Review Article

Will testosterone replacement therapy become a new treatment of
chronic heart failure? A review based on 8 clinical trials

Weiwei Wangl*, Ting ]iangl*, Chunyu Li', Jun Chen', Kejiang Cao’, Lian-Wen Qi’, Ping Li’, Wei Zhu',
Baoli Zhu’, Yan Chen'

'Emergency Center, “Department of Cardiology, the First Affiliated Hospital of Nanjing Medical University, Nanjing 210029, China; *State Key
Laboratory of Natural Medicines, China Pharmaceutical University, Nanjing 210009, China; “Department of Oncology, the First Affiliated Hospital
of Medical University, Nanjing 210029, China; *Institute of Occupational Disease Prevention and Treatment, Jiangsu Provincial Center for Disease
Prevention and Control, Nanjing 210028, China

Contributions: (I) Conception and design: W Wang; (II) Administrative support: W Zhu, B Zhu, Y Chen; (III) Provision of study materials or patients:
T Jiang; (IV) Collection and assembly of data: C Li; (V) Data analysis and interpretation: ] Chen; (VI) Manuscript writing: All authors; (VII) Final
approval of manuscript: All authors.

*These authors contributed equally to this work.

Correspondence to: Wei Zhu. Department of Oncology, the First Affiliated Hospital of Medical University, Nanjing 210029, China. Email:
zhuweil98213@163.com; Baoli Zhu. Institute of Occupational Disease Prevention and Treatment, Jiangsu Provincial Center for Disease Prevention
and Control, Nanjing 210028, China. Email: zhubl@jscdc.cn; Yan Chen. Emergency Center, the First Affiliated Hospital of Nanjing Medical
University, Nanjing 210029, China. Email: chenyandoc@163.com.

Background: According to the present evidences suggesting association between low testosterone level
and prediction of reduced exercise capacity as well as poor clinical outcome in patients with heart failure,
we sought to determine if testosterone replacement therapy (TRT) improves clinical and cardiovascular
conditions as well as quality of life status in patients with stable chronic heart failure (CHF).

Methods: We carried out a review based on 8 published clinical trials to determine whether TRT will
benefit patients with CHF. Information of exercise capacity, hemodynamic parameters, electrocardiogram
indicators, muscle strength, echocardiography guidelines and laboratory indexes were collected to assess
clinical outcomes.

Results: We found that TRT could improve significantly exercise capacity, muscle strength and
electrocardiogram indicators but no significant changes in ejection fraction (EF), systolic blood pressure
(SBP), diastolic blood pressure (DBP), N-terminal pro-brain natriuretic peptide (NT-proBNP), tumor
necrosis factor-o. (TNF-a), high-sensitivity C-reactive protein (hs-CRP) and interleukin-6 (IL-6).
Conclusions: High-quality studies are required to better understand the clinical effects of testosterone.
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Introduction detection, diagnosis and treatment of CHE, the prognosis of

this condition was still poor and worse than the prognosis

Chronic heart failure (CHF) is a growing health problem of most malignancies. CHF is a syndrome characterized by

throughout the world, especially on ageing Western
population. The prevalence of CHF in the UK was 1% and
in Europe alone around 10 million people were affected by

CHE. Despite modern medicine advanced in the respect of
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an anabolic-catabolic imbalance of both peripheral skeletal
muscles and heart which might involve neurohumoral,
endocrine and metabolic systems. Impairment of major

anabolic systems may be thought involved widely in the
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CHF pathophysiology. Especially low serum testosterone
levels have been correlated to the symptoms severity and
adverse outcomes in the CHF. Therefore, it is necessary
to understand whether it is effective for testosterone
replacement therapy (TRT) in patients with CHF.
The existing researches have not yet demonstrated the
physiopathologic mechanism and effectiveness of TRT
clear. But some recent evidence has emerged that TRT
could improve muscle strength, exercise tolerance,
functional pulmonary capacity, insulin sensitivity, Beck
depression inventory, and adjust the neuroendocrine factors
in patients with CHF. But in respect of echocardiographic
examination and inflammatory markers, the results from
different researches were controversial. The purpose
of this review was to sum up the available evidence that
testosterone was deficient in patients with CHF as well as
TRT was good to patients with CHE, and there were not
the potential side effects of TRT (1,2).

