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 Abstract: Background: Sexual disorders are the most common clinical manifestations of 

hypogonadism. Functional hypogonadism is the most frequent form, and clomiphene citrate (CC) 

has been recently introduced as a possible off-label therapeutic option for these patients.  

Objectives: This study aimed to evaluate the effects of CC on the overall sexual function in 

dysmetabolic obese men with low testosterone (T) levels.  

Methods: This was a sub-study of a randomized, double-blind, cross-over, placebo-controlled 

trial that included twenty-four obese or overweight subjects with impaired glucose tolerance or 

type 2 diabetes and confirmed low total T (≤10.4 nmol/l) levels. Subjects were treated with CC 

or placebo (Plac) for 12 weeks, with an interval wash-out period of 6 weeks between treatments. 

All subjects were on metformin 2gr/day and a low-calorie diet. The between-treatment difference 

in the overall sexual function was assessed by IIEF-15 and a qADAM questionnaire.  

Results: IIEF-15 and qADAM questionnaire data were available for 18 individuals. In unadjusted 

analyses, CC was associated with lower IIEF-15 total, erectile function, and intercourse 

satisfaction domain scores than Plac. After adjustments for multiple variables, CC was associated 

with a higher IIEF-15 sexual desire domain score (+0.9 ± 0.8; p<.001) despite a lower qADAM 

score (-2.1 ± 0.9; p=.008) with respect to Plac. No differences were found for the other domains 

between groups.  

Discussion: The clinical significance of the absolute changes in IIEF-15 and qADAM scores 

during CC versus Plac is limited. However, CC has a reliable effect on sexual desire and is also 

as safe as Plac. According to the sample size, duration of follow-up, and inclusion criteria defined 

for the main study, further studies are therefore needed to assess the long-term efficacy of CC.  

Conclusion: Compared to Plac, CC was found to be associated with a neutral effect on overall 

sexual function. 
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1. INTRODUCTION 

 Reliable evidence has proved that testosterone (T) 
replacement therapy (TRT) enhances erectile function (EF) in 
hypogonadal men and, in particular, in those with the severe  
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form (T < 8 nmol/L) [1]. Similar results have been obtained 
in trials involving dysmetabolic men, such as those with 
obesity and type 2 diabetes mellitus (T2DM), with low T 
levels, although to a lesser extent than in men with overt 
hypogonadism [2, 3]. TRT has been shown to improve both 
body composition and fasting glycaemic and insulin 
resistance in men with metabolic disturbances in 
observational and controlled studies [4] and limit the 
progression from prediabetes to overt T2DM [5, 6]. T levels 
are often lower in men with dysmetabolic disorders; however, 



2  Endocrine, Metabolic & Immune Disorders-Drug Targets, XXXX, Vol. XX, No. X Pelusi et al. 

this condition is usually reversible [7, 8], as demonstrated by 
T normalization after body-weight reduction or after the 
administration of drugs improving glycemic control [9, 10]. 
This form of hypogonadism, mainly present in adult/elderly 
men, has in the last few years been defined as “functional 
hypogonadism” [11, 12], and due to its characteristics, 
alternative treatment options to hormonal substitution have 
been suggested.  

 In recent years, selective estrogen receptor modulators 
(SERMs) have been assessed off-label as an option for 
managing function hypogonadism with promising results. 
They were shown to restore T and eugonadal levels while 
promoting or preserving spermatogenesis in men with T 
deficiency and ameliorating glucose metabolism [12]. In 
addition, SERMs are well-tolerated, usually with short-lasting 
and mild symptoms [13-16].  

 However, sexual disorders are the most prevalent clinical 
presentation of adult hypogonadism, including erectile 
dysfunction, a reduction in both libido and morning erections 
[17]. A few studies have been carried out on the effects of CC 
in men with erectile dysfunction with inconclusive results 
[16]. In the present sub-study, we, therefore, analyzed the 
overall sexual function in dysmetabolic obese men with low 
testosterone levels, comparing groups treated with CC vs. Plac 
using IIEF-15 and qADAM questionnaires. 

