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Abstract 

Introduction: We sought to compare the rate of return of testos-
terone levels and sexual function in men with prostate cancer 
receiving longer acting, 3-month preparation of luteinizing hor-
mone-releasing hormone agonist (L-LHRH-A) versus shorter acting, 
1-month preparation of luteinizing hormone-releasing hormone 
agonist (S-LHRH-A). 
Methods and Materials: Men with low to intermediate risk localized 
prostate cancer were randomized to either L-LHRH-A (2-3 month 
duration LHRH-A) or S-LHRH-A (6-1 month duration LHRH-A) of 
androgen suppression therapy (AST) and prostate brachytherapy 
using iodine-125 radioisotopes. Serum total testosterone levels and 
PSA were recorded every 2 months for 2 years. 
Results: A planned target sample size of 100 was not achieved 
due to insufficient accrual. A total of 55 patients were randomized 
and 46 were used for analysis. The median time to recovery of 
testosterone to baseline levels (calculated from end of AST) was 8 
and 4 months in the L-LHRH-A and S-LHRH-A arms, respectively 
(p = 0.268). The median time to testosterone recovery to lower limit 
of reference range was 4 and 2 months respectively (p = 0.087). 
Interpretation: This randomized study, which failed to reach 
accrual target, showed a trend towards more rapid recovery of 
testosterone levels using shorter acting LHRH-A. Another random-
ized study would be required to validate these findings. Currently, 
there is insufficient evidence to recommend the use of shorter 
acting LHRH-A as a means of providing more rapid recovery of 
testosterone levels.

Résumé 

Introduction : Nous avons voulu comparer la vitesse de retour 
des taux de testostérone et de la fonction sexuelle chez des hom-
mes atteints d’un cancer de la prostate recevant un agoniste de la 
LHRH à longue durée d’action pendant 3 mois ou un agoniste de 
la LHRH à courte durée d’action pendant 1 mois. 

Matériel et méthodologie : Des hommes atteints d’un cancer de 
la prostate localisé avec risque faible à intermédiaire ont été ran-
domisés pour recevoir soit un agoniste de la LHRH à longue durée 
d’action (2 doses trimestrielles) soit un antagoniste de la LHRH 
à courte durée d’action (6 doses mensuelles) comme traitement 
antiandrogène et une brachythérapie prostatique avec des radio-
isotopes de l’iode 125. Les taux sériques de testostérone totale et 
d’APS ont été notés tous les 2 mois pendant 2 ans. 
Résultats : L’échantillon prévu au départ de 100 patients n’a 
pu être obtenu en raison d’un recrutement insuffisant. Au total,  
55 patients ont été randomisés et 46 ont été inclus dans les analy-
ses. L’intervalle médian de retour à des taux normaux de testos-
térone (calculés à partir de la fin du traitement antiandrogène) était 
de 8 et 4 mois dans les groupes sous agoniste de la LHRH à longue 
et à courte durée d’action, respectivement (p = 0,268). L’intervalle 
médian requis pour que les taux de testostérone atteignent la limite 
inférieure des valeurs de référence était de 4 et 2 mois, respective-
ment (p = 0,087).
Interprétation : Cette étude randomisée, où on n’a pas réussi à 
obtenir le nombre de patients voulu, a montré une tendance vers un 
retour plus rapide des taux de testostérone avec un traitement par 
agoniste de la LHRH à courte durée d’action. Une autre étude ran-
domisée serait nécessaire pour valider ces résultats. Actuellement, 
on ne dispose pas de suffisamment de données pour recommander 
un agoniste de la LHRH à courte durée d’action comme moyen 
pour ramener les taux de testostérone plus rapidement à la normale.

