Research Article

ISSN 2639-944X

Journal of Medical - Clinical Research & Reviews

The Benefits of Testosterone Therapy (TTh) in Elderly Men

Aksam Yassin'23, Raidh Talib Alzubaidi'?, Hatem Kamkoum', Mahammed Mahdi', Hassan Abdallah’,
Mohamed El Akkad' and Abdulla Al Ansari'2

'Department of Surgery, Andrology & Men's Health Unit, Aisha
Al Attiya Hospital, Qatar.

2Weill Cornell Medical School NY, Qatar.

3Dresden International ~University, Preventive Medicine
Program, Dresden Germany, Germany.

“Correspondence:

Professor. Aksam Yassin, Hamad Medical Corporation, Aisha
Hospital, Department of Surgery, Andrology & Men’s Health
Unit, PoBox 3050, Doha, Qatar, Tel +974 6655 1315.

Received: 06 Jan 2025; Accepted: 14 Feb 2025; Published: 25 Feb 2025

Citation: Aksam Yassin, Raidh Talib Alzubaidi, Hatem Kamkoum, et al. The Benefits of Testosterone Therapy (TTh) in Elderly Men.

J Med - Clin Res & Rev. 2025; 9(2): 1-7.

ABSTRACT

Purpose: To investigate the potential benefits of testosterone administration to elderly men (>65 years) with late onset
hypogonadism (LOH) in comparison with younger men and to assess the safety of testosterone administration to elderly
men.

Materials and Methods: A total of 561 hypogonadal men from two registry studies were divided into age groups of <65
years (group Y, n=450; range, 32—65 years) and >65 years (group O, n=111; range, 66—-84 years). Following an initial
6-week interval, all men were treated with 3-month injections of parenteral testosterone undecanoate for up to 6 years.

Results: Over the 6 years, there was a progressive decrease of body weight and waist circumference. Beneficial effects on
lipids and other metabolic factors and on psychological and sexual functioning progressed over the first 24 to 42 months
and were sus—tained. Rather than deterioration, there was an improvement of urinary parameters. Prostate volume and
prostate-specific anti—gen increased moderately. Hematocrit levels increased but remained within safe margins.

Conclusions: The benefits of restoring serum testosterone in men with LOH were not significantly different between men
older than 65 years of age and younger men. There were no indications that side effects were more severe in elderly men. The
effects on prostate and urinary function and hematocrit were within safe margins. Age itself need not be a contraindication

to testosterone treatment of elderly men with LOH.
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Introduction

Over the last decades numerous publications have highlighted
the decline of serum testosterone levels in aging men [1]. This
decline has been termed late-onset hypogonadism (LOH). Rather
than chronological age per se, obesity, but also impaired general
health, are the more common causes of low testosterone in aging
men [1]. It has become abundantly clear that the decline of serum
testosterone with aging is not an academic question but has
important implications for elderly men. Severe LOH is associated
with substantially higher risks of all-cause and cardiovascular

mortality, to which both the level of testosterone and the presence of
sexual symptoms contribute independently [2]. A recent literature
review on the risk factors, comorbidities, and consequences of
LOH demonstrated that advanced age, obesity, a diagnosis of
metabolic syndrome, and poor general health status were predictors
of LOH. Diabetes mellitus was correlated with hypogonadism in
most studies but was not established as a risk factor. Although
diseases such as coronary heart disease, hypertension, stroke, and
peripheral arterial disease did not predict hypogonadism, they
did correlate with the incidence of low testosterone. Low levels
of testosterone may have important long-term negative health
consequences [3]. In the European Male Ageing Study, more than
50% of subjects with LOH reported the presence of one or more
common morbidities. Overall, hypertension (29%), obesity (24%),
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and heart diseases (16%) were the most prevalent conditions [4].
Particularly, sexual symptoms might indicate LOH. In one study,
an inverse relationship between an increasing number of sexual
symptoms and a decreasing testosterone level was observed. The
authors concluded that LOH can be defined by the presence of at
least three sexual symptoms associated with a total testosterone
level of less than 11 nmol/L (3.2 ng/ mL) and a free testosterone
level of less than 220 pmol/L (64 pg/mL) [5]. Testosterone
treatment has a number of beneficial effects, particularly on weight,
fat distribution, and metabolic factors [6,7]. Testosterone might be
a powerful tool in weight reduction and its associated benefits [8-
10]. In the present study, we analyzed whether the age of subjects
receiving testosterone for the treatment of LOH is a determinant of
the beneficial effects of testosterone administration. There is as yet
almost no information on this question.

