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Effect of dutasteride on castration-resistant prostate cancer
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Abstract. It has previously been demonstrated that the intra-
tumoral generation of the potent androgen dihydrotestosterone
(DHT), contributes critically to the progression of prostate
cancer and its castration-resistant form, castration-resistant
prostate cancer (CRPC). Circulating testosterone is converted
into DHT by Sa-reductase (SRD5A). Dutasteride is a dual
inhibitor of type I and II SRD5A. The present study assessed
the effectiveness of dutasteride in the treatment of CRPC.
Between 2010 and 2013, CRPC was diagnosed in 41 patients
at the Tokyo Metropolitan Tama Medical Center. Following
diagnosis, the patients received 0.5 mg dutasteride daily. The
patients' median age was 77.3 years (range, 63-90). Bone metas-
tases were recognized in 12 patients. All the patients received
dexamethasone. Twenty-four (59%) patients had previously
undergone chemotherapy, while 11 (27%) received docetaxel,
and 24 (59%) estramustine. The prostatic-specific antigen (PSA)
level declined in 17 (41%) patients from the baseline value,
following dutasteride treatment. The median value for the PSA
decrease was 23% (range, 4.3-89.8%), and the median duration
of the response was 4 months (range, 1-10). The PSA response
rate (defined as >50% decline in PSA from the baseline value)
was recognized in 7 (17%) patients. The median duration of the
response was 3 months (range, 2-10). Dutasteride was effica-
cious against CRPC in certain patients and may be a promising
option in CRPC treatment. A prospective randomized trial is
necessary to verify the efficacy of dutasteride.

Introduction

In most prostate cancer cases, androgen ablation is effective
initially because the prostate cancer depends on androgens
for growth (1). However, some of the cancers eventually recur,
at which point they are termed ‘castration-resistant prostate
cancer (CRPC)’ and can no longer be treated by conventional
treatment (1). The mechanisms underlying this resistance were
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thought to be androgen receptor amplification, gain-of-function
mutation, and novel splice variant expression (2). However,
recent studies have shown that CRPC development still depends
on the intratumoral generation of the potent androgen, dihy-
drotestosterone (DHT) (3-5). Moreover, the androgen levels
in the prostate tissue of CRPC patients are comparable with
levels in healthy men (6-8), thus accounting for the continued
expression of androgen-dependent genes after androgen abla-
tion (9). These findings are consistent with the reportedly low
number of complete clinical responses observed in a trial of
neoadjuvant androgen deprivation therapy (10). However, the
effectiveness of some next-generation, androgen-modulating
drugs (enzalutamide and abiraterone acetate) has been
reported (11-13).

Circulating testosterone is converted into DHT by
Sa-reductase (SRD5A). Three Sa-reductase isoforms (SRD5SA
types I, II, and III) have been detected in the prostate (14). In
normal prostate tissue, DHT was produced mainly by SRD5A.
SRD5A type I is reportedly overexpressed in the primary and
metastatic sites of CRPC patients and bypasses testosterone,
using instead androstenedione as a substrate to produce
Sa-androstanedione, which is then converted to DHT (15).
SRD5A type 1 is therefore thought to play a critical role in the
progression of prostate cancer.

SRDS5A inhibitors can inhibit the conversion of testos-
terone to DHT. Finasteride can selectively inhibit SRD5A
type II to decrease the incidence of prostate cancer but lacks
clear activity against CRPC. Dutasteride is a dual inhibitor of
SRD5A types I and II and is reportedly effective in the treat-
ment of benign prostatic hyperplasia and preventing prostate
cancer (16,17). However, its efficacy against CRPC is still
unclear (18). In the present study, we assessed the efficacy of
dutasteride against CRPC.

Patients and methods

Patients. Between 2010 and 2013, 41 patients at the Tokyo
Metropolitan Tama Medical Center received the diagnosis of
CRPC, which progressed despite the administration of lutein-
izing hormone-releasing hormone agonists, androgen receptor
antagonist (flutamide or bicalutamide), or an orchiectomy.