Introduction 

Luteinizing hormone releasing-hormone agonists (LHRH-A) 
are widely used as androgen suppression therapy (AST) for 
localized and metastatic prostate cancer. Several random-
ized studies have demonstrated improved cure rates when 
AST is combined with radiation therapy, particularly for 
unfavourable risk localized prostate cancer.1,2 Luteinizing 
hormone releasing-hormone agonists are also used in a 
neoadjuvant fashion in men undergoing brachytherapy who 
require prostate gland downsizing. Androgen suppression 
therapy has also been used in conjunction with brachyther-
apy for men with intermediate-risk disease at our institution. 
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Luteinizing hormone releasing-hormone agonists cause 
serum testosterone levels to fall to castrate range, resulting in 
many unwanted temporary side effects, such as vasomotor 
instability causing hot flushes, fatigue, impaired libido, sex-
ual function and cognition, emotional distress, decreased 
bone density and metabolic syndrome. Androgen suppres-
sion therapy has also been linked to long-term effects, such 
as diabetes mellitus and cardiovascular disease.3,4 A rapid 
return of serum testosterone levels following completion of 
AST in this respect is desirable. 

Several series have reported rate of testosterone recovery 
after cessation of AST to be in the median range of 4 to 15 
months.5-12 Pickles and colleagues noted a median recov-
ery time for testosterone of 10 months for men receiving 
between 3 months to 3 years of LHRH-A.10 Interestingly, 
the median time to recovery of testosterone for men who 
received the 3-month preparation of LHRH-A was 16 months 
compared to only 8 months for those men who received the 
shorter 1-month preparation of LHRH-A. This study sug-
gested that men who receive shorter preparation of LHRH-A 
may achieve a quicker recovery of their testosterone levels 
and, along with it, a shorter duration of side effects from 
androgen suppression at the inconvenience of more frequent 
injections. 

To validate the findings from the retrospective study by 
Pickles and colleagues,10 a randomized controlled trial was 
undertaken to determine if different preparations of LHRH-A 
affected the rate of normalization of testosterone levels fol-
lowing cessation of AST. 

Materials and methods 

We obtained approval by the local institutional research eth-
ics board in May 2003. The primary objective of the study 
was to measure and compare the rate of return of serum total 
testosterone levels in men with a diagnosis of localized pros-
tate cancer, who were scheduled to receive 6 months total 
of AST in combination with prostate brachytherapy at the 
British Columbia (BC) Cancer Agency in British Columbia, 
Canada. Men were randomized to either 6 × 1-month 
preparations of LHRH-A (using leuprolide acetate) or 2 × 
3-month preparations of LHRH-A. Secondary objectives 
included measurement of prostate-specific antigen (PSA), 
sexual function and urinary function bother.

Patient eligibility 

Men with biopsy-proven favourable risk or intermediate risk 
localized prostate adenocarcinoma who elected to undergo 
prostate brachytherapy were eligible. Favorable risk was 
defined as satisfying all of the following: clinical T-stage 
<T2c (using the 1997 American Joint Committee on Cancer 
TNM staging system), and Gleason score <6 and presenting 

PSA <10 ng/mL. Intermediate risk was defined as: T-stage 
<T2c, (Gleason score <7 and PSA 10-15 ng/mL) or (Gleason 
score 7 and PSA <10 ng/mL). Using the BC Cancer Agency 
Prostate Brachytherapy guidelines during that era, in men 
with favourable risk disease, only those with large prostate 
gland volume over 50 cc (as measured by transrectal ultra-
sound who required AST for prostate gland cytoreduction 
prior to prostate brachytherapy) were eligible for this study. 
All men with intermediate-risk disease undergoing prostate 
brachytherapy required AST according to the existing guide-
lines. Patients also had to satisfy the BC Cancer Agency 
guidelines for prostate brachytherapy, including all of the 
following: a life expectancy of at least 5 years, no history of 
other active malignancies within the last 5 years other than 
non-melanoma cutaneous carcinomas, no history of trans-
urethral resection of prostate, no active bleeding disorders 
and suitable for general, spinal or local anaesthesia. 

