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Abstract
Background Uncontrolled studies show fatigue, anorexia,
depression, and mortality are associated with low testoster-
one in men with cancer. Testosterone replacement improves
quality of life and diminishes fatigue in patients with non-
cancer conditions. The primary objective was to evaluate the
effect of testosterone replacement on fatigue in hypogonadal
males with advanced cancer, by the Functional Assessment of
Chronic Illness Therapy-Fatigue subscale (FACIT-Fatigue) at
day 29.
Methods This is a randomized, double-blinded placebo-
controlled trial. Outpatients with advanced cancer, bioavail-
able testosterone (BT) <70 ng/dL and fatigue score >3/10 on
the Edmonton Symptom Assessment Scale were eligible.
Intra-muscular testosterone or sesame seed oil placebo was
administered every 14 days to achieve BT levels 70–
270 ng/dL.
Results Sixteen placebo and 13 testosterone-treated subjects
were evaluable. No statistically significant difference was
found for FACIT-fatigue scores between arms (−2±12 for
placebo, 4±8 for testosterone, p=0.11). Sexual Desire

Inventory score (p=0.054) and performance status (p=
0.02) improved in the testosterone group. Fatigue subscale
scores were significantly better (p=0.03) in those treated
with testosterone by day 72.
Conclusions Four weeks of intramuscular testosterone re-
placement in hypogonadal male patients with advanced
cancer did not significantly improve quality of life. Larger
studies of longer duration are warranted.
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Introduction

Hypogonadism is found in two thirds of men with advanced
cancer [1, 2] and in about half of men newly diagnosed with
solid tumors [3]. Uncontrolled studies show that fatigue,
anorexia, depression, insomnia, and survival [4] are associ-
ated with low testosterone in men with cancer. Testosterone
replacement improves quality of life and diminishes fatigue
[5] in patients with non-cancer conditions.

Patients with advanced cancer frequently identify fatigue
as the main impairment to their quality of life [6]. Fatigue
can stem from multiple causes encompassing biological,
physiological, and psychosocial domains. Unfortunately,
there are few effective therapies; however, hypogonadism
may be a significant, potentially treatable contributor to
fatigue in male patients with cancer. Clinical practice guide-
lines by the Endocrine Society [7] address testosterone
replacement in patients with chronic conditions such as
HIV, but not in patients with cancer. Our group has published
studies showing a very high prevalence of hypogonadism in
male patients with cancer, particularly those on opioid therapy
[8, 9]. Low testosterone levels correlated with fatigue, lower
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FACIT-fatigue [1] scores, and other symptoms such as depres-
sion, poor appetite, insomnia [4], and decreased sexual desire.

Patients with cancer may develop primary or secondary
hypogonadism because of impaired hypothalamic-pituitary
axis function, antineoplastic treatments [10], megestrol ace-
tate [11], or opioid therapy. There are several studies in non-
cancer patients showing that testosterone replacement im-
proves symptoms [12], sexual desire [13], physical strength,
mood, and cognition [14]. Testosterone replacement in
HIV+ men also increases lean body mass and strength [15].

Based on the benefits of testosterone replacement in non-
cancer conditions, our hypothesis was that testosterone re-
placement in hypogonadal males with cancer would im-
prove symptoms of fatigue, depression, anxiety as well as
physical strength, stamina, and sexual desire. The primary
objective was to evaluate the effect of testosterone replace-
ment therapy on fatigue in hypogonadal male patients with
advanced cancer, as measured by the Functional Assessment
of Cancer Therapy-Fatigue (FACIT-F) and its subscale
(FACIT-Fatigue) after 4 weeks. The secondary objectives
were to evaluate the effect of testosterone replacement ther-
apy on additional symptoms associated with hypogonadism,
including depression, measured by Hospital Anxiety and
Depression Scale (HADS), low sexual desire, measured by
the Sexual Desire Inventory (SDI-2) and cachexia-related
quality of life, measured by the Functional Assessment of
Anorexia/Cachexia Treatment scale (FAACT). Other sec-
ondary objectives were to evaluate the effect of 4 weeks of
testosterone replacement therapy on Eastern Cooperative
Oncology Group (ECOG) performance status and physical
performance, including handgrip strength by dynamometry,
the timed Get-up-and-Go test, and the 6-min walk.

