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Summary 

Thirty six normoprolactinemic anovulatory inferti le patients were taken for the study. These pa ti cnts 
were randomly assigned to two groups. Patients in group A were treated with 50n•g clomiphene citra tc 
for three consecutive cycles and then with 50mg clomiphene cih·a te and 20mg tamoxifen for the next three 
subsequent cycles. Whil e the patients in group B were treated with 50mg clomiphene citrate and 20mg 
tamoxifen for three consecutive cycles foll owed by 50mg clomiphene for the next three cycles. The eff ect 
of the treatment was monitored in the form of hormonal and endometrial response, ovulati on rate and 
successfu l pregnancies. The study was designed as a prospecti ve, randomized, cross over h·ial to eli minate 
any additional factors that could affect ovulation. The ovulation and pregnancy rates were hi gher w ith 
combinati on therapy but the results were not statistically signifi cant. There was no pregnancy loss in 
this group while two patients had spontaneous abortion in clomiphene alone group. Therefore, carry 
home baby rate was significantly higher in combinati on group. 

It may be concluded that, clomiphene and tamoxifen combination therapy holds much promise in the 
fu turc in achieving not only high ovula lions rates, but also higher pregnancy rates and term pregnancies 
in anovulatory inferti le patients. 

Introducti on 

Amongst the various causes of infertili ty, failure 
to ovulate is a majorca use in approximately 40% of the 
cases in the females (Speroff ct al, 1994). Di scovery of 
ovulati on inducing agents has been a therapeutic 
breakthrough in inducing ovulation and attaining 
pregnancy in these pati ents. Since long clomiphene has 
remained thc fir st li ncoftr eatmentforit . In the pati ents 
who were resistant to the standard therapy w ith 
clomiphene citrate ovulati on was successfull y induced 
by adding other hormonal agents. 

Tamoxifen was a known antiesh·ogenic drug for 
quite a few years, used very fr equentl y in the treatment 
of breast cancer. This drug is also an effecti ve inducer of 
ovulati on. lt has been found to be effective in inducing 
ovulation even in women unresponsive to clomiphene 
citrate therapy. Tamoxifen is also known to treat lu teal 
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phase defect whereas, clomiphene can both cause and 
treat this probl em. In additi on to all these, unli ke 
clomiphene, it has benefi cial eff ect on the endometri um. 

Thus came the next logical step of combining 
lower doses of clomiphene citrate with tamoxifen to 
achieve high ovulati on rates as well as higher pregnancy 
rates. Wi ll iamson and Elli s (1973) were the first to usc 
tamoxifen for inducti on of ovulati on. Suginami et al 
(1993) used the combinati on therapy of clomi phene and 
tamoxifen to induce ovulati on w ith good results. But 
this combination did not attain wide acceptance. The 
present study endeavors to test thi s combinati on in 
Indian population. 

Materials and M ethods 

This was a prospecti ve, randomized, cross over 
study to eliminate any additional factors that could aff ect 



ovulati on. 

1. Selecti on of Pati ents 
Thirty six normoprolactinemic anovulatory infertil e 
pati ents were taken fo r the study. These infertil e 
pati ents had normal semen analysis, 
hysterosalpingography (HSG) and diagnostic 
laparoscopy findin gs, but w ere anovulatory. 
Hormonal profil e was done in these patients on 
day 3 and doy 5 of the cycle for FSH, LH, T3, T4, 
TSH, prolactin, estradiol and testosterone levels and 
in mid luteol phase of the cycle for progesterone 
levels. Jnferlilit y was defined oS inability to conceive 
after one year o f unpro tected inter course. 
Anovulati on was defined when mid luteal serum 
progesterone was less than 3ng/ ml. 
These patients were randoml y assigned to two 
groups, group A and group B. Pati ents in group A 
were treoted with SOmg clomiphene cih·ate for three 
consecuti ve cycles and then w ith SOmg clomiphene 
cit rate and 20mg tamoxif en for the next three 
subsequent cycles. Whil e the patients in group B 
were Lrealed w ith SOmg clomiphene cih·ate and 20mg 
tomoxifen fo r three consecutive cycles foll owed by 
SOmg clomiphene fo r the nex t three cycles. 
Clorni phene and tamoxifen were administered to the 
patients from day 5 to day 9 of the cycle in both the 
study groups. 