Materials and methods
Identification of eligible studies

One search strategy was searched using the search terms
“testosterone” and “heart failure” with no limitations. In
addition, another search strategy was also conducted by
using the terms “testosterone” and “heart failure” limited
to “humans”, “clinical trial”. A broad search of the English-
language literatures for randomized controlled trials (RCTS)
in patients with CHF was performed by using PubMed,
Medline, Cochrane Central Register of Controlled Trials,
Web of Science, and trial registry (e.g., ClinicalTrials.
gov website) databases. All the relevant publications were
reviewed, and duplications of articles from the two search
strategies were eliminated. The articles in reference lists
were also hand-searched for potentially relevant publication.
The search was conducted by two investigators. Any
disagreements were resolved by consensus with involvement

of the third author (3).

Inclusion and exclusion criteria

All human-associated studies, regardless of the year of
publication, would be included if they met the following
criteria: RCT, the age of participators was over 18 years old,
clinically stable CHF without hospital admission for heart
failure in previous 3 months before recruitment, evidence
of impairment of left ventricular systolic function [ejection
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fraction (EF) <40%], reduced exercise tolerance associated
with breathlessness of cardiac origin, symptomatic heart
failure with New York Hear Association (NYHA) functional
class II/III/TV, and sufficient data of clinical outcomes. All
the studies would exclude if they met the following criteria:
animal experiment, review, mechanism research, case
report, collection of papers, literatures of the incomplete
data and duplicate, and not obtain full manuscripts.
Participants would be excluded if they had unstable angina,
recent acute myocardial infarction (AMI), decompensated
heart failure, hemodynamically significant valvular heart
disease, uncontrolled hypertension, renal insufficiency
(serum creatinine 2200 pmol/L), orthopedic or neurologic
illness which limited the ability to exercise, prostate cancer,
prostate-specific antigen level above the age-adjusted
reference range, already have received sex hormone therapy,
and allergy to peanut or soya (4).

Data extraction

Two investigators extracted data independently and
reached a consensus on all the items. For each study, the
following information was collected: first author, the
year of publication, sample size, mean age, gender, heart
failure status, NYHA class, left ventricular EF (LVEF),
testosterone formulation used, trial duration and clinical
outcomes. The clinical outcomes included exercise capacity
which was measured by using shuttle walk distance
(SWD) and 6-min walk distance (6MWD), hemodynamic
parameters described by SBP and DBP, electrocardiogram
indicators including heart rate (HR), corrected Q-T
intervals (Q-Tc interval) and Q-T interval dispersion
(Q-T4d interval), muscle strength measured by handgrip
strength, isokinetic power torque (PTmax) and maximal
voluntary contraction (MVC), echocardiography guidelines
described by ejection faction (EF), and laboratory indexes
measured by NT-proBNP, TNF-a, hs-CRP and IL-6. Data
could be extracted separately as long as there was enough
information in the trials.

Results
Literature search

A total of 229 articles (all published) were retrieved from
the databases. A total of 50 articles from animal experiment,
63 articles from review, 7 articles from letter, 8 articles from
case report, 21 articles from non-RCTTs, 29 articles without
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229 literatures identified through
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\4

8 articles included in quantitative
synthesis

Figure 1 Flow diagram illustrating the literature search and evaluation.

the full text, 40 unrelated articles, and 3 articles with
incomplete data were excluded. Thus, a total of remaining
8 publications met criteria for inclusion and exclusion, and
details from the trials were extracted separately. Figure I
showed a flowchart of article selection and inclusion. Due
to the heterogeneity of patients, administration methods, a
large variety of outcome measurement used in these trials,
pooling of data for meta-analysis was inappropriate. Results
were, therefore, summarized qualitatively.

