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Testosterone Replacement Therapy for Patients
with Hypogonadism after High Dose-Rate
Brachytherapy for High-Risk Prostate Cancer:
A Report of Six Cases and Literature Review
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We had six cases of patients who were treated with long-term testosterone replacement therapy (TRT) after high dose-rate
(HDR) brachytherapy and androgen deprivation therapy for high-risk prostate cancer. All patients were given testosterone
enanthate by intramuscular injection every 3 to 4 weeks. Blood biochemistry including prostate specific antigen (PSA) level
was evaluated every 3 to 6 months after TRT, and radiological imaging was performed every 12 months. All patients had
slight increases in PSA within the normal range and not indicative of biochemical recurrence. A sudden increase in PSA was
observed in one patient, but it finally decreased. Aging male symptoms scale and various metabolic factors were improved
by TRT in all of cases. Although adverse events included polycythemia in one patient, no patients experienced disease recur-
rence or progression during TRT. Our results suggest TRT for high risk-patients with HDR brachytherapy for prostate cancer
may be beneficial and safe.
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A decrease of testosterone can result in lowering of
motivation and sexual desire, decrease in muscle mass
and bone mineral density, metabolic syndrome, and de-
pressive symptoms [1,2]. Testosterone replacement ther-
apy (TRT) improves many of the clinical consequences
of hypogonadism and helps to maintain the quality of
life of hypogonadal men [1].

On the other hand, TRT is not recommended for
patients with a history of prostate cancer. It widely

accepted that testosterone promotes prostate cancer
growth, and androgen deprivation therapy (ADT) is
seen as an effective treatment for prostate cancer. Con-
cerns of TRT for patients with prostate cancer or a his-
tory of prostate cancer include disease progression and
recurrence. However, recent studies have demonstrated
the safety of TRT for patients who have received radi-
cal treatment for prostate cancer [3-8], whereas lim-
ited information regarding TRT for the patients with
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high-risk prostate cancer has been currently available.
We had six cases of patients who were successfully
treated with long-term TRT after high dose-rate (HDR)
brachytherapy and ADT for high-risk prostate cancer.

CASE REPORT

1. Our criteria and protocol for testosterone
replacement therapy

Patients with no definitive findings of prostate can-
cer recurrence for >2 years after treatment based on
both serum prostate specific antigen (PSA) and radio-
logical imaging were indicated for TRT. Those with
total testosterone (TT) concentrations <300 ng/dL were
included. TRT was given to patients who experienced
hypogonadal symptoms such as fatigue, depressive
symptoms, and hot flushes caused by testosterone
decline. Stage IV patients with definite metastatic le-
sions before starting prostate cancer therapy, baseline
PSA >0.2 ng/mL before starting TRT, receiving radical
treatment within the previous 2 years, or with un-
stable and poor cancer control as determined by the at-
tending physician, were excluded. TRT was interrupted
in patients with PSA elevations of 2.0 ng/mL above the
nadir, radiological evidence of disease progression, or
any adverse events associated with TRT such as poly-
cythemia.

All patients were given testosterone enanthate (TE)
(125 mg or 250 mg; Enarmon Depot®; ASKA Pharma-
ceutical Co,, Ltd., Tokyo, Japan) by intramuscular injec-
tion every 3 to 4 weeks. Blood biochemistry including
PSA and TT was evaluated every 3 to 6 months after
TRT, and radiological imaging was performed every 12
months. All blood analyses were performed before TRT
at each visit.

2. Ethics statement

The protocol and study procedures were approval by
Kanazawa University Hospital Institutional Review
Board (no. 2018-171 [2934]). In accordance with the
guiding principles of the Declaration of Helsinki, all
patients gave their informed consent before inclusion
after the risks and benefits of therapy were explained.

3. Clinical characteristics and outcomes of six

patients
We reported six patients with TRT for hypogonadal

symptoms after HDR brachytherapy of high- or very

Table 1. Patient characteristics and treatment

Testosterone
value pre-
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high-risk prostate cancer (Table 1, Fig. 1). All had re-
ceived brachytherapy combined with adjuvant ADT by
combined androgen blockade for 2 years, and five had
received external beam radiotherapy (EBRT) following
brachytherapy.