2. Ovula Lion was documented (a) by midlu teal serum 
progesterone level exceeding 7ng/ml. For this a 
single level of progesterone was done on day 23 of 
Lhe cycle. (b) by ultrasound showing evidence of 
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ovulati on or (c) by pregnancy ensuing. 
3. Serum estradiol levels were recorded on day 14 of 

the cycle by radioimmunoassay. 
4. Endometrial thickness was noted by transvaginal 

ultrasonography (TVS). 
5. Pregnancy was documented either w ith positi ve 

urine beta human chorionic gonadotrophin levels 
and/ or ultrasonography. 

Observati ons 

Out of total 36 patients, 2 in group A were lost to 
foll ow up after 1 '1 and 3'd cycles and 2 in group B were 
lost to follo w up after 1 ' 1 and 2"d cycles. There was no 
difference in clinical and hormonal profil e of Lwo study 
group (Table I). Ov ulation rate was 72% per cycle in 
cl omiphene gr oup and 79 % in clomiphene and 
tamoxifen group. Pregnancy per treated cycle (Table IJ ) 

was more in clomiphene I tamoxifen group but not 
signifi cantly more. (P < O.OS).1l1e two aborti ons occurred 
w ith the clomiphene alone group onl y. No pregnancy 
wastoge occurred in the combinati on group. Though 
estrogen and progesterone response was higher in Lhe 
combination group, it was not signifi cantl y so. There is 
no diff erence in maximum endometri al response 
(recorded by TVS) in two groups (Table III ). No pregnancy 
was achieved if estrogen response was <200pg/ mi. Most 
of viable pregnancies took place w hen progesterone was 
greater than 1 Ong/ ml and the endometri al response was 
greater than 9mm. 

Table I: Clinical background and hormonal m i li eu of the patients prior to in i ti ation of the treatment. 

Parameters Group A Group B 

Age 
Duration of infertilit y 
Primary in ferti lit y 
Secondary infertilit y 
LH 
FSH 
Prolactin 
Testosterone 
Estrogen 
Progesterone 

N =18 n=18 

24.38 ± 2.25 yrs 24.83 ± 2.52 y rs 
3.56 ± 1.16 yrs 4.08 ± 2.40 yrs 

3.06 
4.54 

17.32 
49.99 
56.033 
0.94 

14 13 
4 5 
± 2.3 miu/ ml 
± 0.93 miu/ ml 
± 12.94ng/ml 
± 11.31ng/ml 
±25.96pg.ml 
± 0.61ng/ml 

3.69± 2.57miu/ ml 
5.09 ± 1.41 miu/ ml 

13.27 ± S.Sng/ ml 
48.19 ± 22ng/ ml 
44.83 ± 16.4pg/ ml 

1.35 ± 0.81ng/ml 

Table II- Ovulation and pregnancy ach ieved i n the treated cycles 

Total no of cycle treated 
Ovulation achieved 
Pregnancy achieved 
Aborti on 

Clomiphene 

79 
57 (72%) 
5 (6.3%) 
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Clomiphene I Tamoxifen 

78 
62 (79%) 
7 (8.9%) 

0 
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Table- II I Hormonal and endometria l response to drug th erapy-

Clomiph ene Clomip hene I Tamoxifen 

Estradiol pg/ml 333.35 ± 220.13 403.507 ± 242.307 
12th day of cycle 
Progesterone ng/ml 
23'd day of cycle 
Maximum endomeh·ial 

26.25 ± 25.71 30.58 ± 26.56 

9.24 ± 1.29 9.3 ± 1.36 
Response in mm 

Discussion 

Suginami et al (1993) achieved ovulati on rate of 
43.9% per cycle with clomiphene and 75% w ith 
clomiphene and tamoxifen. We obtained ovulati on rate 
of 72% per cycle with clomiphene alone (57 cycle were 
ovulatory) and 79% per cycle w ith clomiphene and 
tamoxif en combination (62 cycle w ere ovulatory) . 
Ovulati on was more in the combination group but it was 
not of statisti cal signi ficance. 

