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effect of TS as an add-on to PDE5is.62 Overall, 41 
RCTs were included in the study, of which 29 com-
pared TS vs. placebo, while 12 trials evaluated the 
effect of TS as an add-on to PDE5is. Our data clearly 
indicated that TS is able to significantly ameliorate 
erectile function and to improve, in hypogonadal men 
(TT <12 nM), other aspects of male sexual response, 
including sexual desire and orgasm, as well as several 
other sexual parameters, including nocturnal erection, 
frequency of intercourse, overall sexual satisfaction 
and overall sexual function (Table 3).

Our study, however, was not able to clarify the 
role of TS as an add-on to PDE5is in the treatment 
of ED subjects. In fact, although a positive effect was 
observed in uncontrolled studies, the results were not 
confirmed when only RCTs were considered. The lack 
of benefits in RCTs may suggest the uselessness of 
TS as an adjunctive therapy to PDE5is in ED patients. 
However, it should be recognized that 3 out of 573-75 
of the aforementioned RCTs enrolled a population of 
mixed eugonadal/hypogonadal subjects at baseline. 
In addition, in Spitzer’s large trial,76 although only 
hypogonadal subjects were enrolled at baseline, TS 
was initiated after a sildenafil alone run-in period, 
leading to T increase up to the normal range (about 
12.0 nmol/L). Similarly, it has previously been reported 
that sexual inertia is associated with functional hypo-

gonadotropic hypogonadism which can be restored 
accompanied by improvement of sexual activity.77-81

Conclusion

Hypogonadism represents one of the several com-
plications of obesity and T2DM in men. In these men, 
hypogonadism can further worsen the metabolic profile 
and increase abdominal fat. Sexual symptoms are 
the most specific symptoms associated with hypog-
onadism in aging men. Although hypogonadism can 
exacerbate obesity-associated ED, recent data suggest 
that a direct contribution of fat derived factors could 
be hypothesized. Lifestyle modifications and weight 
loss are the first steps for ED patients with obesity or 
metabolic diseases. In symptomatic hypogonadal men 
with metabolic impairment and obesity, combining 
the effect of testosterone substitution with lifestyle 
modifications could result in better outcomes.
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Table 2. Mean difference or mean standardized differences in several 
clinical parameters across randomized controlled trials evaluating the 
effect of testosterone substitution alone or in combination with low 
calorie diet and/or physical exercise. Data are presented as derived 
from the non-paired analysis (adapted from ref.# 18)
Clinical parameter Outcome
Body composition
Waist circumferences (cm) -7.11 [-11.12; -3.11]**
Fat mass (standardised mean) -1.24 [-2.31; -0.17]*
Lean mass (standardised mean) 1.47 [0.81; 2.13]**

Glucose profile
Fasting glycemia (mM) -7.51 [-13.19; -1.83]*
HOMA index -1.80 [-3.31; -0.29]*

Lipid profile
Triglycerides (mM) -0.37 [-0.68; -0.06]*

Blood pressure
Diastolic blood pressure (mmHg) -1.53 [-2.48; -0.57]**
*p<0.05, **p<0.0001.

Table 3. Effect size (with 95% confidence interval [CI]) in several 
sexual parameters across randomized controlled trials evaluating the 
effect of testosterone substitution vs. placebo (adapted from ref.# 62)
Sexual parameter Outcome
Erectile function component
Overall erectile function component§ 0.82 [0.47; 1.17]*
Overall sexual-related function 
component§§

0.75 [0.37; 1.12]**

Sleep-related erections 0.87 [0.47; 1.27]**

Libido component 
Overall libido component 0.81 [0.47; 1.17]**

Orgasm component 
Overall orgasmic component 0.68 [0.34; 1.02]**

Other sexual parameters
Frequency of intercourse 0.75 [0.33; 1.16]**
Overall sexual satisfaction 0.80 [0.41; 1.20]**
Overall sexual function 0.67 [0.22; 1.12]**
*p<0.001, **p<0.0001. § including coital and non coital erections; 
§§ only coital erections considered.


