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INTRODUCTION

The last 2 decades have witnessed a revolution in medical 
management of men with testosterone (T) deficiency (TD; 
also known as hypogonadism) [1-15]. TD has been recognized 
for more than 7 decades [16-18] and T therapy has been 
used clinically, as early as 1940, both in men and women [16-
18]. However, a lack of understanding of the importance of 
this hormone in human physiology and in particular men’s 
health became a hurdle in the path of clinical utilization 
of this therapeutic approach by the medical community to 
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restore normal physiological levels of T in men with TD.
One of the major hurdles concerning T therapy in men 

with TD is the fear that T causes prostate cancer (PCa) [19]. 
This premise was based on the observation by Huggins and 
Hodges in 1941 [20] that T promotes progression of metastatic 
PCa. While the observation remains accurate, demonstrating 
that metastatic tumors retain expression and function of 
the androgen receptors (ARs) and therefore T will promote 
metastatic tumor growth, no evidence exists to suggest 
that T per se is a carcinogen that promotes development of 
PCa [19]. Nevertheless, this dogma was taught to medical 
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students, residents and fellows, for decades, and became 
a textbook message that T is a carcinogen and causes the 
development of PCa in men [19]. Although it has never been 
unequivocally demonstrated that T is an actual carcinogen 
and indeed promotes development of PCa in men, this myth 
took hold and attracted followers. However, if this were the 
case, then one would expect that PCa will be found in all 
young man over the age 18, since T levels are significantly 
higher in younger men than in older men [19]. This raises 
the fundamental question; why PCa is often detected in 
older men when T levels are significantly low, due to age? 
This question seems to be either difficult to answer by the 
myth followers or ignored by the proponents of the theory 
that “T causes PCa” [21]. 

A second hurdle hampering the clinical utilization of 
T therapy in men with TD is the notion that T increases 
risk of  cardiovascular disease (CVD) [22-25]. Such claims 
were based on flawed studies with no designated primary 
outcome measures for CVD endpoints [22], retrospective 
observational studies with suspect methodology and un-
validated statistical methods [24,25] or meta-analysis which 
included data from studies with nonapproved formulations 
of T in men with severe liver disease [23]. These studies were 
vastly promoted in clinical circles [26] and the lay media 
[27-37], thus contributing to confusion, hype and hysteria. 
Furthermore, based on several case reports [38], the U.S. 
Food and Drug Administration (FDA) added a warning 
label with regard to the risk of  T therapy and venous 
thromboembolism (VTE). This warning added another road 
block to advancing T therapy in men with TD. Finally, the 
FDA also suggested that age-related hypogonadism does not 
warrant treatment and only TD with recognized etiology 
merits treatment [39]. In this review, we wish to discuss the 
adverse impact of TD on men’s health and highlight the 
benefits and risks of T therapy in hypogonadal men. We 
wish to provoke the readership to critically think about the 
challenges and opportunities of T therapy and the future of 
this rapidly changing field in men’s health.

TESTOSTERONE DEFICIENCY

TD (hypogonadism) was recognized, as early as 1940s [16-
18] as significant medical condition, which adversely impacts 
men’s health. TD is associated with increased incidence of 
metabolic syndrome, obesity, sexual dysfunction, impaired 
fertility, reduced motivation, increased fatigue, depressed 
mood, loss of  bone and muscle mass, anemia, decreased 
energy and vigour, insulin resistance, diabetes, inflammation, 
dyslipidemia, sarcopenia and frailty, reduced quality of life 

(QoL) and increased mortality [1-15,40-44]. A substantial body 
of evidence indicates that coronary artery disease incidence 
and severity, carotid intima-media thickness, atherosclerosis 
is inversely correlated with serum T concentrations [45]. 
There is an urgent need among the medical community for 
greater awareness of the impact of TD on general health in 
men with TD. 

BENEFITS OF T THERAPY IN MEN WITH 
TD

T elicits a range of physiological processes modulating 
the physiology and function of  multiple organ systems, 
including muscle, fat, bone, brain, peripheral nerves, and 
the male genital and reproductive systems. T regulates 
the metabolism of carbohydrates, lipids and proteins, and 
influences muscle growth and adipogenesis [5-7,41]. Here in 
we provide a succinct summary of T therapy benefits on 
men’s health.