Study characteristics

Details from 8 eligible trials published are analyzed in Table 1.
Table 1 summarized the characteristics of the 8 trials. The
number of participators in these trials ranged from 20 to 84,
with the median age from 60 to 70.35 years, and all the
participants’ gender was male except one study. Trial
duration ranged from 3 to 6 months, and testosterone
formulation used including intramuscular injection (IM),
transdermal drug delivery, and androderm. The EF of all
patients with stable CHF in our study was less than 40%.

Clinical outcomes

Effect of TRT on exercise capacity

Table 2 showed that TRT could improve significantly
the exercise capacity of patients, compared with placebo.
A total of 6 trials in Table 2 demonstrated that TRT group
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had shown significant improvement on 6MWD or SWD
from baseline in CHF patients, compared with placebo.
According to Mirdamadi e al. (4), those who received
testosterone had a significant increasing trend in 6MWD
parameter within the study period (6MWD at baseline
was 407.44+100.23 m and after 12 weeks of follow-up
reached 491.65+£112.88 m following testosterone therapy,
P=0.019). In the study of Malkin er 4/. (9), the mean change
in SWDs at 12 months was 25+15 meters improvement
from baseline. As well, in the researches of lellamo ez 4l. (7),
Caminiti et /. (8) and Pugh et /. (10), distance walked at
the 6MWD or SWD improved in both groups, but the
increase was significant only in patients under testosterone
supplementation. Stout ez «/. (5) found out that both
the placebo group and TRT group revealed significant
improvement on maximum walking distance in men with

CHF.

Effect of TRT on hemodynamic parameters

Total of 4 trials have involved hemodynamic parameters
measured by SBP and DBP in Tzble 3. In the study of
Mirdamadi ez a/. (4), no significant differences were revealed
in the trend of the changes in hemodynamic parameters
including systolic and diastolic blood pressures (DBPs) as
well as HR between the two groups during the 12-week
study period. Iellamo ez 4l (7) found that no significant
changes in HR, or systolic and DBP were detected in either
group. But Caminiti ez /. (8) reported that both groups
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Sample Mean age NYHA Testosterone . .

Author, year . Gender [%)] HF status LVEF (%) . Trial duration
size (years) class*® supplementation
Mirdamadi et al., 50 Male [100] 60 Stable HF  2.38+0.57 <40 Long-acting testosterone enanthate 12 weeks
2014 (4) 250 mg IM every 4 weeks
Stout et al., 41 Male [100] 67.2 Stable HF  2.5+0.5 <35 Sustanon 100 mg IM every 2 weeks 12 weeks
2012 (5)
Schwartz et al., 84 Male [69] 70.35 Stable HF NR <40 Long-acting testosterone 12 weeks
2011 (6) undecanoate 1,000 mg IM at
0, 6, 12 week
lellamo et al., 32 Female [100] 68.7 Stable HF 30 <40 Transdermal testosterone 6 months
2010 (7)
Caminiti et al., 70 Male [100] 70 Stable HF  2.46+0.5 <40 Long-acting testosterone 12 weeks
2009 (8) undecanoate (Nebido) IM at
0, 6, 12 week

Malkin et al., 76 Male [100] 64 Stable HF  2.46+0.6 <40 Androderm 5 mg every 24 hours 12 months
2006 (9)
Pugh et al., 20 Male [100] 62 Stable HF NR <40 Sustanon 100 mg IM every 2 weeks 12 weeks
2004 (10)
Malkin et al., 20 Male [100] 61.5 Stable HF  2.5+0.5 <40 Sustanon 100mg IM every 2 weeks 12 weeks
2003 (11)

*, Data are presented as mean + SD. HF, heart failure; IM, intramuscular injection; LVEF, left ventricular ejection fraction; NYHA, New York

Hear Association; NR, not reported.