Treatment 

Androgen suppression therapy in all patients began about 3 
months before brachytherapy. The control arm received the 
2 × 3-month preparation of LHRH-A (L-LHRH-A) using leup-
rolide acetate, given intramuscularly. The experimental arm 
received 6 × 1-month duration of LHRH-A (S-LHRH-A). All 
patients also received flutamide, 250 mg, 3 times daily for 
4 weeks total; this was administered with the first injection 
of leuprolide. After informed written consent, study patients 
were randomized to either L-LHRH-A or S-LHRH-A. 

Prostate brachytherapy used the technique of pre-planned, 
real-time, transrectal ultrasound guidance, with transperineal 
insertion of preloaded needles containing I-125 radioiso-
topes. Minimum peripheral dose was prescribed at 144 Gy 
to a planned target volume encompassing the prostate gland 
with a peri-prostatic margin between 0 to 5 mm and with 
planned urethral sparing. The technique has been previously 
described.13,14

Assessment 

Study patients had serum levels for PSA and total testoster-
one drawn prior to commencement of AST and then every 
2 months for 2 years after start of AST. Patients were also 
given questionnaires regarding sexual function (using the 
International Index of Erectile Function15) and urinary func-
tion bother (using the International Prostate Symptom Score) 
to complete at the same time intervals as their blood tests; 
these scores are not reported here. 



CUAJ • June 2011 • Volume 5, Issue 3 175

evaluating testosterone recovery

Statistical considerations 

The primary endpoint was time to recovery of testosterone; 
this was measured as starting 6 months after the first LHRH-A 
injection was given (i.e., at the completion of the planned 
duration of AST). A minimum of 35 patients per treatment 
arm (70 in total) were required to have an 80% power of 
detecting a true difference in primary outcome with α of 
0.05. This was based on the observation from Pickles and 
colleagues that the median time to recovery of testosterone 
in men receiving S-LHRH-A was 8 months and half the time 
compared to men receiving L-LHRH-A who had a median 
testosterone recovery of 16 months.10 A target sample size of 
100 was chosen to account for patients found to be ineligible 
for study after registration, lost to follow-up or unable to 
complete prescribed treatment. We anticipated an accrual 
period of 12 months based on the prior years’ brachytherapy 
program numbers. 

Pearson’s chi-square test of homogeneity and Mann-
Whitney test were used to compare the distributions of 
factors between treatment groups (Table 1). Kaplan-Meier 
survival curves and log-rank tests of homogeneity were used 
to evaluate the effect of candidate factors on outcomes. 
Associations between candidate factors and outcomes were 
modelled using Cox proportional hazards regression,16 with 
SPSS Version 17.0 (IBM Corporation, Somers, NY). A p value 
of <0.05 was considered statistically significant.

Results 

The study was closed without meeting its targeted sample 
size of 100 due to slow accrual. Accrual was slower than 
anticipated mainly due to a reduction in the usage of AST 
during the accrual period; the provincial guidelines changed 
regarding the size criteria of the prostate gland that would 
require AST for prostate gland size reduction prior to prostate 
brachytherapy. At the beginning of the study, about 60% of 
men received AST with prostate brachytherapy; this figure 
declined to about 20% near the closure of the study. A total 
of 55 patients were enrolled in the study over 2.5 years 
beginning in January 2004. Nine patients were excluded, 
leaving a total of 46 who were included in the analysis. 
Of these 9 excluded patients, 2 of them were excluded 
because they did not receive the intended hormone ther-
apy preparation and had limited follow-up information; 2 
were excluded because they did not receive brachytherapy; 
another 2 patients were excluded because they did not have 
baseline testosterone measurements recorded; the remaining 
3 patients were excluded due to insufficient follow-up data 
and blood measurements.

Patient and tumour characteristics were recorded (Table 
1). There were a higher proportion of men >65 years of 
age in the L-LHRH-A arm compared to the S-LHRH-A arm. 

