
Received

January

H.G. has n

nothing

Reprint re

Cairo, E

hmghan

F
C

2232
Combination clomiphene citrate and antioxidant
therapy for idiopathic male infertility: a randomized
controlled trial
Hussein Ghanem, M.D.,a Osama Shaeer, M.D.,a and Amgad El-Segini, M.D.a

a Department of Andrology, Faculty of Medicine, Cairo University, Cairo, Egypt

Objective: To assess the effect of treatment with a combination of clomiphene citrate as an antiestrogen and vita-
min E as an antioxidant on the incidence of pregnancy and sperm variables in men with idiopathic oligozoospermia
and infertility.
Design: Prospective, randomized, placebo-controlled trial.
Setting: The outpatient andrology clinic at a university hospital.
Patient(s): Sixty infertile men with idiopathic oligoasthenozoospermia.
Intervention(s): Patients were randomly assigned to two treatment groups: a group receiving the combination of
clomiphene citrate (25 mg/day) and vitamin E (400 mg/day; n ¼ 30) against a placebo group (n ¼ 30). Treatment
was maintained for 6 months.
Main Outcome Measure(s): Pregnancy incidence and variations in semen parameters.
Result(s): A significantly higher pregnancy rate was found among the combination treatment group in comparison
to the control group. The odds ratio was 3.76 and the 95% confidence interval was 1.03–13.64, with a 36.7% preg-
nancy rate (11/30) in the combination treatment group compared with 13.3% pregnancy rate (4/30) in the control
group. The trial showed a significantly higher increase in sperm count and progressive sperm motility with non-
significant changes in total sperm motility, percentage of abnormal forms and semen volume in the combination
treatment group as compared to the control group.
Conclusion(s): The combination of clomiphene citrate as an antiestrogen and vitamin E as an antioxidant can sig-
nificantly increase the pregnancy rate and improve sperm count and progressive sperm motility in cases of idio-
pathic oligoasthenozoospermia. (Fertil Steril� 2010;93:2232–5. �2010 by American Society for Reproductive
Medicine.)
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Male factor alone is responsible for 30% of cases of couple
infertility and contributes to an additional 20% in combina-
tion with female factor. Thus, it is estimated that male factor
contributes to 50% of cases of couple infertility (1). Empiri-
cal medical treatment for idiopathic male factor infertility is
a controversial issue. Commonly used medications include
follicle stimulating hormone (FSH), antiestrogen, L-carni-
tine, and antioxidants. Early reports emphasized the value
of treatment modalities that are currently debated. Antiestro-
gen therapy was reported to yield pregnancy rates ranging
from 20%–40% following 6–9 months of therapy (2). Preg-
nancy rates following varicocelectomy were approximately
40% (3). However, the design of former studies always left
a question unanswered: was the high pregnancy rate related
to the medication/procedure, or were those spontaneous
pregnancies?
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Antiestrogens were commonly used for management of id-
iopathic oligozoospermia and/or asthenozoospermia in the
absence of any endocrinopathy. The suggested rationale
was that an antiestrogen would interfere with the normal neg-
ative feedback mechanism that controls the level of endoge-
nous gonadotropin-releasing hormone secretion from the
hypothalamus and FSH and LH secretion directly from the
pituitary, increasing their levels, thereby stimulating sper-
matogenesis (4). It is uncertain whether there is also an addi-
tional direct effect for antiestrogen on spermatogenesis or
steroid genesis at the testicular level (5).

Clomiphene citrate (25 mg daily) and tamoxifen (20 or 30
mg daily) are the antiestrogens used on an empirical basis in
clinical practice. Although both have a predominant anties-
trogen effect, they still retain some estrogenic activity.
Tamoxifen is favored over clomiphene citrate by some
because it is claimed to have a weaker estrogenic effect (6),
which is an effect that can possibly suppresses spermatogen-
esis in higher doses. Both drugs are usually administered for
3–6 months to demonstrate any effects on spermatogenesis,
as the spermatogenic cycle lasts approximately 75 days (7).

Oxidative stress precipitates a range of pathologic condi-
tions that are thought to affect the male reproductive system.
Reactive oxygen species–mediated peroxidative damage to
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the sperm plasma membrane may account for the defective
sperm functions observed in a high proportion of infertility
patients. High levels of reactive oxygen species in semen
have been correlated with reduced sperm motility and damage
to sperm nuclear DNA. This is particularly evident in the case
of genitourinary infection and inflammation, in which oxida-
tive mechanisms produce the so-called oxidative stress that
was the basis for treating some cases of male infertility by an-
tioxidants (8). Several antioxidants such as vitamin C, vitamin
E, astaxanthin, glutathione, and coenzyme Q10, have been
reported to be of benefit in treating male infertility (8, 9).
Other suggested therapies in the same line included carnitine,
arginine, zinc, selenium, and vitamin B12 (8, 9). However,
there is no well-defined therapeutic protocol for antioxidants
in male infertility (9). Several studies suggest improved preg-
nancy rates using combination therapies (10–13).