2. MATERIALS AND METHODS 

2.1. Study Design and Participants 

 As extensively reported in our previous works, we carried 
out a randomized, double-blind, cross-over, placebo-
controlled trial at two Italian centers, the Endocrinology Unit 
of the S. Orsola-Malpighi Hospital (Bologna) and the 
Endocrinology and Metabolic Outpatient Clinic of 
Conversano Hospital (Bari). Twenty-four obese male subjects 
aged between 35 and 55 years old, newly diagnosed with 
impaired glucose tolerance (IGT) or type 2 diabetes and 
confirmed total testosterone (TT) ≤3 ng/ml (10.4 nmol/l) were 
recruited [13,18,19]. Subjects with organic hypogonadism 
and on previous therapy with glucose-lowering or lipid-
lowering drugs were excluded. Given the strict criteria above, 
a limited number of screened subjects were found to be 
eligible. We, therefore, decided to also include three 
overweight subjects with a BMI of 28.8, 29.6, and 29.7 kg/m2, 
respectively. 

 This study was approved by the Ethics Committees of the 
S. Orsola-Malpighi Hospital of Bologna (protocol number 
UOE/012011) and the Local Health District of ASL Bari 
(protocol number 778), registered with EudraCT (number 
2011-000439-10) and in accordance with the Declaration of 
Helsinki. Written informed consent was obtained from all 
participants [13, 19]. 

2.2. Randomization and Masking 

 We randomly allocated eligible participants (1:1) to either 
clomiphene citrate plus metformin (CC/Met) group or a 
placebo plus metformin (Plac/Met) group according to a 
prespecified, computer-generated randomization list, using 
block sizes of six. A pharmacy-controlled randomization 

method was used to conceal allocation. Sequentially 
numbered containers with clomiphene citrate or placebo 
capsules of identical appearance, size, weight, and taste were 
issued to the investigator by the pharmacy and then to the 
eligible patients by the investigator. Metformin was supplied 
as 1000 mg tablets in the form of commercially available 
packs. Participants, pharmacists, and investigators were 
masked to the treatment allocation [13, 19]. 

2.3. Procedures 

 Metformin tablets were administered twice a day orally. 
Clomiphene citrate (25 mg; Serophene, Merck Serono, Rome, 
Italy) or placebo capsules were administered orally once a 
day. The study drugs were administered for 12 weeks; after a 
six-week wash-out period, subjects were assigned to the other 
drug group. All subjects were prescribed a hypocaloric diet 
(1600 kcal/day) and moderate physical activity (30 min/day 
brisk walk) [20]. Visits were performed at baseline, every six 
weeks, and study completion. The following examinations 
were performed: 1) clinical history and ongoing therapy; 2) 
physical examination; 3) questionnaires; 4) laboratory 
assessment, including metabolic parameters, such as 
hormones and proteins (as previously described) [13, 19]. 

 The overall sexual function was assessed by a self-
administered IIEF-15 and qADAM questionnaires before 
each treatment allocation and upon each treatment 
completion. The IIEF-15 comprises 15 items classified into 
five domains: 1) erectile function, 2) orgasmic function, 3) 
sexual desire, 4) intercourse satisfaction, and 5) overall 
satisfaction. A score of 0-5 was awarded to each of the 15 
questions, with lower values representing a poorer sexual 
function. The maximum score for each domain was 30, 10, 10, 
15, and 10, respectively. In the IIEF-15, erectile dysfunction 
is defined as severe for a score of 0-10, moderate for 11-16, 
mild or mild to moderate for 17-25, and absent for 26-30; the 
minimal clinically important difference is 4 [21]. There is also 
an abridged 5-item version of the IIEF-15, also known as 
IIEF-5 or the Sexual Health Inventory for Men (SHIM). It 
comprises four items of the erectile function domain and one 
from the intercourse satisfaction domain [22].  

 The qADAM questionnaire comprises ten items rated on a 
scale of 1-5, in which 5 represents the absence of a given 
symptom and one represents maximal symptoms. Sexual 
desire, energy, strength/endurance, enjoyment of life, 
happiness, erectile function, level of sleepiness, work 
performance, sports ability, and height loss are assessed. The 
overall score ranges from 10 to 50 [23]. 