In the pati ents treated with clomiphene alone, 5 
pregnancies were achieved. Out of which one was a twin 
pregnancy and two pregnancies resulted in earl y 
pregnancy losses. Whereas, in patients tree1ted with 
combinati on therapy seven pregnancies were achieved, 
all were sing leton p regnancies and there was no 
pregnancy wastage in them. Therefore carry home baby 
rate was higher in clomiphene group 8% (3/36) in 
clomiphene alone group and 18% (7 /36) in combinati on 
group. The difference is not statisti cally signifi cant due 
to small number of pati ents. Better outcome can be 
attri buted to the abilit y of ti'l moxifen to prevent and to 
treat luteal phase deficiency by lengthening the luteal 
phase (Fukashima et a! 1982). In additi on, the less 
pronounced deleteri ous eff ect of combinati on therapy 
on the endometrium i'lnd cervical mucus may also have 
a role to play (A nnapurna et al1997). 

Vari ous authors have shown that the estrogen 
and progesterone levels increase as a result of 
clomiphene and tamoxifen as compared to normal cycle. 
Senoir et a! (1978) compared the eff ect of clomiphene 
and tamoxifen on plasmi'l estradiol and progesterone 
levels. They showed that clomiphene therapy results in 
rise in the levels of both estradiol and progesterone. 
However concentrati ons atti'lin ed were often much 
greater than those observed in normal menstrual cycle. 
Tamoxifen also, in i1 simii i'lr fashion, results in increase 
in the mean concen tra bon of esh·adiol in the preovuli'ltory 
period and in the luteal phase, relati ve to the values seen 
i n the contro ls with no rmal cycle. The mei'ln 
concentration of progesterone wi'ls also higher in the 
luteal phase w ith tamoxif en. An increase in the 
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concentrati on of estradiol i'l nd i'l n overall increase in the 
luteal phase progesterone concentrati on has also been 
reported by Tajima and Fukushina (1983). The increase 
in lutei1l i1Ctiv ity foll owing trei1tment w ith te1moxi fen, 
probably refl ects an increase in the size i1 nd secretmy 
acti vit y of the preovul i1tory folli cles w hi ch lee1ds to 
increased mass of luteal ti ssue for synthesis of 
progesterone. We compared the estrogen and 
progesterone response in the two treatment groups. As 
seen in table III , the ri se in serum levels of estrogen e1nd 
progesterone was higher in p i1 ti ents tree1ted wi th 
combinati on there1py, though it was not statistice1ll y 
signifi cant. 

Hull et <1 ! (1982) in their pi1per, ste1 ted that, single 
serum progesterone level provides a clini call y reli i1b lc 
criteri on of potential fer til i ty. In sponte1neous cycle 
conception occurred when serum progesterone ranged 
fr om 8.5 to 16.7ng/ml the lower limit being 9.4ng/ml. 
Our results also showed that almost all pregnancies 
ensued when serum progesterone was grei1 ter than 
10ng/ml.ln two patients progesterone levels were less 
than lOng/mi. These pregnancies ended in abort ions. 

UltrasoLmd observi1 hon of the endometri um has 
revec-t! ed that, successful im plantati on depends on 
adequate endometri al response. A n antagonisti c effect 
of clomiphene on endometrium based on histologici11 
studies has long been known (Sterzik et a!, 1988). It is 
also known that tamoxif en gives ri se to hyperple1sia of 
the endometrium (Deli gdi sch, 1993). Ugur et a! (199H) 
reported that, the com birli1 ti on trei1 tmen t he1s less 
deleteri ous eff ect on the endometr iu m. Hence, we 
compi1 red the endometrial response in the two treah11ent 
groups using transvaginal sonography. However, the 
diff erence between the two groups was not slati stice1ll y 
signifi cant. 

To conclude we ci1n say that clomiphene e1nd 
tamoxifen combinati on therapy holds much promise in 
the future in achieving not only high ovulati on re1tes, 
but also higher pregnancy rates and term pregnancies 
in anovulatory in fertil e patients 
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