Methods

Study design A randomized, double-blinded placebo-
controlled trial was conducted at Michael E. De Bakey
Veterans Affairs Medical Center (VA) and University of
Texas MD Anderson Cancer Center (MDACC). Ambulato-
ry clinic outpatients with advanced cancer as defined by
either metastatic cancer or locally recurrent cancer were
eligible. Bioavailable testosterone (BT) <70 ng/dL, hemo-
globin >9 g/dL, Eastern Cooperative Oncology Group
(ECOG) performance status <3, and moderate to severe
fatigue as assessed by a score >3/10 on the Edmonton
Symptom Assessment Scale (ESAS) were criteria for
inclusion.

Contraindications to testosterone therapy or other causes
of fatigue such as hypothyroidism, hypercalcemia,
uncontrolled diabetes, decompensated congestive heart fail-
ure, chronic obstructive pulmonary disease requiring oxy-
gen replacement, excluded subjects. Patients with a

creatinine clearance <60 ml/min; a history of prostate can-
cer; severe depression defined by a HADS score ≥15; an
abnormal digital rectal exam or prostate specific antigen
(PSA) level >4.0 ng/mL were also excluded. Informed con-
sent was obtained from eligible subjects who were then
electronically randomized on a 1:1 ratio to testosterone
treatment or placebo. The study was approved by the Insti-
tutional Review Board of MD Anderson Cancer Center and
Baylor College of Medicine. All participants gave informed
consent.

Intervention Testosterone was administered intramuscularly
using a weight-based dose titrated every 14 days to a bio-
available testosterone (BT) goal of 70–270 ng/dL. Gluteal
injections of 150 or 200 mg testosterone enanthate
(Delatestryl, BTG Pharmaceuticals Corporation for Bristol-
Myers Squibb, Princeton, NJ 08543) or matching placebo
(sesame seed oil) were administered at baseline, day 15, day
29, day 43, and day 57. Starting doses were 150 mg if
≤70 kg and 200 mg if >70 kg. Low testosterone was defined
using a BT<70 ng/dL, a value based on the lowest concen-
tration reported in healthy eugonadal men aged 20–45 [16].
A titration regimen was followed: if nadir of BT was
≤70 ng/dL, the dose increased by 50 mg/injection. If the
BT level >70 ng/dL, but less than 270 ng/dL, the dose was
maintained. If the level was ≥270 ng/dL, the dose was
decreased by 50 mg/injection. The maximum dose provided
was 300 mg, and the minimum dose was 50 mg. However,
in an effort to maintain blinding, all doses were standardized
to a dose volume of 2 mL, regardless of randomization.

Assessments

1. The Edmonton Symptom Assessment Scale assesses
ten symptoms experienced by cancer patients during
the previous 24 h: pain, fatigue, nausea, depression,
anxiety, drowsiness, dyspnea, anorexia, sleep distur-
bance, and feelings of well-being [17]. The severity of
each symptom is rated on a numerical scale of 0–10 (0=
no symptom, 10=worst possible severity). The ESAS is
both valid and reliable in the assessment of the intensity
of symptoms in cancer patients [18].

2. Functional Assessment of Chronic Illness Therapy-
Fatigue (FACIT-F)

The FACIT-F is a well-validated quality-of-life in-
strument widely used for the assessment of cancer-
related fatigue in clinical trials. It consists of 27 gen-
eral quality-of-life questions divided into 4 domains
(physical, social, emotional, and functional), plus a 13-
item fatigue subscore. The patient rates the intensity of
fatigue and its related symptoms on a scale of 0–4. The
total score ranged between 0 and 52, with higher
scores denoting less fatigue. According to the scoring

2600 Support Care Cancer (2013) 21:2599–2607



manual, the negatively worded items on the FACIT-F
are reverse-scored so that the higher scores indicate
more positive health states [19].

