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ABSTRACT

Introduction: Male testosterone deficiency is associated with bad sexual function and
quality of life (QoL). The aim of this study was to determine whether a daily dose of
25 mg clomiphene citrate (CC) is effective in stimulating the endogenous testosterone
production pathway and to address the applicability of this medication as a therapeutic
option for symptomatic hypogonadism.

Materials and Methods: This was a prospective study. Men with low sexual desire and
testosterone levels (T) below 400 ng/dL were selected to receive CC. Blood samples were
obtained to determine baseline measurements of serum T, estradiol, LH, lipid profile
and fasting plasma glucose. Each patient was treated with a daily dose of 25 mg CC for
at least 3 months. Patients were asked if they experienced any side effects related to
the use of CC and if they experienced any improvement in their sexual profile. Paired
samples T-test was utilized to analyze responses to therapy.

Results: Our cohort consisted of 125 men with hypogonadism and low libido. Mean
age was 62 years (+ 11.1 years). Serum T levels ranged from 309 ng/dL (baseline, mean
value) to 642 ng/dL (3 months after CC initiation, mean value) (p < 0.001). Serum cho-
lesterol levels ranged from 197 to 186 mg/dL (p = 0.003). There were no statistically
significant differences when comparing pre and post-treatment HDL-Cholesterol, tri-
glycerides, fasting plasma glucose and prolactin. All men reported improvements in the
post-treatment QoL scores. No serious adverse events were recorded.

Conclusions: The CC was effective in stimulating the endogenous production of testos-
terone. A lower level of total cholesterol was verified after three months of treatment.
This medication should be considered as a therapeutic option for some patients with
symptomatic male testosterone deficiency.
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Male testosterone deficiency is a syn-
drome associated with hormonal profile chan-
ges which negatively affects libido, sexual func-
tion, mood, behavior, lean body mass, and bone
density (1). Actually, testosterone deficiency has
been implicated with decline of the quality of

the erections, loss of libido, osteoporosis, weight
gain, muscle weakness, decreased lean body mass,
diabetes mellitus and cognitive changes (2). The
decrease in serum testosterone (T) may be due to
primary testicular failure (3) and/or dysfunction
of the hypothalamic-pituitary axis (4). This defi-
ciency in aging males is associated with increased
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body weight, adipose tissue, and estrogens, due
to peripheral conversion of T to estradiol (5). The
negative feedback mechanism from excess estra-
diol results in a paradoxically low LH (luteinizing
hormone) secretion from the pituitary despite a
physiologically low T level (1).

Currently, the most common treatment
of symptomatic male testosterone deficiency is T
therapy with various transdermal, oral and injec-
table delivery methods. The main purpose of the T
replacement is to achieve normal range in T serum
levels and to get the positive effect over the com-
plaints. However, this treatment can be associa-
ted with skin irritation, gynecomastia, nipple ten-
derness, testicular atrophy and decline in sperm
counts (5). T replacement causes suppression of
the hypothalamic-pituitary-gonadal axis via a
negative feedback mechanism (1,6). Low levels of
gonadotropin releasing hormone (GnRH), in turn,
further decrease production of luteinizing hormo-
ne (LH) and follicle stimulating hormone (FSH) by
the pituitary gland. The low LH levels translate to
low T production by the Leydig cells in the testes.
The reduction in FSH could result in suppression
of spermatogenesis (1).

Physiologic inhibition of pituitary gona-
dotropin secretion in men by T is mainly mediated
by aromatization to estrogen, which inhibits hy-
pothalamic secretion of GnRH. Clomiphene citrate
is a weak estrogen receptor antagonist and thus
may be considered a selective estrogen receptor
modulator. It competes with estradiol for the es-
trogen receptors at the level of the hypothalamus
and blocks the normal negative feedback mecha-
nism of circulating estradiol on the hypothalamus,
preventing estrogen from limiting the production
of GnRH. The increase in GnRH level then stimu-
lates the pituitary gland to release more FSH and
LH, resulting in an increase in sperm and T pro-
duction by the testes (7-9).

A limited number of publications have
demonstrated the efficacy of CC in the treatment
of both male hypogonadism and male infertility
(1,10,11). Although the biochemical response of
patients with male hypogonadism to CC has been
reported, there is very little data regarding the
subjective outcomes of men treated with CC for
hypogonadism (4).

The aim of this study was to determine
whether a daily dose of 25 milligrams of clomi-
phene citrate is effective in stimulating this endo-
genous T production pathway (through elevation
of serum T levels) and in improving symptoms of
hypogonadism (subjective response).