1. T therapy improves sexual function 
Animal studies, with no exception, had demonstrated 

a critical role for androgens in regulating sexual function 
[46]. Recent clinical studies [3] have provided considerable 
evidence that T plays an important role in maintaining 
sexual function. The association of  TD with erectile 
dysfunction and reduced libido in men is well-established. 
Observational studies, registries and clinical trials also 
demonstrated that T therapy produced signif icant 
improvements in sexual function in men with TD (Table 1) 
[3,47,48]. Thus the benefit of T therapy on improving sexual 
function can no longer be ignored or denied. Since sexual 
health is an integral element of overall health, and sexual 
dysfunction is associated with depression, reduced mood and 
loss of self-esteem, it is imperative to state that T therapy is 
an important therapeutic approach to improve men’s health 
and QoL.

2. T therapy increases lean body mass, reduces fat 
mass and improves body composition
It is universally accepted that T therapy in men with 

TD increases muscle mass and reduces fat mass (Table 2) 
[49]. T therapy improves bone mineral density [50,51], reduces 
adipogenesis [52,53] and improves anthropometric parameters 
(Tables 1 and 2) [8]. Most of studies reported to date show 
that T therapy increases lean body mass (LBM) [42,49]. 
Furthermore, long-term T therapy reduces weight (Fig. 1) [49], 
waist circumference (Fig. 2) [8,54], and body mass index (BMI) 
[8,45,54]. This is not surprising, since T regulates metabolism 
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of  carbohydrates, lipids and proteins. Also T regulates 
muscle growth and function and inhibits adipogenesis. 
The fact that in some studies the aforementioned benefits 
were not observed is attributed in part to: (1) inclusion of 
relatively healthy, nonobese men with normal T levels, (2) 
short duration of T treatment, (3) varying T formulations 
used, and (4) poor adherence to T treatment. Nevertheless, 
the overwhelming consensus is that T therapy improves 
body composition in men with TD [1,2].

3. T therapy reduces cardio-vascular risk factors
It may be a surprise to many that T therapy in men 

with TD was used as early as 1940s to treat angina pectoris 
and peripheral vascular disease [16-18]. The elegant reporting 
by Lesser [18] in which significant improvement in physical 
function was demonstrated in subjects with angina pectoris 
subsequent to T therapy provided a glimpse of the potential 
role of this powerful hormone in vascular health. The role of 
androgens in vascular physiology is well-established and it is 
recognized that T plays an important role in cardiovascular 

Table 1. Established benefits of testosterone therapy 

Benefits of T therapy Reported studies
Improved sexual desire and erectile function ㆍCorona G, et al. J Sex Med 2014;11:1577-92.

ㆍWang C, et al. J Clin Endocrinol Metab 2000;85:2839-53.
ㆍHackett G, et al. J Sex Med 2013;10:1612-27.
ㆍBoloña ER, et al. Mayo Clin Proc 2007;82:20-8.
ㆍSnyder PJ, et al. N Engl J Med 2016;374:611-24.
ㆍCunningham et al. J Clin Endocrinol Metab. 2016 Jun 29

Improved energy, mood and vitality ㆍHackett G, et al. J Sex Med 2013;10:1612-27.
ㆍTong SF, et al. Asian J Androl 2012;14:604-11.
ㆍPexman-Fieth C, et al. Aging Male 2014;17:1-11.
ㆍYassin DJ, et al. J Sex Med 2014;11:1567-76.
ㆍSrinivas-Shankar U, et al. J Clin Endocrinol Metab 2010;95:639-50.
ㆍBrock G, et al. J Urol. 2016;196:1509-15.
ㆍAmanatkar HR, et al. Ann Clin Psychiatry 2014;26:19-32.
ㆍWang C, et al. J Clin Endocrinol Metab 2004;89:2085-98.
ㆍKhera M, et al. Aging Male 2012;15:14-21.
ㆍKim C, et al. Psychoneuroendocrinology 2016;72:63-71.

Increased lean body mass ㆍWang C, et al. J Clin Endocrinol Metab 2000;85:2839-53.
ㆍFinkelstein JS, et al. N Engl J Med 2013;369:1011-22.
ㆍPage ST, et al. J Clin Endocrinol Metab 2005;90:1502-10.
ㆍBhasin S, et al. JAMA 2012;307:931-9.
ㆍSvartberg J, et al. Int J Impot Res 2008;20:378-87.
ㆍO'Connell MD, et al. J Clin Endocrinol Metab 2011;96:454-8.