However, using Chi-square testing for categorical variables 
and Mann-Whitney testing for continuous type variables, 
there were no statistically significant imbalances in factors 
between treatment arms.

Testosterone recovery and PSA response 

Not all study patients completed all 12 blood tests as stipu-
lated by the protocol due to poor adherence to blood testing 
schedule. Only 45% and 29% of men completed all of the 
required blood tests in the L-LHRH-A and S-LHRH-A arms, 
respectively. Eighty-two percent and 66% of patients com-
pleted at least 77% of required blood tests, respectively. A 
Pearson’s chi-square test of homogeneity was performed and 
failed to detect an imbalance in proportion of completed 
blood tests between treatment arms (p = 0.181).

Testosterone levels dropped to castrate levels in all 
patients following AST followed by full or partial recovery. 
We recorded the median testosterone levels at each time 
interval grouped by treatment arm (Fig. 1). The median time 

Table 1. Clinical characteristics of study patients

Variable L-LHRH-A S-LHRH-A Chi-square 
test p value

Value (range) 
No. patients 22 24

Median age, yr 69 
(57-80.9)

65 
(50-76.5)

0.107*

% patients ≥65 years old 68% (15/22) 50% (12/24) 0.171

Pre-treatment PSA (ng/mL) 6.4 
(0.9-9.4)

7.2 
(2.0-16.0)

0.450*

Median baseline 
testosterone (nmol/L)

13.6 
(8.8-23.0)

13.0 
(5.5-36.0)

0.800*

% sub-normal baseline 
testosterone 

0% (0/22) 4% (1/24) 0.522

Baseline IIEF 34 (6-75) 60 (6-71) 0.116*

Baseline IPSS 6 (2-11) 5 (0-21) 0.609*

% (number)
Gleason score

   ≤6 59% (13/22) 54% (13/24)
0.485

   7 41% (9/22) 46% (11/24)

T stage

   T1 46% (10/22) 50% (12/24)
0.495

   T2 54% (12/22) 50% (12/24)

Risk group

   Low 54% (12/22) 42% (10/24)
0.282

   Intermediate 46% (10/22) 58% (14/24)

Percent positive cores

   <50 68% (15/22) 62% (15/24)
0.463

   ≥50 32% (7/22) 38% (9/24)
L-LHRH-A = Long preparation (3 month) luteinizing hormone- releasing hormone agonist;  
S-LHRH-A = short preparation (1 month) luteinizing hormone-releasing hormone agonist; 
PSA = prostate-specific antigen; IIEF = International Index of Erectile Function;  
IPSS = International Prostate Symptom Score; *Mann-Whitney test for significant difference 
for continuous-type variables.
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to recovery of testosterone levels to baseline (i.e., pre-treat-
ment) from end of AST was 8 months and 4 months for the 
L-LHRH-A and S-LHRH-A arms respectively (log-rank test, 
p = 0.268) (Table 2). Thirty-two percent (7 of 22) and 21% 
(5 of 24) of men did not have recovery of their testosterone 
levels after AST to baseline values in the L-LHRH-A and 
S-LHRH-A arms, respectively. The last testosterone meas-
urement was taken 24 months after first LHRH-A injection 
was given. Additional testosterone measurements beyond 24 
months were not recorded. It cannot be ruled out that some 
patients’ testosterone levels may have recovered beyond 24 
months of testing. The median time to recovery of testoster-
one levels to lower limit of reference range calculated from 
end of AST was 4 months and 2 months for L-LHRH-A and 
S-LHRH-A arms, respectively (log-rank test, p = 0.087). Only 
1 patient from the L-LHRH-A arm did not have recovery of 
his testosterone levels to the lower limit of the reference 
range. The cumulative proportion of patients who recover 
their testosterone level after AST was plotted versus time and 
computed using the Kaplan-Meier method (Fig. 2). Although 
not statistically significant, there was a trend towards faster 
recovery time to lower limit of reference range of testoster-
one favouring the S-LHRH-A arm. The median time to PSA 
nadir was 6 months for both treatment arms (calculated from 
the start of AST). 