Materials and Methods

In this cumulative registry study, 561 hypogonadal mainly elderly
men from two urology offices were followed through observational
registry studies. A total of 450 men were <65 years of age (mean
standard deviation [SD], 56.10 + 6.29 years) and 111 men were
>65 years (mean £ SD, 68.45 + 2.91 years). All subjects had sought
urological consultation for various urological conditions. A number
of subjects, for instance, men with osteoporosis, had been referred
by other specialists who suspected the men might have testosterone
deficiency. We performed a pooled analysis of men <65 years of age
(group Y) and men >65 years (group O) of age from both registries.
A threshold for testosterone deficiency of 12.1 nmol/L was used,
as confirmed by an international group of authors [11]. All men
also had clinical symptoms of hypogonadism as assessed with
the Aging Males” Symptoms (AMS) scale [12]. All men received
treatment with parenteral testosterone undecanoate 1,000 mg
(Nebido) Bayer Pharma, Berlin, Germany), administered at baseline
and 6 weeks and every 12 weeks thereafter for at least 72 months.

Exclusion criteria for testosterone administration were a previous
diagnosis of primary or secondary hypogonadism; previous
treatment with androgens; prostate cancer or any suspicion
thereof, such as prostate-specific antigen (PSA) levels>4 ng/mL;
International Prostate Symptom Score (IPSS)>19 points; breast
cancer; or severe untreated sleep apnea.

Measurements of anthropometric parameters were performed
at baseline (height, weight, waist circumference) and at each
visit, and blood samples were drawn at each or every other visit
before the next injection of testosterone. Therefore, testosterone
levels were trough levels at the end of an injection interval.
Waist circumference provides a unique indicator of body fat
distribution, which can identify patients who are at increased risk
of obesity-related cardiometabolic disease, above and beyond
the measurement of body mass index (BMI). The significance
of waist circumference to assess the accumulation of abdominal
fat has been well documented [13]. The AMS scale [12] and the
International Index of Erectile Function (IIEF) were used as self-
administered quality of life and erectile function instruments
[14]. The AMS questionnaire is a 17-item scale assessing health-

related quality of life and symptoms in aging men (e.g., somato-
vegetative, psychological, and sexual symptoms) on a S5-point
Likert scale (1=not applicable to 5=very severe). Higher total
scores represent having more symptoms in aging men [15]. The
IIEF erectile function domain (IIEF-EF; maximum score, 30;
according to Cappelleri et al. [14]) was assessed at baseline and
every 3 months. Liver enzymes were measured because reductions
in liver enzymes may suggest reductions in liver fat content, as
observed by Hoyos et al. [16]. Reductions in C-reactive protein
indicate the anti-inflammatory properties of testosterone [17].

Postvoid residual bladder volume and prostate volume were
measured by using a Sono ace SA 8000 SE with 3 ultrasound
probes. For abdominal measurement of residual bladder urine
volume, a probe with 3—7 MHz was used, and for prostate volume,
a transrectal probe of 5—12 MHz was used. The IPSS was assessed.
The methodology of statistical analysis has been described
elsewhere [8].

Ethical guidelines as formulated by the German “Arztekammer”
(the German Medical Association) for observational studies in
patients receiving standard treatment were followed. All subjects
consented to be included in the research of their treatment protocol,
which was in accordance with the Declaration of Helsinki (http://
www.wma.net). All procedures were carried out with adequate
understanding and written consent of the subjects.

Results

The group <65 years of age was labeled as group Y (young: n=450:
mean age, 56.10 £ 6.29 years; range, 32—65 years), and the group
>65 years of age as group O (old: n=111; mean age, 68.45 + 2.91
years; range, 66—84 years). Altogether, we are reporting 3,320
patient-years: 2,587 for group Y and 733for group O.