The median age at diagnosis was 67 years. The me-
dian initial PSA value was 14.1 ng/mL. Following the
2016 National Comprehensive Cancer Network (NCCN)
risk classification guidelines, including initial PSA,
tumor stage, and Gleason score (GS), four patients had
high-risk, and two had very high-risk prostate cancer.
The median period up to initiation of TRT from end of
adjuvant ADT was 56 months (range, 21-96 months).
The median PSA and TT values at the start of TRT
were <0.008 ng/mL (range, <0.008-0.047 ng/mL) and
21.5 ng/dL (range, 3—267 ng/dL), respectively. Five pa-
tients had received TE 250 mg per 4 weeks from the
beginning, whereas one case (case 5) had 125 mg per 3
weeks for the first 3 months for monitoring adverse ef-
fects, and then had 250 mg per 4 weeks. Those patients
received TRT for 16 to 78 months.

Five patients had slight increases in PSA level that
were within the normal range and not indicative of
biochemical recurrence. A sudden increase in PSA to
0.843 ng/ml,, without any unusual clinical symptoms,
was observed in one patient 18 months after starting
TRT, but it gradually decreased to 0.338 ng/mL. In
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most of the cases, hemoglobin (Hb), total cholesterol
(TC), triglycerides (TG), hemoglobin Alc (HbAlc), and
TT values, and body mass index (BMI) were definitely
improved at the final visit after TRT (Table 2). Aging
male symptoms (AMS) score and sub-scales were also
mostly improved at follow-up compared with baseline.

Adverse events associated with TRT included polycy-
themia in one patient (case 4) after 14 months of treat-
ment that resolved following interruption of TRT for 6
months. No patients experienced disease recurrence or
progression during the observation period.

DISCUSSION

Some recent studies have demonstrated the safety
of TRT for 3 to 5 years for patients who have received
radical treatment including prostatectomy or low dose-
rate (LDR) brachytherapy, with low to intermediate-
risk prostate cancer [3-5]. On the other hand, the
present study included six patients with high- or very
high-risk prostate cancer who were treated with HDR-
brachytherapy and ADT. Currently, information re-
garding safety of TRT for the patients with high-risk
prostate cancer has been limited. One previous study
including a small number of high-risk prostate can-
cers demonstrated that TRT for median 4.5 years was
safely delivered with no evidence of cancer recurrence

HDR Pre TRT Final visit
. ' TRT .
| nADT | aADT f 250 mg )
Case 1 Ongoing
6 mo 24 mo 46 mo 78 mo
HDR/EBRT Pre TRT Final visit
. ' TRT .
| NADT | aADT f 250 mg )
Case 2 Ongoing
6 mo 24 mo 29 mo 33 mo
HDR/EBRT Pre TRT Final visit
. ' TRT .
| nADT | aADT f 250 mg )
Case 3 Ongoing
6 mo 24 mo 66 mo 24 mo
HDR/EBRT Pre TRT Final visit
. ' TRT .
Case 4 LnADT | aADT | 250 mg Ongoing Fig. 1. A flow chart to indicate details in
6 mo 24 mo 76 mo 21 mo each case, including schedule of therapy,
HDR/EBRT Pre TRT e Final visit the duration of TRT therapy, follow-up
. .125 mg . time points and evaluation at each time
Case5 LNADT | aADT | |~ 250 mg Ongoing POints. NADT: neoadjuvant androgen
6 mo 24 mo 96 mo 3mo 17 mo deprivation therapy, aADT: adjuvant an-
HDR/EBRT Pre TRT Final visit drogen deprivation therapy, HDR: high
3 3 TRT 3 dose-rate brachytherapy, TRT: testoster-
| nADT | aADT f 250 mg . one replacement therapy, EBRT: external
Case 6 Ongoing L
6 mo 24 mo 21 mo 16 mo beam radiation therapy.

134 www.wjmh.org



he World Journal of

MEN's HEALTH

Table 2. Patient outcomes at follow-up

Suguru Kadomoto, et al: Testosterone Therapy for Prostate Cancer Patients I

Variable Category Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
TT (ng/mL) Pre-TRT 0.59 0.09 2.67 0.25 0.03 0.18
At the final visit 1.46 2.55 7.28 1.61 2.94 347
Hb (g/dL) Pre-TRT 11.8 13.2 12,6 14.8 12.1 13.5
At the final visit 143 149 13.5 17.1 143 15
HbA1c (%) Pre-TRT 6.0 5.8 6.2 6.1 6.4 5.9
At the final visit 5.8 5.7 6.0 6.1 6.0 5.5
TC (mg/dL) Pre-TRT 252 193 191 240 154 153
At the final visit 230 160 152 170 149 140
TG (mg/dL) Pre-TRT 249 135 142 154 202 66
At the final visit 103 136 110 96 108 44
BMI (kg/m?) Pre-TRT 27.0 23.2 254 30.2 24.2 294
At the final visit 26.8 22.1 243 28.1 23.5 27.7
AMS score total Pre-TRT 54 23 50 28 41 45
At the final visit 42 18 26 17 27 35
AMS score physical Pre-TRT 18 9 16 9 1 13
At the final visit 15 7 8 7 7 9
AMS score psychological Pre-TRT 26 8 24 13 15 20
At the final visit 18 5 10 5 6 14
AMS score sexual Pre-TRT 10 6 10 6 15 12
At the final visit 9 6 8 5 14 12

