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Comprehensive evaluation of androgen replacement therapy in aging
Japanese men with late-onset hypogonadism

Keisuke Okada, Kohei Yamaguchi, Koji Chiba, Hideaki Miyake, and Masato Fujisawa

Division of Urology, Department of Surgery Related, Faculty of Medicine, Kobe University Graduate School of Medicine, Kobe, Japan

Abstract

Objective: This study assessed the efficacy and safety of testosterone replacement therapy (TRT)
in aging Japanese men with late-onset hypogonadism (LOH).
Methods: This study included 50 (median age: 57.7 years) Japanese men with LOH, who
were consecutively enrolled and treated with TRT for at least six months at our institution.
We evaluated the following measurements before and after six months of treatment with TRT
as follows: blood tests, prostate volume, residual urine volume, self-ratings for International
Index of Erectile Function 5 (IIEF-5), International Prostate Symptom Score (IPSS), Self-Rating
Depression Scale (SDS), Aging Male Symptom (AMS) and the Medical Outcomes Study 8-item
Short-Form health survey (SF-8).
Results: Following six months of TRT, the levels of testosterone, red blood cells, hemoglobin
and hematocrit were significantly increased from baseline, while total cholesterol level was
significantly decreased from baseline. Furthermore, TRT led to a significant increase in IIEF-5
score and a significant decrease in IPSS score. Of 30 men who were diagnosed with depression
at baseline, only 11 men (36.7%) were still suffering from depression after TRT, and SDS scores
were significantly decreased from baseline at month six. Treatment with TRT led to a significant
decrease in all scores of the AMS scale as well as a significant improvement in all scores of the
SF-8 survey, with the exception of the bodily pain score.
Conclusion: These findings suggest that TRT is an effective and safe treatment for aging
Japanese men with LOH. TRT improved depressive symptoms as well as health-related quality
of life.
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Introduction

The population is aging worldwide, which is leading to an

increase in the incidences of many age-related healthcare

problems. While female menopause is well studied, androgen

deficiency of the aging male remains poorly understood [1].

Serum total testosterone and free testosterone levels decline

with age in males by 0.8% and about 2% per year, respectively

[2]. Low testosterone has been shown to be a predictor of

mortality in aging men [3,4]. Low testosterone levels appear

to be associated with common diseases, such as hypertension,

hypercholesterolemia, type 2 diabetes mellitus, ischemic heart

disease and osteoporosis [5].

Based on the recommendations by Lunenfeld et al., late-

onset hypogonadism (LOH) is defined as a clinical and

biochemical syndrome that is associated with advancing

age and is characterized by hypogonadal symptoms and a

deficiency in serum testosterone levels [6]. LOH-related

hypogonadal symptoms include decreased muscle mass and

strength, decreased bone mass and osteoporosis, increased

central body fat, decreased libido and sexual desire, forget-

fulness, loss of memory, difficulty in concentration, insomnia

and a decreased sense of well-being [7]. LOH may be

associated with a significant deterioration in health-related

quality of life (HRQOL) and many adversely affect the

function of multiple organ systems.

Although all modern guidelines assess testosterone

replacement therapy (TRT) as safe if recommendations are

followed properly, there may not be yet conclusive evidence

as to the safety of TRT [1]. In this study, we investigated

the efficacy and safety of TRT given for at least six months

in 50 consecutively enrolled Japanese men with LOH.

Methods

This study included a total of 50 consecutively enrolled

male Japanese men (median age: 57.7 years) who were

diagnosed with LOH and subsequently received TRT for at

least six months at our institution between January 2009 and
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December 2012. Informed consent was obtained from all

men prior to their participation in this study. Diagnosis of

LOH was based on medical history, medications and physical

findings collected from each patient, and the indication for

TRT was determined according to the Clinical Practice

Manual for Late-onset Hypogonadism Syndrome in Japan [8].

Exclusion criteria included prostate cancer, elevation of

serum prostate-specific antigen (PSA; �4 ng/ml), severe

liver dysfunction, polycythemia and/or a history of treatment

for LOH. After diagnosis with LOH, testosterone enanthate

(250 mg every four weeks) was administered by intramuscular

injection in all men.

Blood tests were performed to measure the following

parameters at baseline and after six months of the treatment

with TRT: the level of testosterone, free testosterone, total

cholesterol, low-density lipoprotein (LDL) and high-density

lipoprotein cholesterol, aspartate aminotransferase, alanine

aminotransferase, gamma-glutamyl transpeptidase, glucose,

hemoglobin A1c, red blood cell (RBC) count, hemoglobin

(Hb), hematocrit (Ht) and PSA. Prostate volume and residual

urine volume were also measured by ultrasound sonography.