Reduced waist circumference ㆍHaider A, et al. Int J Endocrinol 2014;2014:683515.
ㆍSaad F, et al. Obesity (Silver Spring) 2013;21:1975-81.
ㆍTraish AM, et al. Int J Clin Pract 2014;68:314-29.
ㆍYassin A, et al. Clin Obes 2013;3:73-83.
ㆍHackett G, et al. J Sex Med 2014;11:840-56.

Reduced total body fat mass ㆍSrinivas-Shankar U, et al. J Clin Endocrinol Metab 2010;95:639-50.
ㆍFinkelstein JS, et al. N Engl J Med 2013;369:1011-22.
ㆍPage ST, et al. J Clin Endocrinol Metab 2005;90:1502-10.
ㆍBhasin S, et al. JAMA 2012;307:931-9.
ㆍSvartberg J, et al. Int J Impot Res 2008;20:378-87.

Increased bone mineral density ㆍSvartberg J, et al. Int J Impot Res 2008;20:378-87.
ㆍAversa A, et al. Aging Male 2012;15:96-102.
ㆍWang C, et al. J Clin Endocrinol Metab 2004;89:2085-98.
ㆍWang C, et al. Clin Endocrinol (Oxf) 2001;54:739-50.
ㆍSnyder PJ, et al. J Clin Endocrinol Metab 1999;84:1966-72.

Increased insulin sensitivity ㆍJones TH, et al. Diabetes Care 2011;34:828-37.
ㆍAversa A, et al. J Sex Med 2010;7:3495-503.
ㆍHeufelder AE, et al. J Androl 2009;30:726-33.

Reduced blood glucose & hemoglobin A1c ㆍHaider A, et al. Int J Endocrinol 2014;2014:683515.
ㆍTraish AM, et al. Int J Clin Pract 2014;68:314-29.
ㆍHackett G, et al. J Sex Med. 2014;11:840-56.
ㆍHaider A, et al. Obes Res Clin Pract 2014;8:e339-49.
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function [5-7]. A host of cardiovascular risk factors such as 
obesity, metabolic syndrome, dyslipidemia, hypertension, 
insulin resistance and diabetes are increased with TD [5-7]. 
T therapy improves body composition, reduces body weight, 
waist circumference, and BMI (Tables 1 and 2) [4,8,41]. T 
therapy also ameliorates metabolic syndrome components 
[4,49], improves lipid profiles (Fig. 3), reduces blood glucose 
and hemoglobin A1c (Fig. 4), improves insulin sensitivity and 
reduces inflammation and attenuates systolic and diastolic 
blood pressure and improves cardio-metabolic functions 
[1,2,8]. These benefits are of significance to attenuation of 
atherosclerosis and improved cardiovascular health. 

4. T therapy improves mood and depressive 
symptoms
The adverse impact of  TD on mood and depressive 

symptoms has been reported in several studies [3,55-61]. 
Although the magnitude of improvements differed among 

the various studies, a link between TD, mood and depressive 
symptoms exists. As pointed out by Khera et al., [58], the 
association of  increased depressive symptoms with TD 
is confounded by a host of  comorbidities that contribute 
to depression as well as TD. In a multicenter, 12-month 
observational registry study (n=849) of  men with TD 
treated with 1% T gel, Patient Health Questionnaire (PHQ-
9) scores improved significantly (p<0.01) after 3 months of T 
therapy. By 12-month PHQ-9 scores demonstrated clinically 
meaningful improvement. In another study in which men 
(n=886) participating in the Diabetes Prevention Program 
were treated with metformin, T levels were associated with 
improvements in mood [59]. In another study Westley et al. 
[60] showed that depression and/or depressive symptoms 
were present in 56% of the subjects. In a meta-analysis of 
16 randomized trials, Amanatkar et al. [55] found that T 
therapy had a significant effect on mood in men with TD. 
Wang et al. [56] demonstrated significant improvement 

Table 2. T Therapy increases lean body mass and reduces total body fat mass in men with 

Study
Testosterone  
formulation

Treatment 
period (mo)

