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Abstract

Introduction: We studied the effect of dutasteride on the length of 
the off-treatment period in prostate cancer patients on intermittent 
androgen deprivation (IAD) therapy. 
Methods: We conducted a randomized, placebo-controlled Phase 
II trial in men with localized prostate cancer and a rising prostate-
specific antigen (PSA) level post-primary treatment. Patients were 
randomized to dutasteride (0.5 mg/day) or placebo. All patients 
received androgen deprivation therapy (ADT), which was stopped 
at month 9 if the PSA level was <1.0 ng/mL. ADT was resumed 
when PSA increased to ≥5.0 ng/mL. End points included time off 
treatment, PSA nadir after 9 months of ADT, serum testosterone and 
dihydrotestosterone levels, and time to castrate-resistant prostate 
cancer (rising PSA while testosterone levels remain <50 ng/mL). 
Results: There were 87 evaluable patients: 49 dutasteride, 38 
placebo. In total, 80 patients completed one treatment cycle: 45 
dutasteride, 35 placebo. The median time off treatment for patients 
reaching ≥5 ng/mL was 18.6 and 16.7 months for dutasteride and 
placebo, respectively (p = 0.7600). The median PSA nadir at 9 
months was 0.1 and 0.075 ng/mL, respectively (p = 0.4486). There 
were no cases of androgen-independent prostate cancer.  Our 
study limitations include its short duration with only one treatment 
cycle evaluated.
Conclusions: This small-scale Phase II randomized controlled trial 
showed no benefit to the addition of dutasteride to an IAD regimen. 

Introduction 

Androgen deprivation therapy (ADT), a mainstay of prostate 
cancer treatment,1 has a number of unwanted adverse effects, 
including erectile dysfunction, hot flushes, anemia, muscle 
atrophy, obesity, gynaecomastia, mood changes, depres-

sion and alterations in lipid metabolism.2 The development 
of castrate-resistant prostate growth is inevitable in most 
patients. Intermittent ADT was first introduced by Klotz and 
associates in 1986 to reduce the morbidity associated with 
ADT.3 Since then, about 20 phase II and 4 phase III trials 
have demonstrated the safety and benefit of intermittent ther-
apy (recently summarized in an overview by Abrahamsson4). 
Recently, a large-scale trial in non-metastatic disease (PR7) 
demonstrated conclusively the non-inferiority of intermittent 
therapy with respect to overall survival.5 A similar trial in 
metastatic disease (SWOG 8394) was inconclusive in terms 
of non-inferiority, but did not show inferiority.6 Intermittent 
androgen deprivation (IAD) is widely used, particularly for 
biochemical failure.7 All IAD studies utilize PSA recovery as 
a trigger for re-treatment, with a PSA threshold of between 
5 and 20.4 

5-alpha reductase converts testosterone to dihydrotesto-
sterone (DHT). Dutasteride inhibits 5AR types 1 and 2.8 Two 
studies have shown that 5-alpha reductase inhibitors (5ARIs) 
reduce the risk of prostate cancer.9,10 In men with benign 
prostatic hyperplasia (BPH), 5ARIs reduce serum prostate-
specific antigen (PSA) levels by 50% to 66%.11,12

In a phase 2 study with historic controls, 5ARIs prolonged 
the off-treatment interval in men on IAD.13 It is unknown 
whether this is due to inhibition of proliferation of prostate 
cancer cells or merely inhibition of PSA secretion. Recent 
evidence suggests that testosterone may induce differentia-
tion and cell cycle arrest in prostate cancer (in contrast to 
the mitogenic effect of DHT).14 Consequently, a 5ARI that 
raises testosterone and reduces levels of nuclear DHT could 
provide a useful adjunct to IAD.

The objective of the current study was to determine 
whether the length of the off-treatment period is prolonged 
by dutasteride in men on IAD. 

Effect of dutasteride in men receiving intermittent androgen 
ablation therapy: The AVIAS trial 
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Methods 

Study design and participants 

Men with localized prostate cancer with a rising PSA post-
primary treatment (radical prostatectomy or radiotherapy) 
and starting on IAD were enrolled in this multicentre, phase 
II randomized, double-blind placebo-controlled study. The 
study was conducted in 12 centres in Canada and the USA 
between 2007 and 2013. The inclusion and exclusion cri-
teria are shown in Table 1. Patients were randomized to 
dutasteride 0.5 mg daily or placebo, administered through-
out the course of the study. All patients received 9 months of 
ADT consisting of a lutenizing hormone-releasing hormone 
(LHRH) agonist given as three 3-month depots and bicaluta-
mide 50 mg once daily.