MATERIALD AND METHODS

Our cohort, from one center only, consis-
ted of men with low sexual desire, low normal T
(defined as serum total T between 300 and 400 ng/
dL) or below normal T (defined as serum total T <
300 ng/dL) and normal LH levels. Levels of serum
total T were measured in morning blood samples
by automated chemiluminescence immunoassay
kit (Centaur®, Siemens). If the patient complained
of decrease of libido and presented low testostero-
ne levels, he repeated T, LH, lipid profile, fasting
glucose and prolactin. Men with above normal LH
levels, indicating primary testicular failure, were
not offered CC treatment. Men who presented with
abnormal levels of PSA (PSA > 2.5 ng/mL in men
aged < 55 years or PSA > 4 ng/mL in men aged
> 55 years) were also excluded. Other exclusion
criteria were prior thromboembolic events, clinical
suspicion of mammary neoplasia and/or patient’s
inability to provide informed consent. The deci-
sion to treat the patients with CC was left at the
discretion of the urologist and patient choice after
discussing treatment options. Any abnormal phy-
sical findings were reported.

Each patient was treated with a daily dose
of 25 mg clomiphene citrate and followed pros-
pectively. At each evaluation (every 3 months)
they had to answer a Global Assessment Question
about the treatment (Did this treatment improve
your symptoms based on sexual complaints? - li-
bido and erections). All patients were on the medi-
cation for at least 3 months. Our mean follow-up
was 6 months. If the patient had some T impro-
vement at that time, they stayed under treatment
indefinitely, but if there was no response, they sto-
pped the drug. The same lab measurements were
done each 3 months thereafter.

Statistical analysis was performed using
SPSS® with P values < 0.05 considered statisti-
cally significant. Mean and standard deviation of
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the studied variables were also reported. Student’s
t test was used to compare pre and post treatment
means of serum T and other variables. Patients were
stratified according to their age in order to analyze
treatment outcomes. Analysis of variance (ANOVA)
was used to compare more than two means simul-
taneously. Chi square test was used to analyze sub-
jective outcomes (Global Assessment Question: yes
or no) according to the patient’s age.

Ethical approval for the study was obtained
in accordance with our local institutional require-
ments, and written informed consent was obtained
from all subjects.

The main outcome measure in this paper is
the change in T level after administration of clo-
miphene citrate to hypogonadal men. In this study,
biochemical efficacy is defined as an elevation of

serum T to the mid-normal range (above 500 ng/
dL; normal range 206 ng/dL - 1200 ng/dL, chemi-
luminescence immunoassay - Centaur®, Siemens).

RESULTS

Our cohort consisted of 125 men with hy-
pogonadism with low normal or below normal
T and low or normal LH associated with a com-
plaint of loss or decrease of the libido. Patients
were prospectively enrolled from January 2008
to December 2009. Mean age was 62 years (+
11.2 years). Serum T levels ranged from 310.27 +
95.96 ng/dL (baseline) to 669.03 + 239.68 ng/dL (3
months after CC initiation) (p < 0.001) (Figure-1).
Mean serum cholesterol levels ranged from 197.50
+ 39.03 mg/dL (baseline) to 187.35 + 37.48 mg/dL

Figure 1 - Serum testosterone levels (ng/dL) pre and post treatment with clomiphene citrate, 25mg/day, in 125 hypogonadal
men (values expressed between 5 and 95 percentiles and the median).
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(3 months after CC initiation) (p = 0.001). There
were no statistically significant differences when
comparing pre and post-treatment HDL-Choleste-
rol, triglycerides, fasting plasma glucose and pro-
lactin (Table-1).

Sixty-eight percent of patients (n = 85)
had a positive answer for the Global Assess-
ment Question (Did this treatment improve your
symptoms based on sexual complaints?). Mean
increases in serum T were higher for patients
who had a positive answer for the Global Asses-
sment Question.

Objective and subjective responses depen-
ded mostly on patient’s age. The younger the pa-
tient was, the greater was the increase in serum T
(Table-2) and the chance for a positive QoL sco-
re. Mean increases in serum T were 465.4 ng/dL,
351.9 ng/dL and 288.7 ng/dL for patients aged 30
to 50 years (n = 22), 51 to 70 years (n = 77) and
> 71 years (n = 26), respectively. Mean increase in
serum T of younger patients (30 to 50 years) was
statistically higher than mean increases of older
patients (eg. 51 to 70 years, p = 0.04; > 71 years, p
= 0.006) (Figure-2).

Table 1 - Hormonal and biochemical parameters pre and post treatment with clomiphene citrate, 25 mg/day, in 125 hypogo-

nadal men.
Parameter Pre-treatment* Post-treatment™* P value**
Serum Testosterone (ng/dL) 310.27 £ 95.95 669.03 + 239.68 <0.0001
Total Cholesterol (mg/dL) 197.50 + 39.03 187.35 + 37.48 0.001
HDL Cholesterol (mg/dL) 46.31 £11.50 45.62 +11.92 0.298
Triglycerides (mg/dL) 135.92 + 98.60 129.08 + 82.77 0.106
Fasting glucose (mg/dL) 101.44 + 18.67 100 + 20.92 0.359
Prolactin (ug/L) 9.68 + 5.04 9.52 £ 6.27 0.711

*mean + standard deviation

**Paired samples T Test

Table 2 - Serum Testosterone Outcomes According To Patient's Age.
Age N Pre-treatment Serum Testosterone* Post-treatment Serum Testosterone* P value**
(vears) ng/dL ng/dL
30-50 22 329.18 £ 87.76 794.59 £ 231.05 -
51-70 77 296.41 + 85.53 648.35 + 238.13 0.026
>71 26 335.30 + 124.08 624.03 + 224.53 0.032

* mean = standard deviation
** Turkey's test for post hoc analysis of ANOVA
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Figure 2 - Increase in Serum Testosterone (3 months after initiation of 25 mg CC) versus Age Groups and Global Assessment
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No serious adverse events were recorded
during the study period. Six patients (5%) com-
plained of nipple tenderness. This complaint per-
sisted all over the treatment for some patients and
for others disappeared spontaneously.