2.4. Outcomes 

 The primary outcome of this sub-study was the between-
treatment difference in the overall sexual function assessed by 
IIEF-15 and qADAM questionnaires among dysmetabolic 
men with low T levels during CC/Met versus Plac/Met. Both 
the total IIEF-15 score and the scores of each of the five 
domains were evaluated.  

2.5. Statistical Analysis 

 The analyses reported here were performed following the 
per-protocol approach; participants were included if they 
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received the intended intervention in accordance with the 
protocol. Firstly, for continuous variables, Shapiro-Wilk's 
statistics were applied to test normality, and all variables 
showed a normal distribution. Secondly, we assessed the 
treatment effect on questionnaire scores using a mixed-effects 
model that analyses cross-over studies that included repeated 
measures [24]. The effect of each treatment was estimated by 
comparing pre-treatment and post-treatment values, while the 
efficacy of clomiphene citrate was assessed by calculating the 
between-treatment difference during CC/Met versus 
Plac/Met. The characteristics of subjects allocated to CC/Met 
followed by Plac/Met versus Plac/Met followed by CC/Met 
were compared to assess differences between time points; a 
carry-over effect was ruled out. Thirdly, a bivariate linear 
mixed model with interaction terms was used to evaluate 
whether questionnaire scores could have been influenced by 
clinical, hormonal, or metabolic parameters as well as by the 
AR-CAG polymorphism [25]. Age and parameters showing a 
p-value <0.25 in the bivariate analysis were included in a 
multivariable mixed model. Akaike’s information criterion 
(AIC) and the significance level of the F-statistic were used in 
the stepwise procedure to estimate the final model. 
Multivariable analysis was used to adjust the between-
treatment differences during CC/Met versus Plac/Met for 
these pre-treatment variables. Waist circumference was not 
included in the models because of multicollinearity with BMI. 
DHT was also not included as its increase on the CC/Met arm 
was due to increased serum TT and SHBG levels [13]. Data 
were expressed as mean and standard deviation (SD) or 
standard error (SE). All analyses were two-sided and carried 
out using Statistical Application Software (SAS) software 
(version 9.4, SAS Institute Inc., Cary, North Carolina, USA); 
significance was set at p<0.05. 

3. RESULTS 

 Between December 2011 and February 2016, a total of 24 
patients were recruited for the study. Two patients were 
excluded because of the use of some medications (e.g., 
steroids and human chorionic gonadotropin), while in one, the 
decision to withdraw was based on a personal choice. Three 
other patients did not fill out either the IIEF-15 or qADAM 
questionnaires at all four-time points.  

 As a result, data from the first two questionnaires were 
completed by 18 patients and were thus available for analysis. 
The characteristics of these participants are reported in Table 
1. Ten patients were diagnosed with type 2 diabetes, and eight 
with IGT. Sixteen subjects were obese. The mean TT and FT 
levels were 2.8 ± 0.4ng/ml (9.7 ± 1.4 nmol/l) and 68.1 ± 15 
pg/ml (220 ± 50 pmol/l), respectively. The IIEF-15 total score 
was 45.8 ± 20.2, with the erectile function domain score 
ranging from 10 to 29 (from severe form to no erectile 
dysfunction) [26] and the qADAM score was 32.9 ± 5.3.  

 After assessing the effects of treatment on IIEF-15 scores, 
no changes in IIEF-15 or qADAM scores were found after 
CC/Met. The scores for IIEF-15, erectile function, and 
intercourse satisfaction increased during Plac/Met treatment 
(+8.7, +3.8, and +2.4, respectively). This was confirmed when 
the between-treatment difference was also evaluated (Table 
2). Similar results were found for those subjects allocated to 
CC/Met followed by Plac/Met versus Plac/Met followed by 

CC/Met (data not shown). No differences were found for the 
other outcomes. No carry-over effect was found for any score. 

Table 1. Baseline characteristics of included subjects. 