Serum PSA and testosterone levels were monitored at 
3-month intervals. At month 9, if the serum PSA was <1.0 ng/
mL, ADT was interrupted. Serum PSA and testosterone were 
then monitored monthly. When the serum PSA increased to 
≥5.0 ng/mL, ADT was resumed. At month 9, if the serum PSA 
was ≥1.0 ng/mL, the patient was taken off-study but contin-
ued to receive ADT. When the PSA increased on 3 succes-
sive determinations above the nadir while serum testoster-
one <50 ng/mL, patients were considered castrate resistant. 
One full treatment cycle was defined as 9 months of ADT 
plus time off treatment, defined as either PSA >5.0 ng/mL 
or an off-treatment interval >24 months.  

The study terminated when the last randomized patient 
reached a PSA of 5.0 ng/mL or had an off-treatment interval 
of 24 months. All patients provided written informed consent 
to participate in the study. The study was approved by insti-
tutional review boards from each participating institution.  

Study endpoints 

The primary study endpoint was time to PSA ≥5.0 ng/mL 
in the off-treatment interval, which was measured from the 
time of cessation of ADT. Secondary endpoints included: 
PSA nadir at the end of 9 months of ADT; serum testoster-
one and DHT levels achieved during IAD; and time to 
castrate-resistant prostate cancer. The PSA threshold which 
defined the end of the off-treatment interval was not indi-
vidualized according to the allocation cohort. Although 
the effect of dutasteride on PSA in men with BPH is well-
known, the effect on PSA in men with prostate cancer 
recovering from a cycle of ADT is unknown. To avoid bias, 
we therefore used the same PSA threshold (≥5.0 ng/mL) 
for both groups.  

Assessments 

Physical exam including digital rectal examination (DRE) 
and qualitative gynaecomastia evaluation; serum PSA and 
testosterone measurements were conducted at screening, 
at months 1, 3, 6 and 9 during ADT treatment. Serum DHT 
determinations were completed at screening and month 6. A 
bone scan was performed within 12 months of the screening 
visit.  During the off-treatment phase, PSA, testosterone, and 
DHT were measured monthly. 

Statistical analysis 

The null hypothesis of this study was that the addition of 
dutasteride would not lengthen the duration of the off-
treatment interval by more than 33%. We assumed that the 
median duration of the off-treatment interval in the placebo 
group was 9 months. An enrolment of approximately 44 sub-
jects per treatment group would provide 90% overall power 
to detect a 33% increase in duration of the off-treatment 
interval of the 0.5 mg dutasteride treatment group versus 
placebo with type I error of 0.05. The assumed withdrawal 
rate after 1 year was 15%; therefore, 50 patients per group 
were required.

To compare the homogeneity of dutasteride and placebo 
treatment arms, Wilcoxon rank-sum test and Fisher exact 
test were applied for continuous variables and categorical 
variables. A general linear mixed model was conducted on 
the following comparisons between treatment arms (fixed 
effect) with individual-specific random effect: (a) dura-
tion of off-treatment period; (b) PSA nadir after 9 months 
of ADT; and (c) time to castrate-resistant prostate cancer. 
The least squares mean (LSM) with standard error (SE) was 
also estimated in each treatment group from the model. 
To search for significant treatment effect on post-baseline 
serum PSA, testosterone and DHT levels over time, fixed 
effects included PSA at baseline, treatment, and time (in 
months). The interaction term between treatment and time 
was also tested for significance. Natural log-transformation 
was applied as appropriate for normalizing the distribu-
tion. All analyses were conducted using Statistical Analysis 
Software (SAS version 9.3 for Windows, SAS Institute, Cary, 
NC). PROC MIXED procedure in SAS was used for the mod-
elling. Bonferroni adjusted p value < 0.013 was considered 
statistically significant for controlling multiple testing.

Results 

A total of 96 patients were enrolled in the study. Of these, 
5 were not randomized, which brings us to an intention-to-
treat total population of 91 patients. 