The aim of this study is to assess the effect of treatment
with a combination of clomiphene citrate as an antiestrogen
and vitamin E as an antioxidant on the incidence of preg-
nancy and sperm variables in men with idiopathic oligozoo-
spermia and infertility.
MATERIALS AND METHODS

Study Design

This study was designed as a prospective, randomized, dou-
ble blind, placebo-controlled study.
Patients

Sixty infertile men attending the andrology outpatient clinic at
Cairo University Hospital were enrolled in this study. Their age
ranged from 20–40 years (31.8 � 8.1 years [mean � SD]).
Mean duration of infertility was 4.5 years including a minimum
of 1 year of regular unprotected sexual activity without achiev-
ing pregnancy. Primary infertility represented 86% of cases and
secondary infertility represented 14%. Inclusion criteria con-
sisted of the repeated exhibition of oligoasthenozoospermia
without detectable cause (unexplained OA). Sperm concentra-
tion was repeatedly less than 20� 106, sperm total motility was
less than 50%, sperm forward progressive motility was less
than 25%, normal sperm morphology was greater than 30%.

Exclusion criteria included cases with known etiology or
apparent physical finding, leukocytospermia, diminished
testicular volume (a minimum of 20 mL as depicted by
ultrasonography) (14), varicocele (as detected by clinical
examination and ultrasonography) or an abnormal FSH
level. Couples with combined male and female factors
were excluded.
Methods

The study was reviewed and approved by our institutional re-
view board. There is no conflict of interest, none of the re-
searchers is related to any pharmaceutical company, and there
is no industry sponsorship. All patients provided a written
informed consent explaining the nature of the study, the possi-
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bility of receiving a placebo, possible treatment failure, and
possible side effects. They underwent a clinical evaluation in-
cluding history taking, general examination, and genital exam-
ination for possible causes of infertility. Investigations for the
male partner included semen analysis according to World
Health Organization criteria (14), urine analysis, expressed
prostatic secretion, serum FSH, total testosterone and scrotal
duplex (for testicular dimensions, texture, and presence or
absence of varicocele). Investigations for the female partner
included ovulation observation, hormonal profile (FSH, E2,
and prolactin), pelvic ultrasound, hysterosalpingography, and
cervical mucus examination. Laparoscopy was not performed
as part of the routine female partner evaluation. Only couples
with no female factor infertility were included in the study.

Patients were blindly randomized into two groups, one re-
ceiving a placebo (n ¼ 30) and one receiving a combination
of clomiphene citrate (25 mg/day) and vitamin E (400 mg/
day; n ¼ 30). Treatment was continued for 6 months for
both groups. Allocation concealment was achieved through
a random assignment schedule for each patient accomplished
by using numbered cards in closed envelopes. This assured an
equal number of patients in both groups.

The incidence of pregnancy and the main sperm variables
were considered as primary and secondary outcome mea-
sures for the effectiveness of treatment respectively. Semen
analyses were performed at least twice before commencing
treatment and twice (one month apart) at the end of treatment.
The average of each parameter was taken into consideration.
RESULTS

The mean age of patients (31.8 � 8.1 years [�SD]) and part-
ners (25.5 � 5.4 years [�SD]) are within a range that makes
aging an unlikely cause of infertility. Patient and partner age
were comparable between the combination therapy and pla-
cebo groups, thereby eliminating potential bias. The average
infertility duration of 4.5 years establishes the diagnosis of
infertility.

The cumulative number of pregnancies after treatment was
significantly higher in the combination treatment group (11
pregnancies, 36.7%) in comparison to the placebo group (4
pregnancies, 13.3%). The odds ratio (OR) was 3.76 (95%
CI, 1.03–13.64). This higher pregnancy rate within the
combination therapy group was statistically significant
(P¼0.037).

In the first 3 months of treatment, four pregnancies were
achieved among couples who had received combined treat-
ment versus three pregnancies among the couples who had
received placebo treatment. However, the groups differed sig-
nificantly at 6 months of treatment. Seven pregnancies were
achieved among couples who received combined treatment
versus one pregnancy in the placebo group (Table 1).

Sperm concentration significantly improved in the active
treatment group from a mean � SD of 10.2 � 106 cells/mL
� 4.14 at baseline to 18 � 106 cells/mL � 15 after treatment
2233



TABLE 1
Comparison between combination therapy group and placebo group regarding the incidence and
timing of pregnancy.

