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ABSTRACT

Clomiphene citrate is a synthetic nonsteroidal drug that acts as an antioestrogen and com-
petitively binds to oestrogen receptors in the hypothalamus and pituitary. This blocks the action
of the normally low levels of oestrogen on the male hormone axis and results in increased sec-
retion of GnRH, FSH and LH. The enhanced output of these hormones increases testosterone
production and sperm production. A non randomised clinical trial was conducted in a sample of
21 idiopathic oligospermic men from local population with a mean age of 27.75 + 4.13 years, to
evaluate the effects of clomiphene citrate in a dose of 100mg/day for five days, on serum testo-
sterone, serum FSH, semen volume, sperm density, and total sperm motility. After clomiphene
citrate therapy, mean serum testosterone level showed highly significant increase (p < 0.05),
mean serum FSH level showed significant increase (p < 0.1). Semen analyses were done at
periodic intervals, 15t at day 1 i.e. before the 15t dose of clomiphene citrate, 2" at 6 day i.e. 24
hours after the last dose of clomiphene citrate, and 37 at 74t day of the trial. Clomiphene citrate
administration resulted in statistically significant increase in the mean semen volume at day 6
(p < 0.05), increase in the sperm density at day 74 (p < 0.05), and increase in the total sperm

motility at day 6 (p < 0.05).

INTRODUCTION

Infertility remains a serious socio-medical pro-
blem worldwide. It has received a considerable
global attention in recent years.! Infertility is
defined as the inability to conceive after one year
of unprotected sexual intercourse.2? Approxima-
tely 15% of couples are unable to initiate preg-
nancy without some form of assistance or thera-
py.37247 Evaluation of infertile couples has reve-
aled that male factor infertility contribute to the
problem in up to 50% of cases.»34.6» In male do-
minant society generally and in our society parti-
cularly where illiteracy and poverty are more pre-
valent, men hardly agree to get investigated for
infertility.15 Oligospermia is defined as a sperm
density (count) less than 20 million/ml.3:67 Sper-
matogenesis is a chronological process spanning
about 74 days.”7® One of the difficult aspects of
treating infertile men is that there are no recom-
mended medical therapies for men with idiopathic
oligospermia.?

Clomiphene citrate is a synthetic nonsteroidal
drug that acts as an antiestrogen and competitively
binds to oestrogen receptors in the hypothalamus
and pituitary. This blocks the action of the nor-
mally low levels of oestrogen on the male hormone
axis and results in increased secretion of GnRH,
FSH and LH. The enhanced output of these hor-
mones increase testosterone production and spe-

rm production.r The effects of clomiphene citrate
for the treatment of male factor infertility are still
controversial.31t This drug has been trialed in
many countries to study its effects on male hor-
mones and different sets of seminal parameters in
male infertility. The objective of this study was to
evaluate the effects of clomiphene citrate on serum
testosterone, serum FSH, seminal volume, sperm
density and total sperm motility in a sample of
local population suffering from idiopathic oligo-
spermia and determine its role in male infertility.

MATERIALS AND METHODS

This study was carried out in the Department of
Physiology Shaikh Zayed Fedral Postgraduate
Medical Institute, Lahore in collaboration with
Physiology Department Bannu Medical College,
Bannu, N.-W.F.P. and NHRC, Shaikh Zayed Medi-
cal Complex, Lahore during the months of Sep-
tember to November 2008. It was a Non-rando-
mized controlled clinical trial with a sample size of
21. Subjects having sperm density < 20 million/ml
between the ages of 20-35 years, with no known
cause for reduced count (excluding known causes
by proper history taking, general physical exami-
nation and relevant investigations with the avai-
lable facilities) were included in the trial. First 21
available patients were taken into account. The
male partners of couples, married for more than
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one year, living together, issueless and fulfilling all
the inclusion and exclusion criteria were included
in the trial.

Every patient was given 100 mg of clomiphene
citrate (Clomid) per day for 5 consecutive days
orally. Semen samples were collected from subj-
ects by masturbation following strict abstinence of
three days from intercourse. The patients were
strictly instructed not to use saliva or any lubri-
cant, as these are spermicidal. Only liquid paraffin
was allowed if needed. A clean sterile wide mouth-
ed jar of 20 ml was provided to each patient for
semen collection. First semen sample was col-
lected before the administration of 15t dose of
clomiphene citrate, 2nd sample 24 hours after the
last dose of clomiphene citrate, and 314 sample on
74t day of the trial. Two samples of 5 ml blood
were taken from antecubital vein from each sub-
ject, 1t before the administration of 15t dose of
clomiphene citrate and 2nd 24 hours after the last
dose of the drug.

Semen analyses were performed within an
hour of receiving the samples for semen volume
sperm density and sperm motility according to
WHO protocol. Seminal volume was measured
directly on a graduated pipette, after giving 20-
3ominutes for liquefaction. Sperm density was
determined by using haemocytometer (Neubauer
counting chamber).612 The percentage of motile
spermatozoa was taken as the proportion of prog-

Table 1: Mean comparison of serum testosterone and serum FSH at day 1

and day 6 by paired t-test.

ressive spermatozoa moving either slowly or rapi-
dly relative to the hundred successive sperms
under microscope.'3 The serum samples were ana-
lysed for testosterone and FSH levels using stan-
dard ELISA method at NHRC, Shaikh Zayed Medi-
cal Complex, Lahore.

Mean hormonal levels at day 1 and day 6 were
compared by paired t-test., while means of the
three seminal parameters at different periodic
intervals were compared by ANOVA. A p-value of
<0.05 was considered significant.