3. Cachexia was assessed by the 12-item Functional As-
sessment of Anorexia/Cachexia Therapy (FAACT)
subscale questionnaire. This version has been validat-
ed in patients with advanced cancer [20].

4. Depression was assessed using the 14-item Hospital
Anxiety and Depression (HADS) questionnaire [21].

This questionnaire has been validated in a number of
clinical situations and has been widely used in medi-
cally ill patients. Only the depression subscale was
used in the analyses for this study.

5. Sexual Desire Inventory (SDI-2) is a self-report ques-
tionnaire that assesses sexual desire independent of
engaging in actual sexual activity [22]. It contains
items that measure desire with a partner (dyadic items
1–9; maximal score, 79) and in solitary situations

Fig. 1 Consort diagram. Testosterone replacement for fatigue in hypogonadal males with advanced cancer
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Table 1 Baseline patient
characteristics

Fisher's exact test for categorical
variables, Student's t test for
continuous variables

BIA bioimpedance, IPSS Interna-
tional Prostate Symptom Score,
PWB physical well-being, SWB
social well-being, EWB emotion-
al well-being, FWB functional
well-being, HADS Hospital
and Anxiety Depression Scale,
ESAS Edmonton Symptom
Assessment Score, FACIT-F
Functional Assessment
of Chronic Illness Therapy-
Fatigue, FAACT Functional
Assessment of Anorexia/
Cachexia Therapy

Patients completing the study

Placebo N=16 (%)* Testosterone N=13 (%)* p value

Age, average (SD) 63 (6) 57 (10) 0.07

Race

White 10 (63) 8 (62) 0.04

Black 6 (38) 1 (8)

Hispanic 0 (0) 3 (23)

Others 0 (0) 1 (8)

Previous treatment

Chemotherapy 13 (100) 10 (83) 0.22

Radiation 5 (39) 8 (67) 0.24

Targeted agents 7 (54) 3 (25) 0.23

Surgery 6 (46) 8 (67) 0.43

Sexual desire inventory average (SD) 32 (23) 28 (18) 0.64

FACT scores (SD)

PWB_Score 14 (6) 13 (5) 0.59

SWB_Score 21 (5) 20 (4) 0.53

EWB_Score 18 (5) 16 (4) 0.16

FWB_Score 15 (5) 14 (5) 0.72

Fatigue Subscale 23 (11) 17 (8) 0.13

FACIT_F Score 90 (22) 79 (18) 0.17

FAACT 98 (20) 94 (19) 0.67

ESAS, average (SD)

Pain 3 (2) 3 (2) 0.83

Fatigue 6 (2) 6 (2) 0.48

Nausea 2 (3) 2 (2) 0.75

Depression 2 (2) 3 (2) 0.18

Anxiety 2 (2) 3 (3) 0.27

Drowsiness 4 (2) 5 (3) 0.55

Dyspnea 3 (2) 2 (3) 0.46

Appetite 4 (3) 5 (3) 0.25

Sleep 4 (2) 5 (2) 0.20

Well being 3 (3) 5 (3) 0.17

ECOG, average (SD) 1 (1) 1 (1) 0.20

HADS, average (SD)

Anxiety 5 (2) 7 (3) 0.11

Depression 6 (3) 7 (3) 0.27

BIA, average (SD)

Height 177 (8) 180 (10) 0.50

Weight 77 (12) 77 (16) 0.96

BMI 24 (3) 23 (3) 0.67

Fat % 21 (5) 19 (7) 0.56

Fat mass 17 (7) 17 (8) 0.82

Fat free mass 59 (7) 63 (9) 0.34

Get up to go, average (SD) 13 (6) 13 (6) 0.97

6-min walk test, average (SD) 1,085 (261) 1,069 (416) 0.91

Testosterone, average (SD) 34 (21) 22 (18) 0.19

IPSS, average (SD) 5 (4) 7 (5) 0.35
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(items 10–14; maximal score, 44). Higher scores indi-
cate greater desire.