Table 2 Raw outcomes for change in exercise capacity by individual trial

Author, year No. No. Measure of TRT group Placebo group

TRT placebo exercise capacity Before (m)* After (m)* Before (m)* After (m)*
Mirdamadi et al., 2014 (4) 25 25 6MWD 407.44+100.23 491.65+112.88" 338.25+125.60 416.09+121.57"
Stout et al., 2012 (5) 15 13 SWD 418.7+153.7 492.7+215.3" 556.2+112.1 661.5+158.8
lellamo et al., 2010 (7) 20 12 6MWD 260.6+52 357.2+43" 254.9+39 291.3+22
Caminiti et al., 2009 (8) 31 33 6MWD 386.6+121.0 472.8+138.4" 390.9+107.4 428.2+112.0
Malkin et al., 2006 (9) 37 39 SWD - 25+15" - -
Pugh et al., 2004 (10) 10 10 SWD 328+174 419+200' 314+92 340+101

*, Data are presented as mean + SD; T, P<0.05 indicates significance of group difference from baseline. BMWD, 6-min walk distance; SWD,

shuttle walk distance; TRT, testosterone replacement therapy.

showed a tendency toward BP decrease, with significant
results only for DBP in the TRT group. However, in the
trial of Malkin ez /. (9), SBP remained stable over the
follow-up period in those on testosterone but fell in those
on placebo (difference P=0.013). Thus it could be seen that
the effect of TRT on SBP and DBP was controversial. So
there was a need for high-quality studies to make us better
understand the clinical effects of testosterone.
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Effect of TRT on electrocardiogram indicators

According to Schwartz et al. (6), raw Q-T intervals were
longer in women compared with men at baseline (P<0.03),
whereas HRs did not differ, resulting in a trend towards
longer Q-Tc intervals in women compared with men.
Testosterone decreased Q-T intervals compared with
placebo in both men and women (see Table 4), but did not
significantly affect HR; thus, Q-Tc interval trends were
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Table 3 Raw outcomes for change in hemodynamic parameters by individual trial

Author, year No. No. Measure of hemodynamic TRT group Placebo group
TRT placebo parameters Before (mmHg)* After (mmHg)*  Before (mmHg)*  After (mmHg)*
Mirdamadi et al., 2014 (4) 25 25 SBP 119.92+16.99  125.92+15.67  126.12+18.87 120.74+28.45
DBP 81.17+£18.77 79.00+£9.99 79.04+8.94 76.13+8.26
lellamo et al., 2010 (7) 20 12 SBP 115.2+18 113.8+23 113.4+19 112.6+20
DBP 79.2+9 80+7 77.2+11 78.6+£13
Caminiti et al., 2009 (8) 31 33 SBP 125.6+6.2 121.3+42.7 121.3x42.7 125.0+37.9
DBP 92+13.0 80+12.0" 89+11.7 83+11.7
Malkin et al., 2006 (9) 37 39 SBP 129+17.8 +1.6+17.4" 131+£15.8 -4.4+13.9
DBP 78+9.1 -22.5+11.2 77+11.2 -24.8+13.5

*, Data are presented as mean = SD. ', P<0.05 indicates significance of group difference from baseline. DBP, diastolic blood pressure;

SBP, systolic blood pressure; TRT, testosterone replacement therapy.