The institutional review board of the Tokyo Metropolitan
Tama Medical Center approved the study protocol. Each
patient provided written informed consent.

Treatment. Dutasteride 0.5 mg/day was given as additional treat-
ment until the disease reached a progressive state. Luteinizing
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Table I. Characteristics of patients.

Variables Average range
Age, years 77.3
63-90
PSA at initiation of dutasteride, ng/ml 197.3
17-1,297

Variables

No. of patients (%)

Gleason score at diagnosis

4-6 1(2)
7 12 (30)
8-9 21 (51)
Unknown 7(7)
Prior treatment
Orchiectomy 12 (29)
LHRH agonist 29 (71)
Bicalutamide 41 (100)
Flutamide 41 (100)
Dexamethasone 41 (100)
Estramustine 24 (59)
Docetaxel 11 (27)

hormone-releasing hormone agonists and dexamethasone were
continued after dutasteride administration. A partial response
was defined as =2 PSA values obtained at least four weeks
apart exceeding 50% of the baseline value with no evidence
of disease progression on imaging. A progressive disease was
defined as a 25% increase in the serum PSA level over the last
pre-registration measurement confirmable at least four weeks
later. In patients showing a decrease in serum PSA levels during
dutasteride administration, a progressive disease was defined as
a confirmed increase of 25% to =5 ng/ml over the nadir (19).

Statistical analysis. The distribution of the recurrence-free
survival (RFS) rate was constructed using the Kaplan-Meier
method. Univariate and multivariable logistic regression were
performed to assess clinicopathologic characteristics associ-
ated with PSA response. Statistical analyses were performed
using the IMP® software package. P<0.05 was considered
statistically significant.

Results

Patient characteristics. The patient and disease characteris-
tics are shown in Table I. The median age of the patients was
77.3 years (range, 63-90). Bone metastases were recognized in
12 patients. All patients received dexamethasone. Of 24 (59%)
patients who had previously undergone chemotherapy,
11 (27%) patients had received docetaxel, and 24 (59%) had
received estramustine. The median follow-up period was
4.8 months with a range of 1.5-16.2 months.

The median progression-free survival was 3.7 months
(Fig. 1). No significant adverse events were encountered.
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Figure 1. Kaplan-Meier analysis of recurrence-free survival.
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Figure 2. PSA kinetics after addition of dutasteride to treatment. (A)
Kinetics of PSA in patients with progressive CRPC. (B) Patients with a
<50% decline in PSA values from the baseline. (C) Patients with a >50%
decline in PSA values from the baseline. PSA, prostatic-specific antigen;
CRPC, castration-resistant prostate cancer.

Figure 3. Maximal change in prostatic-specific antigen from the baseline.
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PSA kinetics and maximal change. Fig. 2 shows the PSA
kinetics during the administration of dutasteride. Fig. 3 shows
the maximum decrease in PSA from the baseline for each
patient. Seventeen (41%) patients showed a decline in their
PSA level from the baseline due to the administration of dutas-
teride. The median PSA decrease was 23% (range, 4.3-89.8%),
and the median duration of response was four months (range,
1-10). The PSA response rate (defined as >50% decline in PSA
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Table II. Univariable and multivariable logistic regression models to predict PSA response

Univariate Multivariate
Variables OR (95% CI) P-value OR (95% CI) P-value
Age 1.12 0.58
0.92-3.87
PSA at diagnosis 0.88 0.072
0.69-2.81
PSA at initiation 0.75 0.039 0.67 0.041
of dutasteride 0.29-0.85 0.13-0.79
Time to CRPC 2.12 0.71
0.81-3.01
T stage 0.84 0.21
T1-2 vs T3-4 0.62-2.12
N stage 0.72 0.042 1.92 0.31
NO vs N1 0.52-0.91 0.67-2.31
M stage 0.62
MO vs M1 0.23-091 0.028 0.94 0.11
0.31-1.91

PSA, prostate specific antigen; CRPC, castration resistant prostate cancer.