6. The International Prostatic Symptom Score (IPSS) is a
validated, eight-item scale that assesses urinary tract
problems such as urinary frequency, urgency, and stream
[23]. Patients were assessed at each clinic visit and if
scores fell in the severe range (>19) at any assessment
point, participants were withdrawn from the study.

7. Body composition was be measured by bioimpedance
(BIA). BIA is a noninvasive method of estimating
body composition based on the ability of lean tissue
to conduct an electrical current better than fat. The
Tanita TBF-310 (Tanita, Tokyo, Japan) body com-
position analyzer/scale was used to measure total
body water, total body fat, and total body lean
mass.

8. Measurements of strength and stamina included the 6-
min walk, the Get-up-and-Go test, and Handgrip dy-
namometry. The 6-min walk has been recommended
by the American Thoracic Society (ATS) as an objec-
tive measure of functional capacity [24]. Further eval-
uation of physical performance was performed using
the Timed Get-Up-and-Go test [25] and Handgrip
strength with a Jamar dynamometer.

9. Bioavailable testosterone levels were measured by am-
monium precipitation method at the Mayo Clinic,
Rochester, Minnesota. The method is based on the
differential precipitation of sex hormone binding glob-
ulin (SHBG) by ammonium sulfate following equili-
bration of the serum specimen and tracer amounts of
tritium-labeled testosterone. The results are expressed
as the percent of testosterone free or albumin bound
(not precipitated with SHBG) compared to an albumin
standard. The product of this percentage and the total
testosterone measurement is the total bioavailable
testosterone [26].

10. Performance status was determined by the Eastern
Cooperative Oncology Group (ECOG) Performance
Status scale [27].

Statistical analysis

The primary objective was to determine whether the average
decrease in fatigue from baseline to day 29 in patients who
received testosterone replacement is greater than those who
received placebo as measured by the FACIT-F and FACIT-
fatigue subscale. A one-sided t test was used to analyze
differences in FACIT scores and domain scores between
arms because testosterone was not expected to worsen
symptoms. Other variables were analyzed using similar
methods. For primary analyses to compare difference scores
between the two groups, a two-sample t test was used for
analysis of change in symptoms, sexual desire scores,
ECOG, HADS, body composition by bioelectrical imped-
ance (BIA), and physical performance measured by 6-min
walk and get-up-and-go tests. Pearson correlation was used
to measure the relationship between change in testosterone
levels and clinical outcomes after day 29.

Fifty evaluable patients per group would have allowed us
to detect a difference between groups of approximately one
half of a standard deviation assuming a one-sided signifi-
cance level of 0.05 and 80 % power. We expected to enroll
80 patients at M. D. Anderson Cancer Center and 46 pa-
tients at VA; only 43 patients are reported in this study.

Results

Of the 48 subjects that met our criteria, 19 were randomized
to testosterone and 24 to placebo. Seventy-seven percent
were from MD Anderson Cancer Center (MDACC) and
23 % from the (VA) (Fig. 1). Patients declined to participate

Table 2 Quality of life outcomes measured by the Functional Assessment of Chronic Illness Therapy questionnaires

Day 29 vs. baseline Day 72 vs. baseline

Placebo N=16
Mean(SD)