The results of 6 years of testosterone administration are presented
in Table 1. Trough levels of total testosterone (nmol/L) rose from
8.96 + 1.95 to 16.18 £ 2.73 nmol/L after 1 year and stabilized
at 17-18 nmol/L in group Y. In group O, total testosterone rose
from 8.46 +2.26 to 16.64 +4.23 nmol/L after 1 year and remained
stable at 17—18 nmol/L thereafter (Figure 1).
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Figure 1: Serum total testosterone levels in young (< 65y) and old men
(> 65 y) receiving treatment with testosterone undecanoate over six years
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Old (n=111)

Young (n=450)
Variable Baseline, 6 Yean. Change, Baseline, 6 Years, Change,
meant 5D mean:5D meantSE meantSD meant SO meantSE
Age y). mean=5D (range) 56.1026.29 68452291
(32-65) (6~ B4)
Anthropometry
Wesght (kg) 102.52%15.56 90152965 =14.7820.35" 1028321564 95352900 =15.1420.71*
Body mass index (kg/m’) 3258+5.08 2902:302 -472:0.11"° 12B4r4 86 30352261 481202
Weght loss (%) 135627 56" 13282704
Waist Ciecumberence (cm) 106.54:9.03 8.2627.1 93402 108.95+10.75 100.7229.45 10452047
Testosterone (nmol/l) B96r195 17332239 822:0.19 BAB22 26 17.1221.78 8982047
Prostate parametery
Prostate volume (ml) 2677295 31582109 1772016 1185867 199576 33720.36"
PSA (ng/mi) 1332091 1652083 0362002 1442098 1 E8=0.84 0.38£0.05"
Urinary function
Residual voiding volume (mL) 348722316 16722674 -22.1720.77" 41 4622148 27252158 -18.84325 76"
PS5 7742500 1892302 442015 10.724.07 4632263 -5.89+0.30"
WEF-EF 14542734 M212439 8532026 11872758 12.12+641 8122059
Quakty of idfe, AMS 53532947 11682688 -32.0120.49" 54.992902 2345279 3N57:098°
Glyoema control
Fasting ghucose (mg/dL) 104.18222.17 964418 44 -157:£1.00" 119.07£40.00 101.74219.37 -19.2123.64°
HbA,, ") 6642132 5662065 1.1520.04* 700138 5941082 -1.3720.08
Lipsdts
Total cholesterol (mg/dL) 268 92245 95 1935621658 -7689:23 2684425289 191892218 82552566
HOL (mg/dL) 489121733 $9.55217.66 11992066 51.64216.56 61.992 1687 9.1521.7¢
LDL (mg/dL) 159.87:36.70 1198123487 -MA321 8 162 4823163 1208643156 -4025:158"
Trighycerides (mg/dL) 2623527316 192.10234.40 -71.042 164" 266928437 192273216 -983:8.17°
Ratio total cholesterol HDL 6.152242 1542104 -2.78:0.10" S672209 332:00 -24202
Erythroposesin/biood count
Hemaogloben (g/dl) 14392089 15132052 077008 1409£1.16 15.12:08 1.0620.14"
Hematocrnt (%) 4298327 48422225 5.56+0.21" 42723187 48582228 5.76:050"
Leukocytes (10°L) 7382248 6292083 0.45:0.14" 1.08+202 632087 -08:0.2¢"
Liver Lranabminaies
AST (UA) 1580+ 16.04 12832643 12412084° N33zan 212392647 -8822.03"
ALT [UA) 381721892 MH421086  -11912108 31522277 24732952 -11.7122.63"
Inflammation, CRP (mg/dL) a0ez634 0.75£1.06 -3.492027° 2652175 005 -1.5:0.9"
Blood pressure
Systolic (mmHg) 1455121713 1323920041  -172120497 1470121578 1321321053  -1957£1.15°
Duastolic (mmHg) 873321169 78471536 988041 §9.36210.54 T8.7026.22 -13.02:095

50, stdndard deviation; S, standard error, PSA, D’Df;lllripﬂ'l‘ﬁ( antigeny P33, International Prostate Symptom Score; NEF-EF, International Index
of Erectile Function, erectile function domain: AMS, Aging Males’ Symptoms. score; HbA. _ glycosylated hemoglobin: DL, high-density lipopro-
tesn; LDL. low-density kpoprotein; AST, aspartate aminotransferase; ALT, slanine aminotransferase, CRP. C-reactive protesn

"p<0.0001 vs. baseline. "p=0.0021 vs. baseline

Table 1: Results of 6 years testosterone administration to men with late-onset hypogonadism, < 65 years of age (young) and > 65 years (old).