Of these 91 patients, 1 patient did not complete the 
9-month visit, 1 patient had a PSA >1.0 ng/mL at month 
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9 and discontinued the study, and 2 patients discontinued 
prior to month 9 due to the withdrawal of consent in 1 and 
an adverse event in the other. The remaining 87 patients 
were categorized as the evaluable population (Fig. 1).

We noted the baseline characteristics of remaining 87 
patients (Table 1). Treatment groups were well-balanced. 
The homogeneity of dutasteride and placebo groups was 
consistent (p > 0.05) for all baseline demographics. We 
found that 23% of all patients had prior ADT (in all cases at 
least 12 months prior). We also found that 88% of patients 
had been treated with radiotherapy and 12% with radical 
prostatectomy. 

In total, 80 patients completed 1 treatment cycle (defined 
as a PSA ≥5 ng/mL off treatment, or an off-treatment interval 
of >24 months) (Table 2). The median time off treatment 
was shorter for dutasteride-treated patients (19.8 vs. 21.3 
months), but the difference was not significant (p = 0.42). 
The LSM (SE) was 23.0 months (2.1) in the dutasteride group 
and 25.7 months (2.4) in the placebo group, respectively. For 
the 57 patients who reached a PSA value ≥5 ng/mL during 
the off-treatment period, there was no significant difference 

in the duration off treatment (median interval in the dutas-
teride vs. placebo groups, 18.6 vs. 16.7 months; p = 0.76). 
The LSM (SE) was 20.7 months (1.8) in the dutasteride group 
and 19.8 months (2.3) in the placebo group, respectively.  

No statistical significance was reported for the difference 
in PSA nadir between groups (p = 0.45; LSM ± SE was 
0.095 ± 0.012 in dutasteride and 0.084 ± 0.014 in placebo). 
We also noted the mean serum PSA, testosterone, and DHT 
levels during the off-treatment period (Fig. 2). Significant 
increasing time trends were found for PSA post-baseline 
values (p < 0.0001) and for testosterone (p < 0.0001) after 
adjusting for significant baseline records (p = 0.007 and 
p < 0.0001 for PSA and testosterone at baseline, respec-
tively). Patients treated with dutasteride had a more rapid 
recovery of PSA and testosterone in the off-treatment interval 
compared to placebo (p < 0.0001). There were no signifi-
cant time trends for post-baseline DHT levels (p = 0.17), 
and no significant treatment effect (p = 0.21). Of the 80 
patients completing 1 treatment cycle, there were no cases 
of androgen-independent prostate cancer.

91 patients randomized
ITT population

4 patients 
discontinued

49 patients received 
dutasteride

4 did not
 complete a
 treatment 

cycle

35 patients completed 
one treatment cycle

3 did not 
complete 

a treatment 
cycle

23 patients reached a PSA
 level of 5 ng/ml during the 

off-treatment phase

45 patients completed 
one treatment cycle

38 patients 
received placebo

34 patients reached a PSA 
level of 5 ng/ml during the 

off-treatment phase 12 were off
 treatment 
>24 months
 with PSA <5

11 were off 
treatment 

>24 months 
with PSA <5

87 evaluable 
patients 

Fig. 1. Consort flow chart showing patient disposition.



Discussion 

There was no significant difference in the duration of the 
off-treatment interval between dutasteride and placebo. The 
median time off treatment of the dustasteride and the pla-
cebo groups was 19.8 and 21.3 months, respectively. In 
the 57 patients whose PSA reached >5.0 ng/mL prior to 24 
months off treatment, the off-treatment interval was 18.6 
and 16.7 months in the dutasteride and placebo groups, 
respectively. This was an 11% difference, and not statisti-
cally significant. In contrast, a retrospective analysis of 101 
patients on IAD reported by Scholz and colleagues showed 
that finasteride increased the time off treatment from 15 to 
31 months.13 This  study involved a different drug (finas-
teride), and different criteria for initiating and discontinuing 
treatment. Finasteride was administered in the off-treatment 
interval only, in contrast to this present study. The PSA 
threshold for re-treatment was reduced to 2.5 ng/mL in the 
finasteride group and 5.0 in the historic control group. In the 
current study, the time off treatment was defined as the time 
from stopping ADT until the PSA level increased to ≥5.0 ng/
mL; no distinction was made between patients treated with 
dutasteride or placebo.