Testosterone
N=13

One sided
p value

Placebo
N=6

Testosterone
N=6

One sided
p value

PWB_Score 0 (6) 1 (4) 0.21 3 (6) 3 (3) 0.44

SWB_Score 2 (3) −1 (4) 0.03 1 (3) 1 (4) 0.34

EWB_Score −2 (3) 2 (3) 0.007 0 (2) 2 (3) 0.21

FWB_Score −1 (3) −1 (4) 0.40 0 (5) −2 (5) 0.26

Fatigue Subscale −2 (12) 4 (8) 0.11 1 (10) 11 (4) 0.03

FACIT_F Score −4 (20) 4 (14) 0.14 5 (20) 16 (12) 0.32

FAACT Score −2 (13) 2 (9) 0.18 4 (15) 13 (5) 0.16

FACIT-F Functional Assessment of Chronic Illness Therapy-Fatigue, FAACT Functional Assessment of Anorexia/Cachexia Therapy, PWB physical
well-being, SWB social well-being, EWB emotional well-being, FWB functional well-being
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because of concerns about frequent hospital visits (every
2 weeks), testosterone side-effects, and also the possibility
of receiving a placebo intramuscular injection. Once en-
rolled, only three subjects in the placebo arm and five in
the testosterone arm stopped treatment before day 29.The
frequent two weekly follow-ups and difficulty with transport
to the hospitals were cited as reasons for discontinuing
therapy. One subject died in the testosterone arm and this
was considered unrelated to the treatment. While no signif-
icant difference was noted in age or other baseline measure-
ments (Table 1), there were more black patients in the
placebo group (6/16 vs.1/13, p=0.04).

After 29 days of treatment, no statistically significant
differences in FACIT-fatigue subscale scores were found
between arms using a one-sided t test, although differences
were in the expected direction (−2±12 for placebo, 4±8 for
testosterone, p=0.11) (Table 2). Similar results were found
for the FACIT-F total score with a trend for testosterone to
improve scores (−4±20 for placebo, 4±14 for testosterone,
p=0.14). A one-sided t test was used to analyze the primary
outcome, since we expected an improvement in the testos-
terone group. The domain of emotional well-being (p=
0.007) was significantly better in the testosterone group
(Table 2), while Sexual Desire Inventory scores (p=0.054)
approached significance (Table 3). The other domains of
physical and functional well-being showed no difference;
however, social well-being was worse in the testosterone
arm (p=0.03). After 29 days, the difference in testosterone
levels between the placebo and replacement groups trended
towards significance (Table 3). Pearson correlation showed
significant associations between the testosterone level rise
after 29 days and better FACIT-F (r=0.812, p=0.049) and
FACIT-fatigue (r=0.878, p=0.021) scores (Table 4).

There was no difference in survival (p=0.50) between
groups. Adverse events, including IPSS scores were similar
between groups. There were no significant differences in the
secondary outcomes measured by The Hospital Anxiety and
Depression Scale or symptoms scored by the ESAS, includ-
ing appetite, dyspnea, insomnia, well-being, anxiety, depres-
sion, nausea, fatigue, pain and drowsiness. Improvement in
ECOG performance status was a secondary outcome, but all
participants required an ECOG status <3 per inclusion
criteria. Both groups had a majority of patients with a
baseline ECOG performance status in the 1–2 range, al-
though more patients in the placebo group had a PS of
0 (7 vs.1) .This difference was not statistically significant
(p=0.12). ECOG status improved (p=0.02) only in partici-
pants receiving testosterone. Handgrip by dynamometry,
get-up-and-go test, and 6-min walk were not significantly
different between the two groups after 4 weeks (Table 3).
After 72 days of treatment, fatigue subscale scores were
significantly better in the testosterone group (p=0.03)
(Table 2); however, this was not accompanied by an

improved performance status or symptom scores. There
were no differences in hemoglobin levels between the
groups at baseline, day 29 or 72 (Table 5).

Discussion

The results of the quality of life questionnaires (FACIT-F
and FACIT-fatigue) show a trend towards benefit from
testosterone replacement in hypogonadal men with cancer.
Although not statistically significant, the improvement of

Table 3 Change in symptoms, body composition, and physical
performance

Day 29 vs. baseline

Placebo
N=16 (%)*

Testosterone
N=13 (%)*

p value

SDI, average (SD) −2 (12) 11 (17) 0.054

ESAS, average (SD)

Pain 0 (2) 0 (2) 0.98

Fatigue 0 (2) 0 (2) 0.76

Nausea 0 (2) 0 (1) 0.35

Depression 0 (2) 1 (2) 0.64

Anxiety 0 (2) 1 (1) 0.80

Drowsiness 0 (2) 0 (3) 0.77

Dyspnea 0 (1) 1 (2) 0.22

Appetite −1 (3) −2 (3) 0.43

Sleep −1 (2) −1 (3) 0.97

Well being −1 (3) −2 (4) 0.55

ECOG, average (SD) 1 (1) 0 (1) 0.02

HADS, average (SD)