The primary endpoints from the end of AST to recovery 
of testosterone to baseline and to lower limit were modelled 
using Cox proportional hazards model. Five variables were 

used in the model including treatment arm, categorical age 
(<65 years, ≥65 years of age), Gleason score (<7 vs. 7), 
risk category (low vs. intermediate) and percent positive 
cores (<50% vs. >50%). The hazard ratios (with 95% confi-
dence intervals) for S-LHRH-A versus L-LHRH-A were 1.175 
(0.590, 2.339) and 1.531 (0.789, 2.971) for time to baseline 
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Fig. 1. Median testosterone levels grouped by treatment arm (Time @ -6 months 
= baseline testosterone level and first luteinizing hormone-releasing hormone  
agonist (LHRH-A) injection; time @ 0 months = end of LHRH-A treatment).

Fig. 2. Kaplan Meier curves of proportion of patients with testosterone recovery 
to (a) baseline levels, (b) lower limit of reference range. (p-value calculated 
by log-rank testing). (Time @ -6 months = baseline testosterone level and first 
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testosterone and lower limit of testosterone, respectively. 
None of the hazard ratios for either outcome were statistic-
ally significant. It is worth noting that for this study, a hazard 
ratio of >1 was indicative of shorter times to recovery versus 
the reference group.

Discussion 

Several series have described the rate of recovery of testos-
terone levels following AST.5-11 Factors that may influence 
the rate of recovery include age5,6,8,10 and race,5 duration of 
LHRH-A therapy,9,11,17 baseline testosterone levels,5,8,10 type 
of AST agents used10 and the type of LHRH-A preparation 
used.10 To minimize the duration of side effects and long-
term risks of androgen suppression, an appealing strategy is 
to use preparations of LHRH-A that could potentially has-
ten the recovery of testosterone levels after completion of 
AST. Another strategy is to use non-steroidal anti-androgens 
alone.18 We are intrigued with the type of LHRH-A prepara-
tion used and its effect on rate of testosterone recovery. In a 
retrospective analysis by Pickles and colleagues,10 49 men 
who were treated with curative intent with external radiation 
therapy received treatment with the 1-month preparation 
of LHRH-A for a median duration of 9 months (range: 3-26 
months). Another 68 men who received radiation therapy 
were given the 3-month preparation of LHRH-A for a median 
duration 11 months (range: 3-35 months). Additionally, 150 
men received cyproterone acetate/stilbestrol (CPA/DES) for 
a median duration of 7 months (range: 3-34 months). Total 
testosterone measurements were obtained 6 weeks after 
completion of radiation, then every 6 months for 3 years and 
yearly thereafter. Interestingly, the median time to recovery 
of testosterone levels to the lower limit reference range cal-
culated from the end of AST was 7, 8 and 16 months for the 
groups receiving CPA/DES, 1 month preparation of LHRH-A 
and 3 month preparation of LHRH-A, respectively. On mul-
tivariable analysis, factors associated with a delay in testos-
terone recovery were advanced age, low baseline testoster-
one level and use of the 3-month preparation of LHRH-A. 
However, there were some imbalances in the distribution of 
factors between the 2 groups of patients receiving different 
LHRH-A preparations that may have influenced the results. 
For example, men who received the 3-month preparation 
of LHRH-A were more likely to be elderly and receive a 

longer duration of AST. Thus, the observation that men who 
received longer preparation of LHRH-A had a slower recov-
ery of testosterone was only hypothesis-generating from this 
retrospective series; our intent with this present randomized 
study was to validate these findings.