Characteristic All Subjects (n=18) 

Age (years) 47.6 ± 6.7 

Clinical features  

Body mass index (kg/m2) 35.0 ± 5.4 

Waist circumference (cm) 115.3 ± 10.2 

Hormones 

Total testosterone (ng/ml) 2.8 ± 0.4 

Free testosterone (pg/ml) 68.1 ± 15 

Total estradiol (pg/ml) 24.4 ± 7.3 

Free estradiol (pg/ml) 0.3 ± 0.1 

SHBG (nM/L) 21.5 ± 8.0 

LH 3.8 ± 1.6 

FSH 4.6 ± 2.1 

Leptin (ng/ml) 17.7 ± 15.2 

Metabolic Features 

Fasting plasma glucose (mg/dl) 113.1 ± 22.9 

HbA1c (%) 6.0 ± 0.7 

HOMA-IR 5.0 ± 3.1 

Total cholesterol (mg/dl) 187.8 ± 36.4 

HDL cholesterol (mg/dl) 40.9 ± 17.0 

LDL cholesterol (mg/dl) 114.6 ± 38.2 

Triglycerides (mg/dl) 183.6 ± 76.7 

Genetic Features 

Androgen Receptor CAG repeats (n) 20.1 ± 3.4 

Questionnaire Scores 

IIEF-15 total 45.8 ± 20.2 

IIEF-15 erectile function domain 18.7 ± 9.7 

IIEF-15 orgasmic function domain 7.1 ± 4.2 

IIEF-15 sexual desire domain 6.2 ± 2.3 

IIEF-15 intercourse satisfaction domain 7.8 ± 4.8 

IIEF-15 overall satisfaction domain 6.1 ± 2.7 

qADAM 32.9 ± 5.3 

Note: Legend - Data are reported as mean ± SD. 

 We then evaluated whether other variables influenced 
questionnaires scores by calculating adjusted estimates for 
other parameters in a multivariable analysis (Table 3, 
Supplementary Tables S1 and S2). During CC/Met, a 
statistically significant reduction was found in IIEF-15 
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erectile function, and an increase was found in intercourse 
satisfaction (-2.8 and +1.7, respectively). The significant 
association between Plac/Met treatment and changes in 
erectile function and intercourse satisfaction were unchanged 
(+3.0 and +1.4, respectively), while results of the IIEF-15 
total score were not confirmed. Concerning the between-
treatment difference, compared to Plac/Met, CC/Met 
treatment was associated with a statistically significant 
increase in IIEF-15 sexual desire score despite a lower 
qADAM score. No other differences were found (Table 3). 

4. DISCUSSION 

 This sub-study aimed to assess the effect of CC on overall 
sexual function in dysmetabolic obese men with low 
testosterone levels. Eighteen subjects were included, either 
with type 2 diabetes or IGT. Subjects were treated with 

CC/Met or Plac/Met for 12 weeks in a randomized, double-
blind, cross-over, placebo-controlled setting. Compared to 
placebo, the overall results of our study showed that CC was 
associated with an increase in the IIEF-15 sexual desire score, 
despite a lower qADAM score. No other differences were 
found. CC was administered at the dose of 25 mg since it 
could increase both T and estradiol levels by stimulating 
gonadotropins secretion [13, 27]. Due to these effects, CC is 
expected to exert positive actions on overall sexual function, 
as both T and E2 play a role in maintaining sex function [28]. 
CC could therefore reduce the risk of an inappropriate 
increase in estrogen levels with a consequent imbalance of T-
to-E2 ratio, possibly responsible for an unnecessary increase 
in thromboembolic risk and gynecomastia, especially in our 
population in which several dysmetabolic conditions 
coexisted [29]. Aromatase inhibitors and SERMs could 
negatively affect the male sexual function as they affect the 

Table 2. Unadjusted IIEF-15 total and subscale and qadam scores before and after each treatment period in all participants. 

- CC/Met Plac/Met 

Between-Treatment 

Difference (CC/Met 

vs Plac/Met) 

- 
Pre-

Treatment 

Post-

Treatment 

Change 

from 

Baseline 

p 
Pre-

Treatment 

Post-

Treatment 

Change 

from 

Baseline 

p Estimate p 

IIEF-15 Total 50.8±4.4 46.9±4.4 -3.9 ± 2.9 .188 42.5±4.4 51.2±4.4 8.7 ± 2.9 .005 -12.7 ± 4.2 .004 