Anxiety 1 (3) 0 (2) 0.38

Depression 2 (3) 0 (4) 0.20

Anthropometrics,
average (SD)
Height 0 (1) 0 (1) 0.45

Weight −1 (3) 0 (3) 0.65

Body mass index 0 (2) 0 (1) 0.71

Fat % −1 (3) 54 (146) 0.20

Fat mass −2 (3) −1 (1) 0.40

Fat free mass 1 (5) 1 (3) 0.90

IPSS, average (SD) 3 (6) 4 (6) 0.69

Get up to go,
average (SD)

1 (3) 0 (4) 0.53

6-min walk test,
average (SD)

17 (153) −6 (250) 0.83

Testosterone, average (SD) 0 (38) 70 (80) 0.08

Fisher's exact test for categorical variables, Student's t test for contin-
uous variables

SDI Sexual Desire Inventory, ESAS Edmonton Symptom Assessment
Scale, HADS Hospital Anxiety and Depression Scale, IPSS Interna-
tional Prostatic Symptom Score
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the FACIT-F in the testosterone arm may be clinically
meaningful. Studies of the FACIT-F instrument have iden-
tified a minimally important difference (MID) in score. This
difference in score is perceived by patients as clinically
important. Scores improved by 4 for both FACIT-F and
FACIT-fatigue scales after testosterone replacement, in con-
trast to declines in the placebo group. A change of 4 points
is within the range considered to be a MID [28–31]; how-
ever, since the study was underpowered, no statistically
significant difference was found. Other aspects of quality
of life also showed improvement. The emotional well-being
domain improved significantly and sexual desire scores
approached significance, suggesting that testosterone re-
placement may have important benefits for aspects of

intimacy and sense of self in men with advanced cancer.
Sexual desire decreases with age in cross-sectional studies
of healthy men and women, although ill health may exacer-
bate this sexual decline particularly in men [32]. There was
an unexpected decline in social well-being at day 29 which
is difficult to explain but could be a spurious result given the
number of outcomes measured.

We had decided to use a one-sided t test a priori and
assumed fatigue would not worsen with testosterone treat-
ment. Although the trend towards improved quality of life is
in the expected direction, our use of the one-sided t test may
be regarded as a limitation given that one of the components
of the FACIT-F (social well-being) worsened with treat-
ment. The absence of any accompanying symptom improve-
ment as measured by the ESAS is surprising. Prior
retrospective studies from our group and others showed
correlations between low testosterone levels and symptoms
of appetite [33], insomnia, dyspnea [4], and fatigue [1, 34]
in male patients with cancer. Explanations for the lack of
symptom benefit may include the small sample size of our
study or relatively insufficient testosterone replacement
doses. Larger increases in testosterone levels from baseline
were associated with better FACIT-F and FACIT-fatigue
subscale scores (Table 4). After 4 weeks of replacement,
however, the testosterone levels between the two arms were
only trending towards significance (p=0.08). In order to

Table 4 Pearson correlation between testosterone level and clinical outcomes

Only testosterone group Both intervent/ion/placebo groups

Testosterone C_Testosterone Testosterone C_Testosterone

Testosterone Pearson Correlation 1 −0.486 1 −0.364

Sig. (two-tailed) 0.328 0.245

N 9 6 20 12

C_Testosterone Pearson correlation −0.486 1 −0.364 1

Sig. (two-tailed) 0.328 0.245

N 6 6 12 12

C_Fatigue Subscale Pearson correlation −0.177 0.878* −0.196 0.638*

Sig. (two-tailed) 0.676 0.021 0.451 0.035

N 8 6 17 11

C_FACIT F Score Pearson correlation 0.006 0.812* 0.100 0.655*

Sig. (two-tailed) 0.989 0.049 0.703 0.029

N 8 6 17 11

C_FACT_G Score Pearson correlation 0.163 0.718 0.454 0.509

Sig. (two-tailed) 0.701 0.108 0.058 0.091

N 8 6 18 12

C_FAACT Pearson correlation −0.404 0.713 0.298 0.634*

Sig. (two-tailed) 0.501 0.176 0.300 0.036

N 5 5 14 11

FACIT-F Functional Assessment of Chronic Illness Therapy-Fatigue, FAACT Functional Assessment of Anorexia/Cachexia Therapy, PWB physical
well-being, SWB social well-being, EWB emotional well-being, FWB functional well-being