DISCUSSION

The world population is increasing and
becoming aged. Nowadays there are no more dou-
bts that old men have a decrease of their serum
levels of testosterone. Hypogonadism in aging
males results in a steady decline in testosterone
levels at a rate of 1% per year after age 40 years
(12). There is an inverse relationship between the
low serum testosterone levels and the presence
of sexual complaints. It is important to reinforce
that the diagnosis of hypogonadism depends on

* chi square test

the laboratorial data (subnormal or low normal
testosterone) and the clinical symptoms (13).

We actually believe that more than 20%
of the patients older than 60 years present signs
and symptoms of hypogonadism. Wu et al. re-
cently found 17% of symptomatic hypogonadism
(total testosterone less than 320 ng/dL) in a po-
pulation of 3369 men between the ages of 40 and
79 years (14). These hypogonadic patients have
complaints about mood, memory, impaired phy-
sical activities, weakness, diminished libido and
erectile dysfunction (15,16).

Testosterone therapy has been indicated
for the treatment of loss of libido and erectile
dysfunction in hypogonadal men. The goal of
testosterone therapy is to maintain physiologi-
cal levels of this hormone. A rough quantization
of the minimum amount of total testosterone
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necessary for nocturnal erections indicated that
200 ng/dL of total testosterone was adequate for
maximal response (17). The ISSAM (International
Society for the Study of Aging Male) suggests that
values of total T below 200 ng/dL represent hy-
pogonadism and should be treated (15) and men
with T level between 200 ng/dL and 400 ng/dL
could experience a therapeutic trial of T supple-
ment. Despite of the fact that T therapy does not
mimic the normal circadian hormone secretion, it
is generally successful.

Clomiphene citrate (CC) is an orally ad-
ministered, nonsteroidal ovulatory drug typically
used in female infertility management. This drug
has estrogenic and antiestrogenic properties and
increases the steroidogenesis (18). CC has been
shown to increase T levels in both normal and
impotent hypogonadal men probably reflecting
the primacy of estrogen over T in the feedback
regulation of male gonadal function. In a small,
double blind, placebo-controlled, crossover stu-
dy of clomiphene against placebo in impotent
men with secondary hypogonadism, Guay et al.
observed a significant rise of T with clomiphene
(19). Tenover et al. also found an improvement
in serum levels of T in a group of ten men using
chronic CC (6). The appeal of CC in the treatment
of functional hypogonadotropic hypogonadism
in males lies in the re-establishment of physiolo-
gic hypothalamic-pituitary-gonadal feedback re-
gulation and function (20). Guay et al. had good
results over libido and erections when their 173
patients used 50mg 3 times a week. Seventy five
percent had improvement in erectile function and
399 returned to normal sexual function (21). Ne-
vertheless, correcting the testosterone deficit may
have other beneficial effects. These may include
increasing energy and well-being, as well as pre-
vention of anemia or bone loss, depending on the
severity of the hypogonadism. If patients cannot
maintain their testosterone levels in the normal
range after clomiphene is discontinued, perma-
nent testosterone replacement with intramuscular
injection, transdermal patches or gels should be
considered (21).

In our trial, we used a low oral daily dose
of clomiphene citrate (25mg) in 125 men with a
mean age of 62 years. All patients had low nor-

mal or below normal T levels and all of them
complained about decrease or loss of libido. They
were enrolled and followed prospectively. Post-
-treatment T levels increased by a mean of 115%.
Both objective and subjective responses were
more impressive in younger patients. Considering
that clomiphene acts on central axis, ultimate-
ly stimulating the production of testosterone by
the testicles, young men could be benefited more
than elderly, theoretically by having a major tes-
ticular cells reserve.

In this study, we did not use a validated QoL
questionnaire. This represents a limitation. Howe-
ver, the global assessment question could provi-
de some information on the subjective response
to the treatment. Moreover, our mean follow-up
was only 6 months (short-term follow-up). Further
studies are needed to assess long-term results in
regards to the use of clomiphene citrate on the
treatment of male testosterone deficiency.

CONCLUSIONS

Our data showed that a daily dose of 25mg
clomiphene citrate was effective in stimulating
endogenous T production in a short follow-up. On
the other hand, lower levels of total cholesterol
were verified after 3 months of treatment. Both
objective and subjective responses to CC depended
mostly on patient’s age: the younger the patient
was, the greater was the increase in serum T and
the chance for a positive QoL score. No serious
adverse events were recorded during the study
period. This medication should be considered a
therapeutic option for patients with symptomatic
male testosterone deficiency.
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