Mean weight decreased from 102.52 £ 15.56 to 90.15 £ 9.69 kg in
group Y and from 102.83 £ 15.64 to 95.35 £ 9.03 kg in group O.
Model-adjusted mean change from baseline was —14.78 £ 0.35 and
—15.14 + 0.71 kg, respectively. Percentage change from baseline
was —13.56% + 7.56% in group Y and —13.28% =+ 7.14% in group
0. Waist circumference decreased from 106.54 + 9.03 to 98.26 +
7.1 cm in group Y and from 108.95 £ 10.75 to 100.72 £+ 9.45 cm
in group O. The mean change from baseline was 9.34 = 0.2 cm in
group Y and 10.45 = 0.47 cm in group O. BMI (kg/m?) decreased
from 32.58 £ 5.08 to 29.02 + 3.01 in group Y and from 32.84 +
4.86 to 30.35 + 2.61 in group O. The mean change from baseline
was —4.72 +0.11 and —4.81 £ 0.22, respectively (p<0.0001 for all).

Total cholesterol decreased from 268.92 +45.95 t0 193.56 + 16.58
mg/dL in group Y and from 268.44 £ 52.69 to 191.69 + 21.8 mg/
dL in group O. Low-density lipoprotein decreased from 159.87 +
36.7 to 119.81 + 34.87 mg/dL in group Y and from 162.48 + 31.63

to 120.86 + 33.56 mg/dL in group O. Triglycerides decreased
from 262.35 + 73.16 to 192.1 £+ 34.4 mg/dL in group Y and from
266.9 + 84.37 to 192.27 + 32.16 mg/dL in group O. High-density
lipoprotein (HDL) increased from 48.91 + 17.33 to 59.55 + 17.66
mg/dL in group Y and from 51.64 + 16.56 to 61.99 + 16.87 mg/dL
in group O. The ratio of total cholesterol to HDL improved from
6.15+2.42t03.54 £ 1.04 in group Y and from 5.67 + 2.09 to 3.32
+0.91 in group O (p<0.0001 for all).

In group Y, IIEF-EF improved from 14.94 + 7.34 at baseline to
19.23 + 5.94 after 1 year, 21.58 £5.72 at 2 years, 22.57 + 5.53 at 3
years, 22.98 £ 5 at4 years, 23.39£4.96 at 5 years, and 24.21 +4.39
at 6 years. Changes were statistically significant versus baseline at
each year (p<0.0001) and at 2 years vs. 1 year (p<0.0001), 3 years
vs. 2 years (p<0.0001), and 4 years vs. 3 years (p=0.0071) and
were sustained thereafter. The model-adjusted mean change from
baseline was 8.53 + 0.26.
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In group O, IIEF-EF improved from 11.87 £+ 7.58 at baseline to
16.79 + 6.35 after 1 year, 18.71 + 6.75 at 2 years, 19.46 + 6.62 at
3 years, 19.95 + 7.19 at 4 years, 20.16 + 7.11 at 5 years, and 22.12
+ 6.41 at 6 years. Changes were statistically significant versus
baseline at each year (p<0.0001) and at 2 years vs. 1 year (p<
0.0001) and were sustained thereafter. The model-adjusted mean
change from baseline was 8.12 + 0.59 (Figure 2).
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Figure 2: International Index of Erectile Function in young (< 65 y) and
old men (> 65 y) receiving treatment with testosterone undecanoate over
six years.

