sperm count wa.'! 

(86 .GO±8. 19:< I Oll/ml) mOli lity and morpholog) or the spermatozoa \\ ithin normal limit::.. 

Moreover il call be speculated Ihm couple with better :;perm parameters have a better 

chance of conceiving after treatment \.vith Clomiphene citrate. 

Conclusion 

C lomiphene citrate s till represents a highly effect ive means of fertility treatment in 

normogo nadotrophic o ligo / amenorrhic ano vulatory 'Nomen (WHO group 2) with low 

pregnancy chances without treatment. 

The initial sc ret:l1l11g characteristics of normogonadotrophic oligo / amenolTh ic 

anovulatory inferti le women can aid in predicting response. ovulation or conception after 

indue.tion ofCe. 

It is possible to pn:dict the ind ividual chances for conception which may be a step 

forward in optimiz ing the decision making process in the treatment of these women. 

Alternati ve first lin~ uftreatment vptiolls could be cons idered for some women who have 

limited chances for success. 

Due to successful response to tren tment by clomiphene citrate. It's use has increased 

manifold s ince it's initial trial in 1967. The drug has become one of the most popular 

modes of treatment 101' infert il ity. This has given ri se to the injudicious use of the drug 

by tmscuplous practit ioners. Concern have arson that the dxug is being prescribed in Hil 

scenarios of in fe rtility whether required in those situations. or not. Since it is possib le to 

predict the individual chances for response 10 trcmment by ce. therefore it should on ly 

be prescr ibed wh~n the predicators points towards this drug. 

More research is needed in thi s area. rather than referring these patients to ass isted 

reproduction prematurely. 
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