Table 4 Raw outcomes for change in electrocardiogram indicators by individual trial

Author, year No.TRT No. placebo Méasure o'f ' TRT group Placebo group
electrocardiogram indicators Before* After* Before* After”
Mirdamadi et al., 2014 (4) 25 25 HR (beats/min) 71.21+8.83 70.88+8.78  69.52+7.56 71.52+7.94
Schwartz et al., 2011 (6) 30 men 28 men HR (beats/min) 64+6 64+6 66+7 65+7
Q-T interval (ms) 385+28 382+28" 387+19 387+18
Q-Tc interval (ms) 398+26 392+27" 404+27 403+27
16 women 10 women HR (beats/min) 65+5 64+6 66+7 65+7
Q-T interval (ms) 400+25 397+23" 397+23 397+30
Q-Tc interval (ms) 415+26 412425 407+10 405+12
lellamo et al., 2010 (7) 20 12 HR (beats/min) 67.8+13 66.5+11 68.6+11 68.0+13
Caminiti et al., 2009 (8) 31 33 HR (beats/min) 74.3+7.2 70+11.5 70+11.5 71.4+8.7
Malkin et al., 2003 (11) 10 10 HR (beats/min) 66 71 67 64

Q-Td interval (ms)

Q-Tc interval (ms)

67+6
407+13

77+10
3977

49+10"
406+8

87+23
398+12

*, Data are presented as mean + SD; ', P<0.05 indicates significance of group difference from baseline. HR, heart rate; Q-Tc interval,

corrected Q-T intervals; Q-Td Interval, Q-T Interval dispersion.

similar to raw Q-T changes. The magnitude or absolute
Q-Tc changes appeared similar in both men and women.
Malkin et 4l. (11) found that in men with congestive heart
failure, testosterone reduced the Q-Td, whereas placebo
had no effects. But the 5 trials demonstrated TRT had no
impact on HR in Table 4.

Effect of TRT on muscle strength

The MVC and PTmax were significantly improved in TRT
patients but remained unchanged in the placebo group,
according to Iellamo ez a/. (7) and Caminid ez al. (8) (Table 5).
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In the study of Malkin er /. (9), handgrip strength improved
significantly with testosterone treatment. Between the
remaining trials of Mirdamadi ez /. (4) and Stout et al. (5),
the muscle strength was gradually increased in either group;
however, this trend was not different across the two groups.

Effect of TRT on echocardiography guidelines

According to EF assessed by echocardiography, no
differences were observed between the patients who were
prescribed testosterone and those who received placebo
from baseline to end of the study time among the 4 trials of
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Table 5 Raw outcomes for change in muscle strength by individual trial

Measure of muscle TRT group Placebo group
Author, year No. TRT No. placebo
strength Before* After* Before* After*

Mirdamadi et al., 2014 (4) 25 25 Handgrip strength (kg)  37.64+9.64  42.12+9.06 35.17+10.54 38.65+8.17
Stout et al., 2012 (5) 15 13 Handgrip strength (kg) 38.6+8.6 40.7+7 1 44.5+7.6 47.0+9.0
lellamo et al., 2010 (7) 20 12 MVC (Nm) 65.0+15 92.1+20" 65.4+14 69.9+16

PTmax (Nm) 41.3+17.4 74.2+14.8" 43.6+11.6 49.1+9.2
Caminiti et al., 2009 (8) 31 33 MVC (Nm) 116.7426.3  135.6+21.2"  116.7+26.3  119.7+26.3

PTmax (Nm) 74.0+17.4 83.4+16.3" 74.2+14.4 76.3+19.2
Malkin et al., 2006 (9) 37 39 Handgrip strength (kg) 40.6+11.1 +1.0£4.0" 38.6+8.6 -20.6+5.3

*, Data are presented as mean + SD; ', P<0.05 indicates significance of group difference from baseline. MVC, maximal voluntary
contraction; PTmax, isokinetic power torque; TRT, testosterone replacement therapy.