Active treatment Placebo

Cases 30 30
Pregnancies (1–3 mo) 4 3
Pregnancies (3–6 mo) 7 1
Total pregnancies 11 (36.7%, P ¼ 0.037) 4 (13.3%)
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(P¼0.0025; Table 2). In placebo recipients, pretreatment
concentration was 11.3 � 106 cells/mL �7.13, rising to 12
� 106 cells/mL � 8.6 (P > 0.05). The forward progressive
motility of sperm also showed statistically significant im-
provement in the treatment group (P¼0.0286) compared
with the placebo group (Table 2). No remarkable change in
other semen parameters was observed.
DISCUSSION

In this study, we attempted to evaluate the effectiveness of the
combination of clomiphene citrate and vitamin E in the man-
agement of men with idiopathic infertility. If proven effec-
tive, this treatment protocol is inexpensive, safe, and easy
to administer.

Combination therapy for male infertility has been evalu-
ated by other investigators. A significant obstacle in conduct-
ing a randomized controlled trial using combination therapies
TABLE 2
Effect of combination therapy versus placebo on se

Semen parameters
before treatment

Group
Volume

(mL)
Count
(3106)

TM
(%)

FPM
(%)

Combined (n ¼ 30)
Min 1 2 10 0
Max 6.5 18 70 20
Mean 2.6 10.2 33 4
SD 1.34 4.14 19 6

Placebo (n ¼ 30)
Min 1 3 10 0
Max 6 19 70 30
Mean 2.7 11.3 30 5
SD 1.0 7.13 18 7

Note: TM ¼ total motility; FPM ¼ forward progressive motility;
a P ¼ 0.0025.
b P ¼ 0.0286.

Ghanem. Combination therapy for male infertility. Fertil Steril 2010.
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is that most of these regimens consist of orphan medications
without industry support. In 2003, Adamopolous et al. (10)
studied the combination of tamoxifen and testosterone unde-
cenoate on 212 patients with idiopathic oligozoospermia,
each receiving treatment for 6 months, and showed that the
incidence of spontaneous pregnancy was 33.9% in the active
treatment group and 10.3% in the placebo group, with an odds
ratio of 3.195 (95% CI, 2.615–3.765). As with our study
(Table 1), most pregnancies occurred between 4–6 months
of treatment. Comhaire et al. (12), studied 30 men with infer-
tility and female partners with no demonstrable cause of infer-
tility who received conventional treatment according to the
guidelines of the World Health Organization (14), and either
a strong antioxidant, astaxanthin (16 mg/day), or a placebo for
3 months. The results revealed total pregnancy rates of 10.5%
among the placebo cases, compared with 54.5 in the active
treatment arm (P¼0.028). Our results (Table 1) are consistent
with the findings of Adamopolous and Comhaire, and suggest
men parameters.

Semen parameters
after treatment

ABF
(%)

Volume
(mL)

Count
(3 106)

TM
(%)

FPM
(%)

ABF
(%)

25 1 1 0 0 15
85 5.5 60 70 40 80
41 2.8 18a 34 7b 38
16 1.2 15 21 10 18

13 1.5 5 10 0 20
80 5 25 60 30 90
41 3.2 12 24 2 51
15 1.4 8.6 16 3 14

ABF ¼ abnormal forms.
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that combination therapies for male infertility should be further
evaluated (10, 12).

A recent review assessing evidence-based treatments for
male infertility elucidated several methodological difficulties
with such studies (15). A major problem is the short duration
of most studies. Although married couples are allowed 1 year
of unprotected intercourse to conceive before a diagnosis of
infertility is made, most studies allow only an average of 3
months of observation, even if seminal parameters improve.
Results of medical treatment in terms of cumulative preg-
nancy rates may differ if the observation period is long
enough. This has been clearly suggested by the improved
pregnancy rate between 4–6 months shown in our work as
well as by Adamopolous et al. (10). Another obstacle with
male infertility studies is the limited size of study groups,
because the size of most studies is restricted by the absence
of industry support. Further trials would have to be orga-
nized on a multicenter basis. Another important issue is pa-
tient selection. Most available studies included patient
groups of heterogeneous etiology rather than being restricted
to those with idiopathic male infertility with normal sized
testicles and low normal FSH. In our work, we attempted
to clearly define our inclusion and exclusion criteria, which
might explain the apparent success in our selected group of
patients.

This study suggests that combination antioxidant and anti-
estrogen therapy is a valid option for the treatment of a selected
group of men with unexplained isolated oligoasthenozoosper-
mia. This is provided there is no detectable etiology for male
infertility, normal serum FSH level, normal testicular size,
and that the female partner is apparently normal.
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