In this study, the median time to recovery of testoster-
one to baseline value was twice as long for the L-LHRH-A 
arm (8 months) compared to the S-LHRH-A arm (4 months). 
However, this result was not statistically significant. The 
median time to recovery of testosterone to lower limit of 
reference range was again twice as long for the L-LHRH-A 
arm (4 months) compared to the S-LHRH-A arm (2 months). 
This was not statistically significant, but a trend was noted 
favouring faster recovery using S-LHRH-A (p = 0.087). A Cox 
multivariable analysis failed to identify the treatment arm as 
a significant predictor of time to recovery of testosterone. 

There are several possible explanations why we did not 
observe a statistically significant difference in rate of testos-
terone recovery, despite a trend observed favouring faster 
recovery in the patients receiving S-LHRH-A. The study did 
not reach the planned sample size of 100 and may not 
have had enough power to detect a statistically significant 
difference in outcome. Additionally, measurements of tes-
tosterone were incomplete in many patients. For example, 
only 29% and 45% of patients in the short-acting and long-
acting preparations, respectively, had full testosterone lev-
els available. This raises concern that the data collected 
may not necessarily be representative of the entire cohort 
of men, given that in both arms only a minority of patients 
actually completed the all the blood testing. Note that the 
Pearson’s chi-square test of homogeneity did not reveal any 
imbalance in the percent of completed blood tests between 
treatment arms, which could have biased results. Perhaps 
a statistically significant difference in testosterone recovery 
rates could have been detected, with a larger sample size 
and a more complete set of blood results. However, one 
may argue whether the observed difference of 2 months to 
the lower limit of reference range between treatment arms 
is clinically significant and worth the additional injections 
required to give the 1-month preparations. Our testosterone 
recovery results share some similarities to that of Pickles and 
colleagues.10 The difference in testosterone recovery to the 
lower limit of reference range between treatment arms was 
by a factor of 2. However, there is considerable difference 

Table 2. Testosterone recovery according to treatment arm

Variable L-LHRH-A S-LHRH-A p value
% Achieving baseline testosterone level 64% (14/22) 79% (19/24) 0.200*

% Achieving lower limit of reference range of testosterone level 96% (21/22) 100% (24/24) 0.478*

Median time to recovery to baseline testosterone level (months)† 8 (0-18) 4 (2-18) 0.268‡

Median time to recovery to lower limit of reference range of testosterone levels (months) 4 (0-18) 2 (2-8) 0.087‡

L-LHRH-A = Long preparation (3 month) luteinizing hormone releasing hormone agonist; S-LHRH-A = Short preparation (1 month) luteinizing hormone releasing hormone agonist; †Calculated 
from end of androgen suppression therapy; *Chi-square statistic; ‡Log Rank (Mantel-Cox).
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in the absolute time to recovery between the 2 studies. For 
example, in the Pickles’ retrospective study, the median time 
to testosterone recovery to the lower limit reference range 
was 16 and 8 months for the L-LHRH-A and S-LHRH-A 
groups, respectively. In our study, the corresponding times 
were 4 and 2 months, respectively. We noted, however, that 
the testosterone measurements in Pickles study were done 
6 weeks post-radiotherapy and then every 6 months, which 
is considerably less frequent than every 2 months, as in this 
current study. The longer duration between testosterone test-
ing in the Pickles study may have resulted in prolongation 
of the recovery rates. This further makes comparisons of our 
results to Pickles difficult to make. Additionally, it is difficult 
to compare our recovery rates to those reported by other 
investigators given the heterogeneity in age distribution of 
patients, dosing, duration and the type of hormonal agents 
used between studies and the different definitions used for 
testosterone recovery. Our results are more congruent with 
those of Gulley and colleagues who reported a median 
recovery time to the lower limit of reference range of 4 
months, in keeping with our results in the L-LHRH-A arm.8