IIEF-15 Erectile 

function 
21.2±2.1 18.7±2.1 -2.5 ±1.5 .097 17.0±2.1 20.8±2.1 3.8 ± 1.5 .014 -6.3 ± 2.1 .005 

IIEF-15 Orgasmic 

function 
7.6±0.8 7.1±0.8 -0.6 ± 0.7 .459 6.8±0.8 7.8±0.8 1.0 ± 0.7 .164 -1.6 ± 1.1 .134 

IIEF-15 Sexual desire 6.6±0.5 6.5±0.5 -0.1 ± 0.4 .901 5.9±0.5 6.3±0.5 0.4 ± 0.4 .384 -0.4 ± 0.6 .481 

IIEF-15 Intercourse 

satisfaction 
8.7±1.0 8.5±1.0 -0.2 ± 0.8 .769 7.1±1.0 9.6±1.0 2.4 ± 0.8 .003 -2.7 ± 1.1 .017 

IIEF-15 Overall 

satisfaction 
6.7±0.6 6.1±0.6 -0.6 ± 0.7 .372 5.7±0.6 6.7±0.6 1.1 ± 0.7 .127 -1.7 ± 1.0 .090 

qADAM 33.8 ± 1.2 32.8 ± 1.2 -1.0 ± 0.7 .146 32.7 ± 1.2 33.6 ± 1.2 0.9 ± 0.7 .214 -1.9 ± 1.0 .061 

Note: Legend - Data are reported as mean ± SE.  

Table 3. Adjusted between-treatment differences in iief-15 total and subscale and qadam scores in all participants. 

- 
Change from Baseline to end of 

Treatment During CC/Met 

Change from Baseline to end of 

Treatment During Plac/Met 
Between-Treatment Difference 

- Estimate p Estimate P Estimate p 

IIEF-15 Total -2.1 ± 3.4 .521 2.7± 2.0 .183 -4.9 ± 3.8 .171 

IIEF-15 Erectile function -2.8±1.0 .010 3.0± 1.0 .007 -5.8 ± 2.4 .457 

IIEF-15 Orgasmic function -1.0 ± 0.8 .234 1.0 ± 0.7 .154 -1.9 ± 1.0 .180 

IIEF-15 Sexual desire 0.4 ± 0.7 .574 -0.5 ± 0.5 .363 0.9 ± 0.8 <.001 

IIEF-15 Intercourse satisfaction 1.7± 0.6 .012 1.4± 0.3 .003 0.3 ± 0.6 .951 

IIEF-15 Overall satisfaction -0.5 ± 0.6 .351 1.1 ± 0.6 .069 -1.6 ± 0.8 .068 

qADAM -0.8 ± 0.7 .224 1.3 ± 0.7 .059 -2.1 ± 0.9 .008 

Note: Legend - Data are reported as mean ± SE. 
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balance between T and E2 [30, 31]. As an example, tamoxifen 
was found to decrease testicular expression of aromatase 
enzyme with a consequent decline in intra-testicular estradiol 
concentration, affecting both steroidogenesis and 
spermatogenesis [31, 32] and deteriorating erectile function 
[33]. 

 Erectile function (EF) involves complex and multifactorial 
processes, and multiple chronic comorbidities may affect it, 
including metabolic, hormonal, vascular, neuronal, and 
psychological disturbances [12]. EF is the most common 
clinical presentation in subjects with hypogonadism [11, 12, 
18, 34] and the disorder for which the most significant benefits 
are expected [18]. It can be assessed. Moreover, other sexual 
functions were evaluated using questionnaires, both during 
the first evaluation and during follow-up. These instruments 
support the physician in evaluating if the subject is affected 
by a disorder, stratifying its severity, and measuring changes 
during treatments [18]. The present study adopted two 
validated and widely used questionnaires (i.e., IIEF-15 and 
qADAM) that were completed before the beginning of each 
treatment and following 12 weeks of either CC/Met or 
Plac/Met. Response rates were generally adequate.  