Lean body 
mass

Fat mass

Mårin P, et al. Obes Res 1993;1:245-51. Gel 9 ↑ ↓
Snyder PJ, et al. J Clin Endocrinol Metab 1999;84:2647-53. Patch 36 ↑ ↓
Kenny AM, et al. J Gerontol A Biol Sci Med Sci 2001;56:M266-72. Patch 12 ↑ ↓
Crawford BA, et al. J Clin Endocrinol Metab 2003;88:3167-76. Mixed esters 12 ↑ ↓
Ferrando AA, et al. Am J Physiol Endocrinol Metab 2002;282:E601-7. TE 6 ↑ ↓
Steidle C, et al. J Clin Endocrinol Metab 2003;88:2673-81. Gel 3 ↑ ↓
Wittert GA, et al. J Gerontol A Biol Sci Med Sci 2003;58:618-25. Oral TU 12 ↑ ↓
Casaburi R, et al. Am J Respir Crit Care Med 2004;170:870-8. TE 3 ↑ ↓
Page ST, et al. J Androl 2005;26:85-92. TE 36 ↑ ↓
Kapoor D, et al. Eur J Endocrinol 2006;154:899-906. Mixed Esters 3 ↑ ↓
Bhasin S, et al. J Clin Endocrinol Metab 2005;90:678-88. TE 5  ↑ ↓
Kapoor D, et al. Eur J Endocrinol 2007;156:595-602. Mixed Esters 3 ↑ ↓
Bhasin S, et al. J Clin Endocrinol Metab 2007;92:1049-57. Gel 6 ↑ ↓
Svartberg J, et al. Int J Impot Res 2008;20:378-87. Injectable TU 12 ↑ ↓
Allan CA, et al. J Clin Endocrinol Metab 2008;93:139-46. Patch 12 ↑ ↓
Srinivas-Shankar U, et al. J Clin Endocrinol Metab 2010;95:639-50. Gel 6 ↑ ↓
Aversa A, et al. J Sex Med 2010;7:3495-503. Injectable TU 24 ↑ ↓
Aversa A, et al. J Endocrinol Invest 2010;33:776-83. Injectable TU 12 ↑ ↓
Behre HM, et al. Aging Male 2012;15:198-207. Gel 6 ↑ ↓
Finkelstein JS, et al. N Engl J Med 2013;369:1011-22. Gel 4 ↑ ↓
Francomano D, et al. Int J Endocrinol 2014;2014:527470. Injectable TU 60 ↑ ↓
Bouloux PM, et al. Aging Male 2013;16:38-47. Oral TU 12 ↑ ↓
Pexman-Fieth C, et al. Aging Male 2014;17:1-11. Gel 6 ↑ ↓
Juang PS, et al. J Sex Med 2014;11:563-73. Gel 3 ↑ ↓
Rodriguez-Tolrà J, et al. Aging Male 2013;16:184-90. Gel/Injectable TU 24 ↑ ↓
Frederiksen L, et al. Age (Dordr) 2012;34:145-56. Gel 6 ↑ ↓
Emmelot-Vonk MH, et al. J Am Med Assoc 2008;299:39-52. Oral TU 6 ↑ ↓
Borst SE, et al. Am J Physiol Endocrinol Metab 2014;306:E433-42. TE 12  ↑ ↓
TE, testosterone enanthate; TU, testosterone undecanoate. 
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in positive mood and reduction in negative mood with T 
therapy over a period of 36 months. Observational studies 
of 799 men on T therapy showed 22% reduction in fatigue 

scores over 6 months [57]. A modest improvement on global 
cognition with T therapy was also reported (Table 1) [61].
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Fig. 1. Testosterone therapy in men with testosterone deficiency 
and differing grade of obesity produces significant and sustained 
weight loss. Hypogonadal men (n=362) with obesity grade I (Gr. I: 
n=185; mean age, 58.39±8.04 years), grade II (Gr. II: n=131; mean age, 
60.62±5.56 years) and grade III (Gr. III: n=46; mean age, 60.28±5.39 
years) treated with testosterone undecanoate injections for up to 6 
years. Weight expressed in kilogram. Adapted from Kenny AM, et al. J 
Am Geriatr Soc 2010;58:1134-43 [74].
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gonadal men with obesity grade I (Gr. I: n=185; mean age, 58.39±8.04 
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al. J Am Geriatr Soc 2010;58:1134-43 [74].
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Am J Physiol Regul Integr Comp Physiol 2016;311:R566-73 [5].
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5. T therapy improves lower urinary tract symptoms
The fear that T may contribute to PCa and benign 