Prostate volume increased in group Y from 26.77 + 9.4 to 31.58 +
10.9 mL (p<0.0001) and in group O from 33.85 & 8.66 to 39.95 +
7.6 mL (p<0.0001) (Figure 3). PSA increased by 0.36 + 0.02 ng/
mL in group Y, from 1.33 £0.91 to 1.65 + 0.83 ng/mL (p< 0.0001),
and by 0.38 £ 0.05 ng/mL in group O, from 1.44 £ 0.98 to 1.88 +
0.84 ng/mL (p<0.0001) (Figure 4).
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Figure 3: Prostate volume (mLO0 in young (< 65 y) and old men (> 65 y)
receiving treatment with testosterone undecanoate over six years.

IPSS improved in group Y from 7.74 + 5 t0 3.89 + 3.12 (p<0.0001)
and in group O from 10.7 £4.07 to 4.63 + 2.63 (p<0.0001).

These changes were statistically significant versus the previous
year for all 6 years in group Y and the first 5 years in group O and
were then maintained throughout the observation period (Figure
5).
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Figure 4: Serum levels of prostate specific antigen in young (< 65 y) and
old men (> 65 y) receiving treatment with testosterone undecanoate over

six years.
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Figure 5: International Prostate Symptom Score in young (< 65 y) and
old men (> 65 y) receiving treatment with testosterone undecanoate over
SixX years.

Post-voiding residue declined in group Y from 34.87 + 23.12 to
16.72 + 6.74 mL (p<0.0001) and in group O from 41.46 = 23.48 to
18.84 + 5.75 mL (p<0.0001) (Figure 6).

AMS improved in group Y from 53.53 + 9.47 to 21.68 + 6.88
(p<0.0001) and in group O from 54.99 + 9.02 to 23.45 + 7.91.
These changes were statistically significant versus the previous
year for the first 3 years in both groups and were then maintained
throughout the observation period. C-reactive protein as a marker
of inflammation dropped in group Y from 4.04 £+ 6.34 to 0.75 +
1.06 mg/dL (p<0.0001) and in group O from 2.65 + 3.75 to 0.71
+ 0.51 mg/dL. The changes in both groups over a period of 6
years are summarized in Table 1. There were no major adverse
cardiovascular events during the observation time. Prostate cancer
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occurred in 11 men: 7 men in group Y (1.6%) and 4 men in group
O (3.6%). The incidence per 10,000 patient years was 27.1 in the
younger and 54.6 in the older group.

4514

Age>B5y
a Age<B5
401 e
354 ¢
30 L
25 - T
- .‘;
20 - ) oo I8 > Wy, ¥
15 1 _
T T T T T T T 1
0 1 2 3 4 5 6
Years

Figure 6: Post-voiding residual volume in young (< 65 y) and old men (>
65 y) receiving treatment with testosterone undecanoate over six years.

Discussion

LOH is increasingly recognized as a clinical entity. Age need
not be a contraindication against treatment with testosterone.
As the guidelines of the International Society for the Study of
the Aging Male specify, age is not a contraindication to initiate
testosterone treatment. Individual assessment of comorbidities (as
possible causes of symptoms) and potential risks versus benefits
of testosterone treatment are particularly important in elderly men
[18].

There is a paucity of information on the benefits of testosterone
treatment for elderly men with proven LOH. In this report we
provide data on a large cohort of men receiving testosterone for
up to 6 years. The benefits for men older than 65 years of age
were compared with those of younger men, and the improvements
in body weight, metabolic factors, psychological functioning, and
sexual functioning were of the same magnitude in both age groups.
Although weight loss was progressive over the 6-year period,
effects of testosterone on lipids and on psychological and sexual
functioning reached a plateau after approximately 3 years and these
effects were sustained. Effects of testosterone on hematopoiesis,
on the prostate, and on bladder function were not more severe in
older men than in younger men. We did observe a mild increase
in prostate volume and serum PSA over time, which is a normal
finding in aging men. Maybe somewhat surprising, post-voiding
residue and the IPSS did not deteriorate with aging but showed
a degree of improvement. Some patients received treatment with
a-blockers (tamsulosin) or Sa-reductase inhibitors, but these
drugs were already being taken before testosterone administration
started. There are now studies showing that testosterone treatment
of elderly hypo gonadal men improves these parameters [19,20].
This may be a direct effect on tissues or may be an indirect effect:
the severity of the metabolic syndrome is associated with the
severity of lower urinary tract symptoms [21]. The symptoms of
the metabolic syndrome improve upon testosterone treatment and

testosterone may thus have a favorable effect on lower urinary
tract symptoms [22]. Therefore, it seems reasonable to conclude
that the risks of testosterone administration to elderly men are not
disproportionately higher in elderly men than in younger men.