TT: total teststerone, Hb: hemoglobin, HbA1c: hemoglobin Alc, TC: total cholesterol, TG: triglycerides, BMI: body mass index, AMS: aging male

symptoms, TRT: testosterone replacement therapy.

or progression in 31 low to high-risk patients treated
with LDR brachytherapy [6]. Another retrospective
study that included high-risk prostate cancer patients
with GS 8 or higher tumors, positive surgical margins,
and positive lymph node metastasis found that four of
26 patients (15.4%) with TRT had cancer recurrence,
which was lower than the 53.6% incidence rate (15/28
cases) without TRT. TRT after radical prostatectomy
may not contribute to an increased risk for disease re-
currence even in patients with high-risk prostate can-
cer [7]. A cohort study of patients with low to high-risk
prostate cancer treated with brachytherapy or EBRT
reported biochemical recurrence six of 98 cases (6.1%)
after a median 40.8 months of observation, which was
acceptable and comparable with other reports [8]. These
findings suggest that TRT is likely to be safely used
following radical therapy for prostate cancer regardless
of the prostate cancer risk before treatment.

Published evidence of the clinical benefits of TRT
in patients with radical therapy for prostate cancer
is also extremely limited. One previous study demon-
strated that erectile function could improve with TRT
among 20 patients after LDR brachytherapy [5]. In our
case series, AMS scale was improved by TRT in all of

the present cases. In addition, TRT was accompanied
by improvement in Hb, TC, TG, and HbAlc values,
and BMI in most of cases. Especially, prostate cancer
patients often experience metabolic syndrome caused
by testosterone decrease, and TRT may be effective
for the prevention of some lifestyle diseases for them.
However, the study included only six participants, and
therefore statistical differences could not be analyzed
in changes of each parameter. Additional studies in-
cluding a large number of participants are required
to reach a more definite conclusion about the clinical
benefits.

Four cases (case 2, 4, 5, and 6) still had castration lev-
els in TT at the start of TRT. Several studies showed
that the longer ADT treatment may result in taking
more long time for testosterone recovery. Similar to
our present cases, one previous study demonstrated
that more than 50% of patients who received long-term
ADT (36 months) combined with HDR brachytherapy
did not experience recovery to normal T levels at 5
years after interruption, and approximately 20% of
them still had castration levels [9].

In addition, TE injection, which is solely approved
by Japanese insurance system, is a short-acting testos-

www.wjmh.org 135
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terone; serum TT level shows a rapid peak a few days
after injection, and immediately decreases to baseline
level 14 days after injection. Indeed, TT level couldn’t
reach to the normal range in the final visit after treat-
ment in 4 cases (case 1, 2, 4, and 5). Further efficacy
may be expected by more frequent administration of
TE, although its safety should be confirmed.

There have been no definite criteria to perform TRT
for the prostate cancer patients treated with radical
therapy. In particular, period up to initiation of TRT
from radical therapy and baseline PSA value before
TRT differed widely by previous studies. In previ-
ous studies, the exclusion criteria also differed, with
patients having PSA values of 0.3 to 0.7 ng/mL after
brachytherapy not eligible for TRT [6,7]. Since the
study population included high-risk cases, the exclu-
sion criteria were strictly set as following; baseline
PSA >0.2 ng/mL before starting TRT; receiving radical
treatment within the previous 2 years.

Currently, TRT has been regarded as a viable op-
tion under well consideration based on the perceived
potential benefit of treatment weighed against the
limited knowledge of potential risks [10]. We had six
cases with hypogonadism successfully treated by TRT
following HDR brachytherapy for high-risk prostate
cancer, suggesting that TRT among high-risk pros-
tate cancer patients treated with HDR brachytherapy
may be beneficial and safe with no evidence of disease
progression. However, there have been no randomized
controlled studies to demonstrate efficacy and safety of
TRT for the patients treated with radical therapy for
prostate cancer. Therefore, further prospective random-
1zed studies including more participants with various
prostate cancer risk and more extensive evaluation are
required to corroborate the results of this study.
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