 Included subjects were characterized by dysmetabolic 
conditions and low T levels, with no reference to signs or 
symptoms of hypogonadism. A wide range of scores was 
reported, and subjects with normal erectile function or severe 
erectile dysfunction were both included. Although a more 
homogeneous group of subjects (e.g., a mild-to-moderate 
form of erectile dysfunction) could have been enrolled, the 
abovementioned criteria were defined according to the 
primary outcome of the main study, in which changes in total 
testosterone following CC were assessed [13]. To the same 
end, the duration of this sub-study could be deemed as being 
sufficient for some questionnaire endpoints while inadequate 
for others. In hypogonadal men, TRT is associated with 
changes in IIEF-15 sexual desire, intercourse satisfaction, and 
overall satisfaction after only six weeks of treatment, while 
several months may be required before observing an 
improvement in erectile and ejaculatory function [3, 35, 36]. 
However, in our study, during CC/Met therapy, there was a 
significant improvement in serum T, FT, and estradiol (E2) 
levels as well as the T/E2 ratio. All steroids remained 
unchanged from baseline in the CC/Met group. Moreover, the 
results of sexual questionnaires obtained from CC/Met 
compared to the Plac/Met group were not different even if the 
participants were subdivided into subjects with the prediabetic 
condition or overt diabetes, considering different metabolic 
results obtained during CC/Met treatment compared to 
Plac/Met therapy (data not shown) [13]. 

 Despite these limitations, few differences were found 
when CC/Met and Plac/Met groups were compared. 
Statistically significant results were found only for a higher 
IIEF-15 sexual desire score and a lower qADAM score. Given 
the absolute values (+0.9 and -2.1, respectively), the statistical 
significance of these results may not also be clinically 
relevant. Also, compared to IIEF-15, the qADAM 
questionnaire evaluates and pools a wider range of items, 
including ones that are insufficiently specific for our study 
purposes (e.g., height loss) [37].  

 From a clinical perspective, CC/Met should thus be 
regarded as at least as safe as Plac/Met. On the other hand, 
further studies, including subjects with hypogonadism and 
erectile dysfunction treated for at least 6-12 months, maybe 
needed for the adequate assessment of the other items 
included in the questionnaires. 

 A randomized controlled study evaluating the effects of 
CC on the qADAM questionnaire was published in 2018. 
Habous et al. allocated 282 hypogonadal subjects to CC 50 
mg/day, human chorionic gonadotropin, or both for three 
months and found CC to be associated with an increased 
qADAM score [38]. Other studies, both randomized and 
observational, have assessed the effects of CC on the ADAM 
questionnaire, and an increase in the number of positive 
questions was found [39, 40]. One retrospective study found 
improvements in qADAM despite finding no changes in the 
IIEF-5 among 77 hypogonadal or infertile subjects treated 
with CC after a mean follow-up of 1 year [41]. However, the 
lack of a placebo arm in the Habous et al., the use of a poor 
specific questionnaire in Kats et al. and Soares et al., and the 
retrospective design of Chandrapal et al. make it very difficult 
to compare the findings and draw a definitive conclusion on 
the topic. 

 Our study has three main limitations. First, this was a sub-
study of a randomized controlled trial aimed at assessing the 
effect of clomiphene on T levels. The sample size calculation 
was not based on this secondary outcome, resulting in a 
limited statistical power to assess differences. In fact, despite 
the non-significant carry-over effect, the difference before 
CC/Met and Plac/Met in the unadjusted analysis could be 
considered clinically significant [21]. Second, data on IIEF-
15 and qADAM were not available for all the treated patients. 
Third, the use of two questionnaires may have been perceived 
as being unnecessary by patients, leading to a low response 
rate, whereas in fact, the aspects assessed by each 
questionnaire differ, as none of them are characterized by a 
greater accuracy in detecting low T levels [42]. 

CONCLUSION 

 CC has been assessed for the management of functional 
hypogonadism. Positive results have been found in terms of 
androgens levels and fertility, while limited evidence is 
currently available in terms of the effects on overall sexual 
function. Compared to Plac/Met and using two validated 
questionnaires, the present sub-study found that CC/Met was 
associated with no differences or marginally clinically 
significant ones in dysmetabolic subjects with low T levels. 
CC/Met should therefore be regarded to be at least as safe as 
Plac/Met. However, further randomized placebo-controlled 
studies, including a more significant number of subjects with 
hypogonadism and treated for a longer period, are needed to 
assess the efficacy of CC on overall sexual function. 
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