Body mass index (BMI) was also recorded. Erectile func-

tion and urinary symptoms status were analyzed using

International Index of Erectile Function 5 (IIEF-5) [9] and

International Prostate Symptom Score (IPSS) [10],

respectively.

A Mini-International Neuropsychiatric Interview

(M.I.N.I.) [11] was performed to determine depression

status at baseline and month six. In addition, Self-Rating

Depression Scale (SDS) scores were examined to evaluate

the changes in the severity of depression at baseline and

month six [12]. Furthermore, Aging Male Symptom (AMS)

scores and the Medical Outcomes Study 8-item Short-

Form health survey (SF-8) were measured to analyze the

changes in HRQOL status in these men. As previously

reported, AMS scores consist a total scale and sub-scales

(mental, physical and sexual scales) [13], while the Japanese

version of the SF-8 contains eight HRQOL domains,

including physical function, role limitation due to physical

problems, bodily pain (BP), general health, vitality, social

function, role limitation due to emotional problems and

mental health [14,15].

All statistical analyses were performed by Wilcoxon

signed-rank test using Statview software version 5.0

(Abacus Concepts, Inc., Berkeley, CA). All data were

expressed as mean ± standard deviation, and p50.05 was

considered to be statistically significant.

Results

As shown in Table 1, six months of treatment with TRT led

to a significant increase from baseline in serum testosterone

and free testosterone levels and a significant decrease from

baseline in total cholesterol and LDL cholesterol. In addition,

there was a significant increase from baseline at month six in

RBC, Hb and Ht levels. There were no significant changes

from baseline at month six in the levels of glucose and liver

enzymes. There were no significant changes from baseline

at month six in prostate volume and residual urine volume.

There was a slight but significant increase from baseline at

month six in mean PSA level. There was also a significant

improvement from baseline at month six in IIEF-5 and IPSS

scores.

At baseline, 30 of the 50 men included in this study (60%)

were diagnosed with depression by M.I.N.I., only 11 of

the 30 men (36.7%) were still suffering from depression

following TRT. Furthermore, as assessed by SDS, the severity

of depression in 30 men was significantly improved from

baseline at month six. There was no significant change

in BMI.

Figure 1 shows the changes in total scale and sub-scale

AMS scores after six months of treatment with TRT. The total

AMS score and all of the AMS sub-scales scores, including

mental, physical and sexual scales decreased relative to

baseline. However, the proportion of men showing a decrease

from baseline in AMS scores did not significantly differ

across subgroups categorized by the severity of this score at

baseline (data not shown).

Table 1. Changes in various parameters after ART.

Baseline Month six p Value

Testosterone (ng/mL) 5.1 ± 1.8 12.2 ± 4.4 50.001
Free-testosterone (pg/mL) 6.4 ± 2.5 21.6 ±8.9 50.001
Total cholesterol (mg/dL) 201.4 ± 34.2 184.8 ± 34.2 50.001
LDL-cholesterol (mg/dL) 115.6 ± 33.2 105.4 ± 33.6 0.0068
HDL-cholesterol (mg/dL) 62.4 ± 15.7 58.6 ± 14.1 0.10
AST (IU/L) 23.9 ± 8.6 21.6 ± 6.7 0.076
ALT (IU/L) 26.8 ± 14.6 22.8 ± 11.7 0.070
g-GTP (IU/L) 78.9 ± 150.0 51.4 ± 74.7 0.12
Glucose (mg/dL) 108.6 ± 21.7 107.6 ± 25.4 0.81
HbA1c (%) 5.3 ± 0.58 5.4 ± 0.58 0.20
Red blood cell (104/mL) 468.7 ± 54.9 485.1 ± 57.4 50.001
Hemoglobin (g/dL) 14.3 ± 1.3 14.7 ± 1.3 50.001
Hematocrit (%) 42.7 ± 3.5 44.1 ± 4.1 50.001
PSA (ng/mL) 0.79 ± 0.39 1.0 ± 0.61 50.001
Prostate volume (mL) 17.0 ± 7.0 17.3 ± 5.6 0.73
Residual urine volume (mL) 11.3 ± 20.7 7.2 ± 15.7 0.15
IIEF-5 5.8 ± 5.9 8.9 ± 7.4 50.001
IPSS 9.5 ± 9.4 7.6 ± 8.1 50.001
SDS 50.2 ± 11.0 44.2 ± 11.6 50.001
BMI 22.6 ± 2.7 22.4 ± 2.7 0.12
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Figure 1. Comparison of total and sub-scales (mental, physical and
sexual scales) of Aging Male Symptom (AMS) scores between Japanese
men before and six months after testosterone replacement therapy (TRT)
in late-onset hypogonadism (LOH) patients. *Significantly different
from value before TRT (p50.001).
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Figure 2 shows the changes in scale scores for the SF-8

survey. There was a significant increase from baseline at

month six in all SF-8 scores, except for that of BP.