Table 6 Raw outcomes for change in echocardiography guidelines

Measure of TRT group Placebo group

Author, year No. TRT No. placebo

echocardiography guidelines Before (%)* After (%)* Before (%)* After (%)*
Mirdamadi et al., 2014 (4) 25 25 EF 34.52+7.39  37.12+8.23 30.76+7.99  35.00+7.91
lellamo et al., 2010 (7) 20 12 EF 32.3+8.1 32.1£7.2 31.8+7.3 31.5+7.7
Caminiti et al., 2009 (8) 31 33 EF 31.5+£9.9 31.5+£9.9 33.8+6.5 32.8+10.4
Malkin et al., 2006 (9) 37 39 EF 31.8+£10.7 +1.8+13.1 33.1+11.8  +0.95+13.6

*. Data are presented as mean + SD; T, P<0.05 indicates significance of group difference from baseline. EF, ejection fraction; TRT,
testosterone replacement therapy.

Table 7 Raw outcomes for change in laboratory indexes
No. No.

Measure of TRT group Placebo group

Author, year

TRT placebo laboratory indexes Before (pg/mL)*  After (pg/mL)* Before (pg/mL)*  After (pg/mL)*
Stoutetal., 2012 (5) 15 13 TNF-a 1.44+0.77 1.32+0.53 1.95+1.97 1.69+1.67"
NT-proBNP 625+1205 486+587 678+1304 660+1353
IL-6 6.57+9.56 5.63+7.52 3.48+2.72 3.45+2.09
hs-CRP 3.46+5.67 2.51+£2.70 2.04+2.27 2.60+2.63
Malkin et al., 2006 (9) 37 39 TNF-a 205.8+226.2 +43.3+273.3 161.4+£143 +71.7+205
NT-proBNP 3.29+9.69 2.53+3.55 3.13+8.99 1.91+2.19

*, Data are presented as mean = SD; T, P<0.05 indicates significance of group difference from baseline. hs-CRP, high-sensitivity
C-reactive protein; IL-6, interleukin-6; NT-proBNP, N-terminal pro-brain natriuretic peptide; TNF-a, tumor necrosis factor-a; TRT,
testosterone replacement therapy.

Mirdamadi et 4l. (4), Iellamo et 4/. (7), Caminiti et 4l. (8) and
Malkin et al. (9) (Tible 6).

Effect of TRT on laboratory indexes

A total of 2 trials related to the effect of TRT on laboratory
indexes in Table 7 [Stout et al. (5) and Malkin ez al. (9)].
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There were no differences between the groups in circulating
levels of N'T pro-BNP, and inflammatory markers were
unchanged, except for a decrease in TNF-a from baseline
in the placebo group from the study of Stout ez al. (5).
Malkin et al. (9) demonstrated that there were no significant
changes in serum level of BNP or TNF-a (7able 7).
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Side effect

Testosterone supplementation therapy appeared to
be safe, and the subjects who accepted testosterone
treatment did not appear any obvious adverse reactions.
Long-term concerns that testosterone treatment might
improve functional capacity and quality of life which
were not apparent within the boundaries of physiological
replacement, and in fact there was substantial evidence
that this might be beneficial. Fluid retention, listed as an
acknowledged side effect of testosterone treatment, was
very rarely seen. There were realistic concerns over the
risk of prostate malignancy. Prostatic malignancy should
be excluded prior to commencing testosterone therapy
by measurement of prostate specific antigen and digital
examination (12-14).

Discussion

The fact that CHF was characterized by disordered
metabolism, reduced anabolic function. Most patients
suffered a gradual decline in muscle mass, strength and
endurance that reflected from the maladaptive imbalance
and a relative deficiency of anabolic hormones (1). It has
been found that relative testosterone deficit reflected
aspect of anabolic in sufficiency that led to a metabolic
shift favoring catabolism, a major underlying mechanism
for tissue wasting seen in CHF (1,2). That testosterone
deficiency was a precursor to the development of CHF or
a consequence of the condition or a combination of both,
which were not clear at present (15-17).