prostatic hyperplasia (BPH) had confounded the potential 
benef its of  T therapy in ameliorating lower urinary 
tract symptoms (LUTS). T protects lower urinary tract 
(LUT) from metabolic syndrome-induced alterations 
and T treatment in animals with metabolic syndrome 
(MetS) counteracts the MetS-induced LUT alterations 
and attenuates the progression of  LUTS [62]. Kathrins 
et al. [63] found no evidence to support that T therapy 
worsens LUTS symptoms or increase prostate volume in 
men with TD. Meuleman et al. [64] also reported that long-
term T therapy had no deleterious effects on International 
Prostate Symptom Score (IPSS) total scores and did not 
change prostate volume or prostate-specific antigen (PSA) 
in men with TD. A registry study of 999 men with clinically 
diagnosed TD showed modest positive effects on LUTS [65]. 
In a systematic review and meta-analysis, Kohn et al. [66] 
concluded that T therapy did not worsen LUTS in men with 
TD. T therapy improved LUTSs in men with TD and mild 
BPH [67,68]. Okada et al. [69] demonstrated that T therapy 
has considerable therapeutic benefits on LUTS in Japanese 
men with TD.

6. T therapy reduces progression of sarcopenia 
and frailty
Age-related decline in muscle mass and function is 

known as sarcopenia and is often equated with muscle 
aging [42]. Clinically, sarcopenia is def ined as loss of 
muscle mass with concomitant deterioration in physical 
function [43,51]. Sarcopenia is attributed, in part, to loss 
of  muscle fiber number and size concomitant with loss 
of limb motor neurons [70]. Sarcopenia is associated with 
slow gait speed and low grip strength and is central to 

development of  frailty [42]. Sarcopenia is also associated 
with limited mobility, higher risk of falls and fractures, 
impaired physical function, disabilities, loss of independence, 
institutionalization, hospitalization and increased mortality. 
Reduced T levels are associated with observed loss of muscle 
mass and strength [71] and sarcopenia is commonly prevalent 
in older persons [72]. 

Considerable evidence exists suggesting that T therapy 
improves some of the components contributing to frailty and 
physical decline, such as sarcopenia, muscle strength and 
physical function [42,43,71]. A number of interventional and 
observational studies have demonstrated consistently that 
T therapy improves body composition and contributes to 
increased LBM and reduced FM [42-44,50,52,73-77]. Page et al. 
[50] demonstrated that T therapy in elderly men (n=70) with 
mean age of 71 years improved body composition. Srinivas-
Shankar et al. [76] reported that in 274 community-dwelling 
intermediate-frail and frail elderly men at least 65 years of 
age that T therapy significantly increased LBM and reduced 
fat mass compared to placebo. These findings are congruent 
with data reported by Svartberg et al. [52] in which T 
therapy demonstrated significant improvement in LBM by 
approximately 4.2 kg and reduced fat mass with concomitant 
reduction in total body mass. In severely ill patients with 
liver cirrhosis and sarcopenia, T therapy resulted in an 
increase in LBM by 4.7 kg after one year of T therapy [78]. 
Additional evidence is surmised from studies in which T 
therapy in men with medically induced TD results in a dose-
dependent increase in muscle mass and reduction in FM 
in young and elderly men [79]. Changes in FM correlated 
inversely with T dose and were significantly different 
in young vs. older men. Although T therapy consistently 
increased muscle mass in all reported studies, however, there 
are inconsistencies with regard to improvement in muscle 

Fig. 4. Glucose concentration (A) and hemoglobin A1c (HbA1c) levels (B) in men with testosterone (T) deficiency undergoing T therapy for 5 years. 
Adapted from Traish AM. Am J Physiol Regul Integr Comp Physiol 2016;311:R566-73 [5].
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Testosterone therapy in men with testosterone deficiency

strength and physical function [80-83].