Table 5 Group hemoglobin levels

Arm N Mean Std. deviation Std. error mean

Day 0 P 14 11.6 1.43 0.3824

T 12 12.2 1.40 0.4052

Day 29 P 13 11.3 1.55 0.4302

T 12 12.2 1.87 0.5411

Day 72 P 9 11.8 1.59 0.5318

T 9 12.2 1.28 0.4273
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obtain a steady state level at 4 weeks, other routes of
administration or testosterone injections at weekly levels
might be required for the first 3 few weeks of treatment.
By day 72, the fatigue subscale did improve significantly,
indicating that patients could derive greater benefit with the
prolonged use of testosterone and successful dose titration.
It should be noted however that the fatigue score at day 72
was not our primary outcome. There were no changes in
hemoglobin levels, which suggests that the benefits were
due to effects of testosterone replacement other than bone
marrow stimulation [35].

Our study has several limitations. Some of the enrolled
patients may have had anemia contributing to their fatigue,
since our hemoglobin cut-off was >9 g/dL. However, the
association between hemoglobin levels and fatigue in pa-
tients with metastatic or locally advanced cancer is incon-
sistent. At least one study has suggested that anemia is not a
major contributor to fatigue in patients with cancer receiving
palliative care and that even hemoglobin levels above
12 g/dL are associated with high fatigue scores (6/10 on
ESAS) [36]. Others have shown an association between
severe fatigue and hemoglobin levels [37] and an improve-
ment in symptoms when patients are transfused with a
baseline hemoglobin of approximately 8 g/dL [38]. The
benefits on dyspnea and fatigue after transfusion tended to
decrease within 15 days, despite the maintenance of hemo-
globin values, suggesting that other mechanisms of fatigue
play a role. Our cut-off for hemoglobin was based on these
studies and our institutional guidelines which discouraged
transfusions for patients with hemoglobin levels >9 g/dL.

The lack of functional improvement or gains in fat-free
mass is not entirely unexpected since most studies with
testosterone replacement have measured these outcomes
after several months. Also, our measure of body composi-
tion by bioimpedance was limited, and dual-energy X-ray
absorptiometry (DEXA) [39] or computed tomography
(CTscan) [40] would have been preferable to measure lean
body mass outcomes. Unfortunately, our resources were
limited so DEXA scans were not feasible and most of our
patients had advanced cancer and were no longer undergo-
ing routine CT scan.

Accrual was slower than expected for a number of rea-
sons and any conclusions of the study should be interpreted
with caution since the sample size was smaller than needed.
The follow-up visits at two weekly intervals were burden-
some for many patients, especially those from out of state.
Others were reluctant to enroll in a placebo-controlled trial
while public awareness campaigns and direct to consumer
advertising [41] strongly asserted the advantages of testos-
terone replacement. A number of our patients declined to
participate because they regarded the intramuscular injec-
tion as too painful and requested an alternate route of
administration. Future studies may need to consider other

routes of administration such as transdermal, in order to
increase patient acceptability. We elected to use intramuscu-
lar testosterone because of its proven safety, low cost, and
good adherence. In long-term studies, compliance with dos-
ing exceeds 90 %. Randomized trials of intramuscular tes-
tosterone in hypogonadal males [42] demonstrate that it is
well tolerated [43]. In our study, the adverse effects and
toxicity in the testosterone group were similar to placebo,
and the dropout rate of eligible patients was consistent with
expected rates for patients with advanced cancer.

Conclusion

In hypogonadal males with advanced cancer, 4 weeks of
testosterone replacement did not significantly improve qual-
ity of life measured by the FACIT-F. There was a trend for
increased sexual desire and after 72 days of testosterone
therapy, fatigue scores showed significant improvement.
Larger studies of longer duration are warranted before rou-
tine testosterone replacement can be recommended.
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