The lack of improvement in off-treatment time in the cur-
rent study raises uncertainty regarding the benefit of 5ARIs 
in men with recovering testosterone and PSA after ADT. This 
uncertainty may be due to the “unmasking” of PSA secretion 
by 5ARI-resistant prostate cancer cells in the setting of IAD, 
in contrast to BPH. The PSA kinetics might be accelerated 
by the presence of 5ARI-resistant prostate cancer cells. It is 
also possible that 5ARIs exert a deleterious effect on prostate 

cancer in this situation, promoting more rapid recovery of 
PSA than expected. Controversy exists with respect to the 
induction of high-grade cancer by 5ARIs, since both the 
Prostate Cancer Prevention Trial (PCPT) and the Reduction 
by Dutasteride of Prostate Cancer Events (REDUCE) trial 
showed a small increase in Gleason ≥8 in the 5ARI arm.9,10

Although the FDA published a subsequent warning,15 inves-
tigators believe that the increase reflected ascertainment 
bias.16 Prostate cancer mortality from high-grade disease in 
the PCPT  was the same in both groups, suggesting that the 
increase was artifactual.17

The absence of a difference in the 9-month PSA nadir 
suggests that the benefit of 5ARI during the ADT induction 
period is minimal. Patients treated with dutasteride had a 
higher increase of PSA and testosterone during the off-treat-
ment interval. There was no difference in serum DHT levels.

Our study has its limitations. Only 1 treatment cycle was 
evaluated and the follow-up was short. Examining the effects 
of dutasteride over a longer time period would clarify the 
impact of 5ARIs on subsequent cycle length and time to 
castration resistance. The study was underpowered to show 
a modest difference in the off-treatment interval.  

Conclusion 

Dutasteride had a no significant effect on the duration of 
the off-treatment interval when added to an IAD regimen 
in men with localized prostate cancer treated with ADT. 

Acknowledgements: The study was sponsored by GSK. Editorial support provided by Medscimedia 
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Table 1. Baseline patient characteristics

Total  
(n = 87)

Dutasteride 
(n = 49)

Placebo  
(n = 38)

Age (years)
Median (interquartile) 71.0 72.6 69.4

Minimum, maximum 59, 88 59, 81 59, 88

Gleason score at baseline
≤6 37 (37%) 17 (37%) 14 (37%)

7 42 (50%) 22 (48%) 20 (53%)

8 9 (11%) 6 (13%) 3 (8%)

9 2 (2%) 1 (2%) 1 (3%)

PSA at baseline (ng/mL)
Median 5.1 5.6 5.1

Minimum, maximum 2.0, 75.1 2.3, 75.1 2.0, 24.9

ADT >12 months previously
No 63 (77%) 37 (80%) 26 (72%)

Yes 19 (23%) 9 (20%) 10 (28%)

Prostate radiotherapy
No 9 (12%) 7 (17%) 2 (6%)

Yes 65 (88%) 34 (83%) 31 (94%)
PSA: prostate-specific antigen; ADT: androgen deprivation therapy.

Table 2. Time off treatment for patient groups

Time of off-treatment period (months)

Total Dutasteride Placebo

Patients completing 1 treatment cycle* 
No. 80 45 35

Mean (SD) 25.3 (14.8) 24.2 (13.7) 26.6 (16.2)

Median (interquartile) 19.9 (14, 35) 19.8 (14, 34) 21.3 (14, 39)

Minimum, maximum 5, 64 6, 55 5, 64

Patients reaching PSA values ≥5 ng/mL during off-treatment period

No. 57 34 23

Mean (SD) 20.4 (10.7) 20.7 (10.5) 19.8 (11.3)

Median (interquartile) 18.3 (12, 27) 18.6 (13, 28) 16.7 (9, 27)

Minimum, maximum 5, 46 6, 46 5, 42

PSA nadir at month 9 (ng/mL)
No. 87 49 38

Mean (SD) 0.10 (0.10) 0.10 (0.11) 0.09 (0.09)

Median (interquartile)
0.10  

(0.03, 0.10)
0.10  

(0.03, 0.10)
0.07  

(0.03, 0.10)

Minimum, maximum 0, 0.51 0, 0.48 0.01, 0.51
*Either PSA ≥5 ng/mL or 24 months off treatment. 
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