7. T therapy reduces all-cause and vascular mor-
tality 
The relationship between TD and increased all-cause 

mortality has been reported previously [1] (Table 3). A meta-
analysis by Araujo et al. [84] in which 16,184 community 
dwelling men with mean follow-up of  approximately 10 
years showed that low T were associated with increased risk 
of cardiovascular (CV) related mortality. No studies have 
unequivocally established a direct relationship between low 
T and mortality, but it has been shown that higher T levels 
were correlated with reduced mortality and lowest T levels 
are associated with increased mortality [85]. All the evidence 
available to date suggest that low T, free T and bioavailable 
T are associated with increased risk of CV-related and all-
cause mortality. 

A significant association between TD and mortality 
was found in most of the studies, irrespective of the type 
of  study. Araujo et al. [84] found that low T levels were 
associated with an increased risk of CV-related mortality. 
Yeap et al. [85] also reported higher serum T levels were 
associated with the lowest mortality and the lowest two 
quartiles were associated with the higher mortality in men. 
Yeap et al. [85] reported that higher calculated free T was 
associated with lower incidence of  MI in an unadjusted 
model. However, this association was lost after adjustment 
for age and conventional risk factors. Interestingly, however, 
higher total T or DHT levels were independent and 
substantive predictors of decreased risk of incident stroke 
[85].

8. T therapy improves QoL
TD significantly impairs QoL. T therapy improves 

depression, bone mineral density, energy, libido, erectile 
function, muscle mass, insulin resistance, and LUTS [86]. 
Nian et al. [87] reported on the effects of T therapy on QoL 
and showed that T therapy improves patients' health-related 
QoL in terms of the decrease in the Aging Male Symptom 
total score, the psychological, somatic and sexual subscale 
scores [87]. In a cohort of 223 patients, after adjustments for 
age and obesity men with normal T levels had significantly 
better physical and mental health as well as treatment 
satisfaction responses when compared to those patients 
with low T levels [88]. It was concluded that men with T 
levels ≥400 ng/dL reported some improved measures of 
health-related QoL including greater satisfaction with 
treatment outcome [88]. Lower T and greater severity of 
ED independently correlated with poorer physical function, Ta

bl
e 
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social function, vitality and decline in general health 
domains of the 36-Item Short Form Survey. This is the first 
study to report that testosterone deficiency and severity of 
ED are both independently associated with reduced QoL in 
men with T2D [88,89]. Furthermore, ED and low testosterone 
are markers of poor health which impact on an individual's 
self-perception of their health status [89].

RISKS OF TESTOSTERONE THERAPY

1. Prostate cancer
The relationship between T and PCa has been a subject 

of intensive debate [19,21]. The notion that T is critical for 
PCa growth made androgen deprivation therapy (ADT) the 

mainstay of treatment for advanced PCa. Epidemiological 
and clinical studies suggested that there is no association 
between T levels and risk of  PCa [65,90-93]. There is no 
evidence to date to suggest that low T levels are protective 
against PCa and that physiological levels of T increase the 
risk of  PCa. Interestingly, T levels decline with age and 
PCa incidence increases with age, suggesting that a low 
T level may contribute to the development of cancer and 
normal physiological T levels may be protective against 
PCa [94]. This concept is difficult to grasp in the light of 
myriad studies linking PCa growth to T on the basis of 
interpretation of data in which ADT results in regression 
of metastatic prostate disease. Recently, several studies have 
demonstrated that ARs in mature prostatic epithelium 
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are critical for maintaining the differentiated phenotype 
and overall homeostasis of the gland [90,95-98]. Haider et al. 
[93] examined data from 1,023 hypogonadal men receiving 
testosterone therapy. A total of 11 patients were diagnosed 
with PCa, with incidence of 54.4 per 10,000 patient-years. 
Baillargeon et al. [92] also concluded that exposure to T 
therapy was not associated with an increased risk of high 
grade PCa or receipt of primary ADT following diagnosis. 