Table III. Response rate according to previous treatment.

Variables No. of patients (%)

PSA response rate

Without chemotherapy (17) 10 (59)
Any PSA decline from baseline

Estramustine (13) 4 (31)

Estramustine + Docetaxel (11) 3(27)
>50% PSA decline from baseline

Without chemotherapy (17) 5(29)

Estramustine (13) 2 (15)

Estramustine + Docetaxel (11) 0(0)

from baseline) was recognized in 7 (17%) patients. The median
duration of response was three months (range, 2-10). In three
cases, PSA initially increased during therapy but decreased
later to values below the baseline. A decrease in PSA was
recognized three months and six months after dutasteride
administration in one and six patients, respectively. No signifi-
cant adverse effect was recognized.

Univariate logistic regression analysis was used to detect
factors predicting PSA response (Table II). PSA at initiation of
dutastereide, N stage and M stage were statistically significant
predictors of PCa at biopsy (P<0.05). In multivariate models,
only PSA at initiation of dutastereide was an independent
predictor for PSA resposnse (Table II).

Table I1I shows the PSA response rates in prior treat-
ments. PSA decreased in three patients after treatment with
docetaxel (27%). However, with <50% decrease in PSA, the

response rate was lower than in patients who did not receive
docetaxel.

Discussion

Dutasteride is known to be effective in preventing prostate
cancer and treating low-risk prostate cancer. However, the
role of SRDS5A inhibitors in the progression of prostate cancer
to CRPC has not been well studied (18). The development of
CRPC is still dependent on DHT, and some next-generation
drugs targeting the androgen signaling pathway were report-
edly effective (11-13). We therefore assessed the effects of
dutasteride in patients with CRPC by assessing changes in
PSA levels.

The present study showed that 41% of patients with
progressive CRPC showed a decrease in their PSA level, with
17% showing a decrease greater than 50%. The median dura-
tion of the PSA response was four months.

The mainstay of treatment for CRPC patients is chemo-
therapy. However, in some cases chemotherapy cannot be
performed due to performance status, age, adverse effects, or
complications. For these patients the only recourse has thus far
only been palliative care. Our results show that there may be
another treatment option available.

Notably, 8 (47%) of 17 patients exhibiting any response
showed an initial increase followed by a decrease in their
serum PSA level. The reason for the initial increase in PSA
level is unclear. One possibility is that dutasteride required
several months to produce its effects, a possibility made more
likely by the fact that the drug requires about six months to
shrink benign prostate hyperplasia. Another possibility is that
dutasteride treatment caused a surge in PSA like that seen
in chemotherapy (20). These results suggest that dutasteride
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should be continued for at least three months, even when the
serum PSA level increases.

The present study has some limitations inherent in a retro-
spective analysis. The prospective evaluation of the objective
response on imaging, the symptomatic response, and toxicity,
was not performed. It is possible that the impact of dutasteride
on PSA endpoints may not translate into a worthwhile thera-
peutic effect on clinically meaningful endpoints. Prospective
clinical studies are required to test this possibility.

Of note, the PSA response was recognized in three CRPC
patients after chemotherapy using docetaxel. In two patients,
a PSA decrease from baseline continued for more than six
months. A study by Sartor did not include chemotherapy-resis-
tant CRPC patients (21). While such patients do have some
treatment options, controlling docetaxel-resistant CRPC
remains difficult. These findings suggested that dutasteride
may provide a promising option in the treatment of CRCP.

In summary, dutasteride was demonstrably effective in
some CRPC cases and may be a promising therapeutic option
for patients with CRPC. Prospective randomized trials are
necessary to confirm the efficacy of dutasteride.
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