Our data collection was not large enough to draw solid conclusions
as to the risks of prostate cancer in an elderly population of men
receiving testosterone treatment, which is, however, an important
issue. Despite evidence to the contrary, physicians still harbor a
wrongful association between testosterone and the development
of prostate pathology (prostate cancer and benign prostate
hyperplasia). In the combined group of younger and older patients,
11 cases of prostate cancer occurred. Not surprisingly, the incidence
of prostate cancer was higher in older men; however, it was lower
than expected in both groups. All cases were low-grade prostate
cancers. These cases have been reported in a recent paper [23].
These observations suggest that the incidence of prostate cancer in
patients receiving testosterone therapy, both in the younger and in
the older group, was not greater than in the general population not
receiving testosterone treatment [24]. Of the 11 cases of prostate
cancer, 7 were <65 years of age when testosterone therapy was
initiated, and 4 were older than 65 (66, 67, 67, and 73 years of age).
Meanwhile, all 11 patients have resumed testosterone treatment. In
so far as these data permit conclusions, it was not the oldest men
who developed prostate cancer.

The historical fear that raising testosterone levels will result in
more prostate cancer has been dispelled, particularly by the work
of Abraham Morgentaler. Higher serum testosterone levels fail to
show an increased risk of prostate cancer, and supraphysiological
testosterone does not increase prostate volume or PSA in healthy
men. This apparent paradox is explained by the “saturation
model,” which posits a finite capacity of androgen to stimulate
the growth of prostate cancer. Recent studies indicate no increased
risk of prostate cancer among men with serum testosterone in the
therapeutic range [25]. Because age is a strong prognosticator
of prostate malignancy, follow-up of elderly men receiving
testosterone remains mandatory.

Another concern about the safety of testosterone administration
regards cardiovascular disease. Two studies showing a relationship
between testosterone administration and cardiovascular disease
in elderly men have stirred up concerns. However, these studies
have been heavily criticized for methodological flaws and have
invited a much-needed critical analysis of pro and con arguments
[26]. The relationship between testosterone and cardiovascular
disease has recently been extensively reviewed [27]. In the present
observational study, no cases of major adverse cardiovascular
events occurred. A very important aspect is that the benefits of
testosterone therapy are fully achieved only by long-term treatment
[8-10,28]. To achieve maximal benefits, good patient adherence
is a prerequisite. Some recent reports have raised questions about
patient compliance to testosterone therapy [29,30]. In our registry
study of 561 patients, however, there were only 4 dropouts (0.7%):
2 patients moved to different locations and 2 patients were lost to
follow-up for unknown reasons.
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Our study provides important research findings. Observations
were carried out over 6 years in a large population. However,
there are some limitations. The study was not blinded and was
not designed to monitor specific benefits and side effects of
testosterone administration to elderly men (>65 years). A limitation
of our study was that we did not record any changes in use of
concomitant medications, for instance, phosphodiesterase type 5
(PDES) inhibitors. At baseline, 55 patients (10%) were taking a
PDES5 inhibitor. Nevertheless, some conclusions are warranted:
we found that restoring testosterone levels to normal had similar
beneficial effects in men older than 65 years of age as in younger
men. In addition, the risks of administration of testosterone to this
age group were not higher than in younger men.

Conclusions

In medicine, the attention paid to LOH is increasing. It is now
recognized as a form of hypogonadism that responds well to
testosterone treatment. There is, however, a certain hesitation on
the part of physicians to prescribe testosterone to men of advanced
age. Are the benefits as great as in younger hypogonadal men?
Are the risks disproportionately higher? The results of the present
study show that benefits of testosterone treatment are equal in men
older than 65 years and in men younger than 65 years. The men
studied were too few in number to make a reliable assessment of
the risks in elderly men, but there are now several publications
indicating that the risks are acceptable [23].
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