2. CVD risk 
Proponents of the T controversy claiming that T therapy 

increased CVD risk in men with TD have attempted to 
make a case out of (1) one ill-fated clinical trial [22], which 
was terminated prematurely in part due to administration 
of supraphysiological doses of T in elderly frail men with 
limited mobility, (2) one meta-analysis [23], which included 
studies that should not have met the criteria for inclusion 

and (3) two f lawed retrospective studies [24,25], with 
unvalidated scientific methods of analyses. These flawed 
studies were used by the lay media to promote scare tactics, 
hype and hysteria. A trail of events leading to this hype 
and hysteria is given in Table 4. It should be noted that 
some authors have attempted to link T therapy to disease 
mongering and to inventing a new disease [26,99]. These 
claims are baseless and unfounded in view of the scientific 
evidence that restoration of physiological levels of T are 
critical for maintaining men’s health. Interestingly, T 
therapy has been used as early as 1940s with no reported 
adverse effects on the CV system [1,2,16,18]. On the contrary, 
T therapy has been shown to improve the symptoms of 
angina pectoris and peripheral vascular disease [16,18]. A 
spectrum of recent studies (Table 5) have shown that T 
therapy does not increase the risk of  CVD. In addition, 
several meta-analyses have shown that T therapy does 

Table 6. Testosterone therapy does not increase CV risk

Meta-analyses study 
No. of studies included  

in the analyses
T therapy resulted in:

Isidori AM, et al. Effects of testosterone on body composition, bone metabolism 
and serum lipid profile in middle-aged men: a meta-analysis. Clin Endocrinol 
(Oxf) 2005;63:280-93.

29 No Increase in CVD Risk

Haddad RM, et al. Testosterone and cardiovascular risk in men: a systematic re-
view and meta-analysis of randomized placebo-controlled trials. Mayo Clin Proc 
2007;82:29-39.

30 No Increase in CVD Risk

Fernández-Balsells MM, et al. Clinical review 1: Adverse effects of testosterone 
therapy in adult men: a systematic review and meta-analysis. J Clin Endocrinol 
Metab 2010;95:2560-75.

51 No Increase in CVD Risk

Calof OM, et al. Adverse events associated with testosterone replacement in mid-
dle-aged and older men: a meta-analysis of randomized, placebo-controlled 
trials. J Gerontol A Biol Sci Med Sci 2005;60:1451-7.

19 No Increase in CVD Risk

Xu L, et al. Testosterone therapy and cardiovascular events among men: a sys-
tematic review and meta-analysis of placebo-controlled randomized trials. BMC 
Med 2013;11:108.

27 Increase in CVD Risk

Corona G, et al. Therapy of endocrine disease: testosterone supplementation 
and body composition: results from a meta-analysis study. Eur J Endocrinol 
2016;174:R99-116.

59 No Increase in CVD Risk

Holmegard HN, et al. Sex hormones and ischemic stroke: a prospective cohort 
study and meta-analyses. J Clin Endocrinol Metab 2016;101:69-78.

The Copenhagen City 
Heart Study, Denmark 

No Increase in CVD Risk 

Lv W, et al. Low Testosterone level and risk of alzheimer's disease in the elderly 
men: a systematic review and meta-analysis. Mol Neurobiol 2016;53:2679-84.

  7 No Increase in CVD Risk

Neto WK, et al. Effects of testosterone on lean mass gain in elderly men: systemat-
ic review with meta-analysis of controlled and randomized studies. Age (Dordr) 
2015;37:9742.

11 No Increase in CVD Risk

Corona G, et al. Cardiovascular risk associated with testosterone-boosting 
medications: a systematic review and meta-analysis. Expert Opin Drug Saf 
2014;13:1327-51.

74 No Increase in CVD Risk

Guo C, et al. Efficacy and safety of testosterone replacement therapy in men with 
hypogonadism: A meta-analysis study of placebo-controlled trials. Exp Ther 
Med 2016;11:853-63.

16 No Increase of death or CVD risk 

CV, cardiovascular; CVD, cardiovascular disease. 
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not increase the risk of CVD (Table 6). The analysis of the 
FDA [29] in response to a petition to place a black box on 
T products also concluded that there is no solid evidence 
that T therapy increases the risk of CVD. The reader is 
encouraged to read the elegant reviews by Morgentaler et 
al. [1,2] and Kloner [100] which addressed this topic in greater 
depth. Thus, there is no credible evidence to indicate that 
T therapy increases the risk of CVD. On the contrary, T 
therapy may be protective [9-15]. 