In that study, men also received 6 months of the 3-month 
preparation of LHRH-A, along with thalidomide or placebo 
thereafter. Furthermore, in a study by Oefelein and col-
leagues, a small series of patients received a single 3-month 
preparation of LHRH-A ± flutamide prior to prostatectomy 
or external beam radiotherapy.12 The median time to testos-

terone recovery was 4 months after cessation of LHRH-A 
therapy. The discrepancy between the longer median time to 
recovery to the lower limit of the reference range in Pickles’ 
study and the shorter recovery times noted in the other stud-
ies, including ours, may be explained by the use of external 
beam radiotherapy to the prostate in Pickles’ study. External 
beam radiotherapy delivers a higher cumulative dose of radi-
ation to the testes compared to I-125 implants used in this 
study, which can further suppress Leydig cell function and 
delay testosterone recovery.19-23 For example, another study 
by Pickles and colleagues showed that testosterone levels 
can fall to about 83% of the baseline value 6 months after 
external beam radiotherapy to the prostate.22 Other limita-
tions of this study include the lack of free or bio-available 
testosterone measurements, which are the bioactive forms of 
circulating testosterone that may directly influence the side 
effects of AST than total testosterone levels. Additionally, we 
did not record the time of the day at which the testosterone 
measurements were performed; it is known that testosterone 
levels should be drawn in the morning as levels tend to 
decrease later in the day. 

We observed between one-fifth to one-third of patients 
did not have recovery of testosterone levels to baseline at 
the last follow-up of 18 months following completion of AST 
(Table 2). It is likely, however, that with longer follow-up, a 
higher proportion of men would have recovered their testos-
terone levels. In the study by D’Amico and colleagues, 9% of 
men failed to experience a return of testosterone to baseline 
after long-term median follow-up of 7.5 years.6 However, 
only 1 patient in our entire cohort failed to recover their 
testosterone levels to the lower limit of the reference range. 
Others have reported full recovery of testosterone levels after 
AST.7,24,25 Recovery of testosterone levels to the lower limit 
of the normal range is likely more clinically relevant than 
recovery to the baseline value. Thus, we conclude that the 
risk of permanent or prolonged androgen suppression with 
the use of 6 months of LHRH-A is negligible and acceptable. 

Several investigators have reported a shorter time to 
recovery of testosterone levels in men under the age of 60 
to 67 years.5,6,8,10 Acknowledging the same sample sizes, we 
also reported a faster testosterone recovery time (to baseline) 
in men under the age of 65 years, however, only in the 
group that received S-LHRH-A (Fig. 3). The median time 
to recovery of testosterone levels to baseline was 4 months 
versus 16 months for the <65 years and ≥65 years of age 
groups, respectively (log-rank test, p = 0.038). Although the 
Cox model hazard ratios for age ≥65 years versus age <65 
years showed that the older age group had longer times to 
testosterone recovery than the younger group, this was not 
statistically significant.
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Fig. 3. Kaplan Meier curves of proportion of patients in the short-acting 
luteinizing hormone-releasing hormone agonist (LHRH-A) treatment arm with 
testosterone recovery to baseline level in men < 65 years or (n=12) or > 65 years 
of age (n=12). (Time @ -6 months = baseline testosterone level and first LHRH-A 
injection; time @ 0 months = end of LHRH-A treatment).
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evaluating testosterone recovery

Conclusion

We conclude that the current study did not have sufficient 
power to validate the hypothesis that using S-LHRH-A 
preparations will hasten recovery of testosterone, There was 
a trend, however, towards more rapid testosterone recovery, 
possibly in younger men. The median time to recovery of 
testosterone after cessation of AST is about 2 to 8 months 
after 6 months of AST use, depending on how recovery is 
defined. These results are particularly applicable to men 
who receive radical prostatectomy or brachytherapy, as 
these men tend to be healthier and younger with preserved 
baseline testosterone levels and negligible radiation scatter 
to the testes compared to men who receive external beam 
radiotherapy.
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