RESULTS

Serum testosterone increased from 4.38 + 0.83
ng/ml at day 1(i.e. pre-trial) to 8.06 £- 1.17 ng/ml
at day 6 (i.e. post-trial) - a highly significant incre-
ase (p <0.05). Serum FSH increased from 5.73 +
3.09 Miu/ml at day 1(pre trial level) to 7.05 + 3.53
Miu/ml at day 6 (post trial level), which was consi-
dered not a significant increase at 5% level of
probability, but it was a significant increase at 10%
level of probability. Analysis of the three seminal
parameters i.e. semen volume, sperm density, and
sperm motility showed that the mean semen vol-
ume which was 2.71 + 0.79 ml at day 1(pre trial),
increased to 4.18 + 0.95 ml at day 6 (post- trial), a
highly significant increase (p < 0.05). The mean
semen volume at day 74 dropped to 3.47 + 1.02 ml,
but still significantly higher from day 1 (p < 0.05).
The results for the sperm density showed that
at day 1 it was 13.24 +
3.03 million/ ml (pre
trial), at day 6 it was
13.52 + 3.00 million/

. ¢ At Day 1 At Day 6 trati I ml (post trial), no sig-
arameter Mean | SD | Mean | SD -ratio | p-vatue nificant difference was
Testosterone in serum | 4.38 | +0.83 | 8.06 | +1.17 | -13.54" 0.000 observed from the me-
Serum FSH 5.73 + 3.09 7.05 + 3.53 -1.81 0.085 an value of pre trial,

** Significant at both 1% and 5% level of probability;
* significant at 10% probability level

Table 2: The average effect of hormonal changes on semi-
nal parameters i.e. semen volume, sperm density,

but the mean sperm
density at day 74 was
20.23 + 3.74 million/
ml, significantly higher from both day 1
and day 6 (p < 0.05). The study showed
that the mean value of total motile

and sperm motility by ANOVA. sperm count before the clomiphene cit-
rate trial in the group was 56.43 =
Semen Volume | Sperm density (SD) | Sperm motility 8.54%, which increased to 66.19 +
(SV) In ml In million/ml (SM) In % age 8.20% at day 6 (post trial) that is a
Days | Mean | Days Mean Days Mean significant increase (p <0.05). The total
] oab 6.42b sperm motl_hty at day 74 was 58.57 +
! 271¢ ! 13-24 ! 2043 9.64%, statistically equal to that of day
6 4.19a 6 13.52b 6 66.19 a L
74 3.47b 74 20.24 a 74 | 58.57b
LSD" | 0.5706 - 2.0206 - 5.44 DISCUSSION

In a literature review of the use of clo-

*LSD 1is the least significant difference at p < 0.05; the means in
each column followed by different letters are significantly different.

miphene citrate in the treatment of
idiopathic oligospermia, differing dosa-
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Fig. 1: Changes in serum testosterone levels.
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Fig. 2: Change in serum FSH levels.

54 4.38 ml
3.47 ml

2.71ml

Day 1 Day 5 Day 74

Fig. 3: Changes in semen volume.
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Fig. 5: Changes in total sperm motility.
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25 mg every other day, or 25 mg daily for 25 days
followed by a drug free interval of 5 days. In this
study clomiphene citrate was given orally to each
patient for five days in a dose of 100mg per day, as
Gonazale had done in his study.4 The rationale for
use of this drug was based on its effects in incre-
asing endogenous gonadoropon-releasing hor-
mone secretion from the hypothalamus and gona-
dotropin-hormone secretion from the pituitary,
thus increasing intratesticular testosterone con-
centration, a fundamental requirement for sper-
matogenesis.15

In the current study, treatment with clomi-
phene citrate for five days resulted in a highly
significant increase in the mean serum level of
testosterone (p < 0.05), and an increase in the
mean serum FSH level (P < 0.1), comparable re-
sults to the study done by Gonzales and his col-
leagues.4

The study also showed a highly significant in-
crease in the mean semen volume at day 6 (p <
0.05). The mean semen volume at day 74 showed a
drop as compared to that of day 6, but still signi-
ficantly higher from day 1 (p < 0.05). It is estab-
lished by most of the authors that 2/3 of the semen
volume is produced by seminal vesicles, and incre-
ased endogenous serum testosterone level is rela-
ted to seminal vesicle function.167 The highly sig-
nificant increase in the semen volume at day 6 can
be explained by the highly significant increase in
the serum testosterone at day 6 from day 1. The
increase at day 74 from day 1 might be due to
variations in the abstinence interval, as studies
have shown that with each day of abstinence (up to
1 week), semen volume can rise by up to 0.4 ml.18

The sperm density showed a significant incre-
ase at day 74 (p < 0.05). It is obvious that no sig-
nificant change was expected at day 6, since sper-
ms take about 74 days to become fully mature. The
significant increase at day 74 was in accordance
with most of the other studies.’51920 Clomiphene
citrate administration also resulted in statistically
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significant increase in the mean value of total
motile sperm count at day 6 (p < 0.05). This was in
accordance to the results obtained in the studies
conducted by Patankar.19 The total sperm motility
at day 74 was statistically equivalent to that of day
1.

One of the favourable outcomes of this clinical
trial was that four female partners got pregnant
out of the 21 couples whose male partners com-
pleted this trial. In comparison Hayashi and his
colleague got 4 pregnancies out of the 30 idiopa-
thic infertile men placed in a trial of clomiphene
citrate.20

It is concluded that clomiphene citrate exerts
its effects on spermatogenesis by raising the endo-
genous serum FSH and testosterone levels. This
increase in endogenous gonadotropins manifests
itself in improving sperm count, sperm motility
and semen volume. Because of the relatively small-
ler number of our patients, we recommend that
further prospective randomised studies should be
done to assess the role of clomiphene citrate in the
treatment of idiopathic oligospermia.
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