3. T therapy increased risk of VTE
Several case reports appeared in the literature suggesting 

that T therapy is associated with serious side effects and 
increased risk of VTE due to increased hematocrit seen in 
some men receiving T treatment attributed to testosterone’s 
ability to stimulate erythropoiesis [38]. As a result of these 
observations the FDA required pharmaceutical companies 
to add a warning label to their T products to indicate the 
risk of  VTE due to T therapy. The FDA’s warning was 
based entirely on these observational case reports [38]. 
We should point out that new large observational studies 
[11,15], which investigated the potential adverse effect of T 
therapy in 30,572 middle-aged in older men and reported 
that filling a prescription for T therapy was not associated 
with an increased risk for VTE compared to men without 
a testosterone prescription [11,15]. These findings strongly 
suggest that T therapy does not increase the risk of VTE in 
men with TD. 

WHY THERE IS SO MUCH UNEASE IN 
THE MEDICAL COMMUNITY REGARD-
ING T THERAPY IN MEN WITH TD?

The distortion of  the women health initiative (WHI) 
results both in academic discussions and in the lay media 
has set fear in the minds of the public, as well as in the 
medical community. It is disturbing to note that many 
clinicians will cite the WHI as a reason for not treating 
men with TD with T therapy. A set of events (Table 4) over 
the past decade has contributed to the current state of fear, 
hype and hysteria in the field of T therapy in men with TD. 
Many of these claims have risen through fear and lack of 
understanding the physiological role of androgens in human 
health. In addition, the publication of studies with little or 
no credible evidence regarding risk of CVD with T therapy 
[22-25] and the decades long fear of testosterone promoting 
PCa has compounded this fear [21]. The lay press has also 
created a negative atmosphere with hype and hysteria 
around the risks of T therapy that made many clinicians 

feel that they rather step aside the arena than clearly think 
about the medical benefits and risks of T therapy [26-37]. 
These factors together with the fear of litigation, at least in 
the United States, made many in the medical community 
prefer to shun T therapy than to understand it benefits, 
risks and health implications. It is not exaggerated to state 
that the unfamiliarity of many physicians with this complex 
subspecialty of  andrology, which transcends endocrine 
hormones, cancer, vascular disease and sexual function has 
also contributed to this unease. 

SUMMARY & CONCLUSIONS

The publication of “Testosterone therapy in older men” 
[3] should re-ignite the debate on the benefits and harm of 
T therapy in men. From the outset, we wish to point out 
that this large study confirms a longstanding and well-
documented concept that T therapy has many benefits in 
men suffering from T deficiency. T therapy is associated 
with significant improvement in sexual activity, sexual desire 
and erectile function. Men receiving T therapy reported 
slightly better mood and lower severity of  depressive 
symptoms. These findings, together with those discussed in 
this review, show that T therapy has many health related 
benefits. These include amelioration of  the metabolic 
syndrome components, reduction in fat mass and increased 
LBM, reduced body weight and waist circumference, 
increased insulin sensitivity, improved lipid profile, improved 
blood pressure and reduced inflammatory markers, improved 
LUTS, reduced mortality and improvement in overall QoL. 
Thus, the argument that the benefits of T therapy remain 
unproven should be laid to rest once and for all and health 
benefits of T therapy can no longer be denied. 

The purported adverse ef fects of  T therapy on 
cardiovascular health is based on f lawed studies and 
remains questionable, at best. As pointed out in several 
observational studies, meta-analyses, and clinical trials [1,2] 
T therapy did not cause CVD harm, contrary to previous 
claims (Tables 5, 6). The findings of a number of studies 
(Tables 5, 6) dispel claims that men treated with T are at 
higher risk of myocardial infarctions, stroke and death. 

Of importance, the study by Snyder et al. [3] and the 
resolutions of the consensus panel on T [2] debunked the 
notion that age-related hypogonadism is not a clinical 
condition and should remain untreated. As reported in the 
study [3], T therapy in older men has several benefits and 
age-related hypogonadism is a clinical condition worthy 
of treatment. We hope that the findings of this large and 
well executed study [3] and the summary provided by the 
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consensus panel [2] will serve as a reminder to those who are 
beating the drums of fear and hysteria on the dangerous 
use of T in the treatment of men with TD and reassure men 
suffering from TD and their physicians that such fears and 
hysteria are unfounded. This study [3] among others should 
remind all of us to take a step back and bring common sense 
rather that emotional outbursts to the discussion. This study 
[3] gives testosterone the chance to be the “Comeback Kid”.
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