Discussion

In recent years, ART has been widely administered to men

with LOH. Despite the development of several LOH

questionnaires, which are extremely useful as clinical tools,

it remains difficult to evaluate objectively the efficacy and

safety of TRT in order to consider TRT as a therapeutic

choice for men with LOH. We performed comprehensive

assessments of the efficacy and safety of TRT in 50

consecutive male Japanese men with LOH.

In this study, serum testosterone and free-testosterone

levels were significantly increased with TRT, reaching levels

within the normal range by month six.

Numerous previous studies have demonstrated that nor-

malization of serum testosterone levels with TRT leads to

significant improvement in a wide range of LOH symptoms

in aging men [16,17].

Low testosterone levels appear to be associated with an

increased mortality rate in aging men due to an increased

risk of cardiovascular disease [5]. In this study, treatment

with TRT led to a significant decrease in total and LDL

cholesterol, suggesting that TRT may have beneficial effects

on cardiovascular disease risk.

A significant elevation in the values of RBC and Hb

were detected following ART; however, these changes

were not marked, and there was no patient with elevated

levels of RBC and/or Hb who developed cardiovascular

disease.

In this study, IIEF-5 scores were increased from baseline

following TRT; however, it would be necessary to evaluate

these scores with precision whether the increased IIEF-5

scores positively reflected a beneficial effect on the sexual

symptoms in these men, considering the lower sexual activity

of Japanese men than that of the Western population [18].

One of the mechanisms of the improvement of IIEF-5 score

by TRT is thought to be not only regulating NOS activity but

also modulating phoshodiesterase-5 (PDE-5) activity [19].

Another study revealed that TRT may have more significant

effect on libido than erectile function [20].

Previous studies have showed an adverse effect on lower

urinary tract symptoms (LUTS) due to prostate enlargement

induced by TRT [21]. On the other hand, many recent

study confirms that TRT is beneficial for LUTS [22]. In a

randomized controlled trial of 46 hypogonadal men,

Shigehara et al. demonstrated that androgen improved

LUTS in hypogonadal men with mild BPH [23]. In our

study, IPSS scores significantly decreased after TRT though

prostate volume and residual urine volume had no significant

change. A few studies have suggested that testosterone

levels may have an effect on LUTS. The testosterone level

may have some effects on the autonomic nervous system,

activities of nitric oxide synthase, PDE-5 and Rho-kinase,

through the androgen receptors localized on the lower urinary

tract and may be related to urinary function [24].

In this study, the severity of depression in 30 men

was significantly improved from baseline at month six.

Hypogonadal men exhibit a significantly higher prevalence

of anxiety disorders and major depressive disorder [25].

Some reports suggest that TRT in hypogonadal men greatly

improves mood, alleviates anxiety and mitigates symptoms of

depression [26].

In recent years, a favorable HRQOL has been regarded as

one of the most important concerns irrespective of different

therapy modes, especially in men with benign diseases, such

as LOH. Therefore, the main objective of medical interven-

tion for such men is to relieve symptoms rather than to

completely cure the disease.

In this study, the improvement of QOL by ART was clearly

shown using two different QOL surveys, the AMS and the

Japanese version of the SF-8. However, it remains unclear to

analyze the symptomatic change contributing to the improved

HRQOL after TRT, because favorable changes were detected

in several symptoms, including erectile function, LUTS and

depressive status.

Figure 2. Comparison of scale scores on the
Medical Outcomes Study 8-Item Short-Form
Health Survey (SF-8) between Japanese men
before and six months after the introduction
of testosterone replacement therapy (TRT).
PF, physical function; RP, role limitation due
to physical problems; BP, bodily pain; GH,
general health; VT, vitality; SF, social func-
tion; RE, role limitation due to emotional
problems and MH, mental health. * and **
significantly different from the value before
TRT (p50.01 and p50.005, respectively).
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Limitation of this study include its nature, relatively

smaller sample size (n¼ 50). Second, this was a non-

randomized, non-controlled, retrospective study. Third, this

study included only aging male Japanese men with LOH,

which may limit the ability to extrapolate these findings to the

entire spectrum of men receiving TRT. Fourth, testosterone

enanthate was used in four-weekly intervals in this study,

which is underdosed compared with European or American

guidelines; however, this dosage of testosterone enanthate

may have sufficient effects on Japanese men. Finally, this

study analyzed symptomatic changes after only 6 months of

TRT; which again may limit the ability to draw conclusions

about the long-term effects of TRT in men with LOH.

In conclusion, the findings of this small, non-randomized,

retrospective study suggest that TRT is a safe and effective

therapy in aging Japanese men with LOH.
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