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Abstract. Antiandrogen withdrawal syndrome (AWS) is
a well-established phenomenon in prostate cancer treated
with combined androgen blockade (CAB). AWS is generally
defined as subjective and/or objective improvement following
discontinuation of an antiandrogen. However, the duration of
the AWS response is usually limited. In addition, a complete
response is quite rare. We herein present the case of a patient
who achieved complete response from AWS, with the dura-
tion of this response lasting for >6 years. A 72-year-old man
with metastatic prostate cancer received CAB with a lutein-
izing hormone-releasing hormone analog and bicalutamide.
In addition, for local cancer control, external beam radiation
therapy (70 Gy) to the prostate was performed. Subsequently,
the serum prostate-specific antigen (PSA) level reached a
nadir (undetectable level). Four years later, the patient's serum
PSA level started to rise, and bicalutamide was discontinued
to confirm AWS at a serum PSA level of 0.34 ng/ml. The PSA
level immediately decreased again to an undetectable level
(0.00 ng/ml), where it has been remained for 6 years. Bone
scintigraphy and computed tomography scans have shown no
evidence of bone or other metastases since the introduction of
AWS. To the best of our knowledge, there have been no reports
of such a long duration of complete response from AWS.
Therefore, this phenomenon should always be considered,
even in patients with advanced disease.
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Introduction

Progressive prostate cancer that has been treated with
androgen-deprivation therapy using an antiandrogen, such as
bicalutamide, occasionally causes antiandrogen withdrawal
syndrome (AWS), which results in a response involving a
significant decline in prostate-specific antigen (PSA) levels.

AWS is generally defined as subjective and/or objective
improvement following discontinuation of an antiandrogen
in patients with elevated PSA levels who are treated with
combined androgen blockade (CAB) using steroidal or
non-steroidal antiandrogens (1).

The duration of AWS varies considerably (1) and only a
limited number of cases exhibiting a complete response, in
terms of PSA level decline, have been reported.

We herein report the case of a patient with metastatic
prostate cancer who received CAB, with the longest duration
of a complete response reported to date.

Case report

A 72-year-old man visited the Cancer Institute Hospital (Tokyo,
Japan) on June 9, 2004, complaining of right hip joint pain.
Laboratory examination revealed a PSA level of 588.8 ng/ml
and an elevated alkaline phosphatase level 539 IU/I (normal
range, 100-325 IU/1). Prostate biopsy revealed adenocarcinoma,
with a Gleason score of 4+3=7. Computed tomography (CT)
and bone scintigraphy scans revealed metastases to the right
pelvis and right femoral head (extent of disease I).

CAB consisting of a luteinizing hormone-releasing hormone
analog and bicalutamide 80 mg/day was immediately adminis-
tered. The serum PSA level promptly decreased to 0.16 ng/m
in 3 months and had reached a nadir of 0.02 ng/m by May 26,
2005. External beam radiation therapy (70 Gy) to the prostate
was then performed for local cancer control. The PSA level had
decreased to 0.00 ng/ml by January 31, 2006. In addition, no
bone metastases were detected on bone scintigraphy.

The PSA level gradually increased to 0.34 ng/m by
March 3, 2009; however, no new lesions of distant metastasis
were detected by CT or bone scintigraphy. Bicalutamide was
discontinued to confirm AWS. The PSA level again decreased
to 0.00 ng/ml by August 18, 2009. To date, this undetectable
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Figure 1. Change in serum PSA concentration in the patient treated with combined androgen blockade and after cessation of the non-steroidal antiandrogen
bicalutamide. EBRT, external beam radiation therapy; PSA, prostate-specific antigen.

PSA level has been maintained, and no recurrence has been
detected by bone scintigraphy or CT for the past 6 years since
the introduction of AWS. The clinical course and change in
serum PSA levels are shown in Fig. 1.

Written informed consent was obtained from the patient
regarding the publication of the details of this case.

Discussion

AWS is a well-established phenomenon in prostate cancer (1).
Kelly and Sher first reported AWS with the non-steroidal
antiandrogen flutamide (2); they reported a decrease of =50%
in the PSA level following discontinuation of flutamide in 10
of their 35 patients (29%) (3).

Small et al first reported AWS with bicalutamide in
1994 (4). The association between antiandrogen withdrawal
and a change in PSA level is a general phenomenon observed
for all antiandrogens. The differences in the binding affinity of
various antiandrogens are unrelated. The response rate previ-
ously reported by Suzuki er al was 15.5% for bicalutamide and
12.8% for flutamide, with no significant difference between the
two antiandrogens (5) and a reported mean response duration
of 5.8+3.8 months. Noguchi et al reported the case of a patient
who exhibited a complete PSA decline for >2 years after the
discontinuation of a steroidal antiandrogen (6). Compared to
these previously reported studies, the response duration of the
present case is the longest reported to date.

The duration of antiandrogen use prior to withdrawal
was identified as an AWS predictor by Sator et al (7), who
reported that only the duration of prior antiandrogen exposure
was a significant predictor of PSA response after withdrawal.
Additionally, a higher frequency of AWS was observed in
the group of patients who received antiandrogen for a longer
duration (>32 months prior to withdrawal). In the present case,
consistent with Sator's report, the patient received bicalutamide
for ~48 months prior to withdrawal.

The molecular mechanisms underlying AWS have not
been fully elucidated. Mutation of androgen receptors (ARs)
is the most supported hypothesis (8). In this hypothesis,
bicalutamide acts as an agonist for mutant ARs. In the present
case, a luteinizing hormone-releasing agonist was used for
>4 years, and external beam radiation (70 Gy/35 fx) was
performed prior to the discontinuation of bicalutamide. It is
suggested that, during this period, androgen-dependent and
hormone-sensitive tumor cells were eliminated, whereas a
moderate number of AR-mutated cells survived.

Takeshita et al reported a case in which AWS and
radiotherapy of the prostate contributed to the disappear-
ance of metastatic lymph nodes and a decline in PSA level
to below the detection limit for a long period (9). Culp et al
recently reported that local therapy for the prostate may confer
a survival advantage to selected patients with metastatic
disease (10). Therefore, in the present case, AWS combined
with local treatment to the prostate (radiation therapy) may
achieve good cancer control.

The median overall survival following antiandrogen
withdrawal was 22 months (7). Small et al reported that
there was no significant difference between the median
survival times of AWS responders and non-responders (11).
However, despite advanced disease, the patient in the present
case has survived for >10 years since the diagnosis. It is thus
considered that AWS has contributed to the prolongation of
the patient's life expectancy and has improved his quality of
life.

In conclusion, although the long response duration seen
in the present case is rare, the AWS phenomenon should be
considered, even in patients with advanced disease.
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