This article revealed that testosterone supplementation
in patients with CHF was associated with an improvement
in exercise capacity, muscle strength and electrocardiogram
indicators, but no significant changes in EF, SBP, DBP,
NT-proBNP, TNF-a and inflammatory markers. Some of
them were controversial, such as SBP, DBP, Q-Tc interval
and TNF-a. Reasons for dispute were related to the
difference of trial duration, testosterone formulation used,
methods and time frames of measurement, testosterone
existence forms, heterogeneity of patients and so on.
So there was a need for high-quality studies to make us
better understand the clinical effects of testosterone. Total
testosterone was composed of about 2% free testosterone,
50-60% testosterone combines with sex hormone binding
globulin and 30-40% testosterone combines with albumin.
DHEA was needed to serve as a precursor of testosterone
synthesis. So the different testosterone existence forms
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could result in different results and errors (18). But beyond
that, methods and time frames of measurement could also
influence the results of trials.

Stout ez al. (5) found out that both the placebo group and
TRT group revealed significant improvement on maximum
walking distance in men with CHFE. The reason why both
the placebo group and TRT group showed significant
effects on maximum walking distance were whether placebo
group or TRT group was doing exercise rehabilitation in
the trial that Stout ez 4/. (5) showed. Exercise rehabilitation
has been proved to improve maximum walking distance
in men with CHF (19). Testosterone supplementation
group of men patients with CHF rather than women with
CHEF or placebo group, shortened Q-Tc interval without
HR changes according to Schwartz ez al. (6) (see Table 4).
However, Malkin et 4l. (11) certified no significant changes
in testosterone supplementation group or placebo group
in the aspect of Q-Tc interval in men patients with CHE.
Furthermore, TRT group reported significant shortening
in terms of Q-Td Interval in men with CHEF, but that was
not apparent in the placebo group (11). Causes for the
different results between the two trials (6,11) included in
homogeneity of considered trial duration, methods of Q-Tc
interval measurement and so on.

There were only 2 trials of Schwartz er al. (6) and
Iellamo et al. (7) described women patients with CHF
from 8 eligible trials. It addressed the potential benefits of
testosterone administration in women with CHF for the
first time. Finally, we obtained the results that testosterone
supplementation treatment improved maximum walking
distance and muscle strength in women patients with CHE.
The benefits of testosterone administration in women with
CHEF needed a large of high-quality studies to better verify
clinical effects of testosterone in women with CHFE.

The use of testosterone in heart failure has not filtered
into widespread clinical practice, because the limited
evidence of evidence-based medicine and there was also
considerable anxiety and suspicion of cardiac specialists, in
particular to prescribe a male sex hormone to treat a cardiac
condition. In this area, endocrinologists may need to take
a lead (20). Toma et 4. (15) put forward in their study that
testosterone appeared to be a promising therapy to improve
functional capacity in patients with HF. Furthermore, in
their study, adequately powered RCTs were required to
assess the benefits of testosterone in high-risk population
with regard to quality of life, clinical events, and safety. It
provided us with strong evidence for a follow-up study. This
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article carried out a review based on 8 clinical trials to find
out that TRT has emerged as a possible therapeutic option
and small prospective clinical trials have shown promising
results in improving functional capacity and quality of life.
All the trials demonstrated that TRT appeared to be safe,
and the subjects who accepted testosterone treatment did
not appear any serious adverse reactions. Although there
were controversial results in terms of clinical outcomes,
most of the study evidence indicated that TRT was effective
in CHF. There appeared to be no reason to restrict
testosterone replacement to men with CHF since the
limited evidence showed that benefit was accrued.

Conclusions

Allin all, TRT has emerged as a possible therapeutic option
and prospective clinical trials have shown promising results
in improving functional capacity and quality of life. But it
is necessary to exclude prostate cancer before treatment
with testosterone (21). There was also a concern regarding
the long-term risk of prostate cancer with testosterone
treatment. This issue remained unanswered at present,
primarily because large, long-term prospective trials
of testosterone therapy were absent. However, several
problems, such as the risks of long-term high-dose TRT,
remained to be clarified.
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