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Abstract

Objective: To evaluate the therapeutic efficacy of a steroid
switch from prednisone to dexamethasone in Asians with
metastatic castration-resistant prostate cancer (nCRPC) that
progressed after docetaxel chemotherapy. Methods: This
study included postdocetaxel patients with mCRPC treated
with abiraterone acetate combined with prednisone (AA + P)
who had experienced prostate-specific antigen (PSA) pro-
gression. All patients underwent a steroid switch from pred-
nisone (10 mg/day) to dexamethasone (1 mg/day). The PSA
level and clinical symptoms were recorded. Moreover, fol-
low-up was conducted until patients were either lost to fol-
low-up or death. Results: This study included 11 patients
from a single center in Taiwan. The median follow-up time
starting from AA + P treatment was 19.47 months. Seven pa-
tients (63.64%) had >30% PSA decline, and 6 patients
(54.55%) had >50% PSA decline. The median percentage of
PSA decline was 83.6%. The median time until PSA progres-

sion after the steroid switch was 11.38 months. No adverse
events greater than grade 3 were noted. Conclusions: Ste-
roid switching is a feasible and effective therapy in docetaxel-

treated Asian patients with mCRPC. ©2020 5. Karger AG, Basel

Introduction

The first-line therapy for metastatic prostate cancer is
androgen deprivation therapy (ADT) [1] with beneficial
clinical responses observed in most patients. However,
most of these patients progress to metastatic castration-
resistant prostate cancer (mCRPC) within 2-3 years [2].
Nevertheless, abiraterone acetate (AA) can cause further
androgen deprivation through inhibition of both
17a-hydroxylase (hydroxylase) and 17,20-lyase (lyase)
reactions catalyzed by CYP17A1 [3]. However, AA should
be used with prednisone (AA + P) to reduce the side ef-
fects of mineralocorticoid overproduction [3, 4]. A phase
IIT study data (COU-AA-301) revealed that AA + P com-
bined with ADT significantly prolonged overall survival
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time compared with ADT monotherapy in patients with
docetaxel-treated mCRPC [5]. Furthermore, a survival
benefit was observed in docetaxel-naive mCRPC patients
in the COU-AA-302 clinical trial [6]. AA + P is one of the
standard treatments for mCRPC [1]. However, AA + P
needs to be discontinued owing to cancer resistance or
intolerable adverse effects. Moreover, limited choices are
available that can be used in these vulnerable patients
with metastatic cancer [1]. Therefore, a simple and ac-
ceptable subsequent treatment should be developed.
Compared with prednisone, dexamethasone provided
better clinical and prostate-specific antigen (PSA) re-
sponses in patients with mCRPC [7]. Effects of “steroid
switch” - changing from prednisone to dexametha-
sone — in patients treated with AA have been published
[8]. Real-world data revealed that after switching to dexa-
methasone, 20-48.15% of patients had a >50% decrease
in PSA, with time to PSA progression of 2.9-10.35
months, as well as limited side effects [9-11]. In addition,
a phase II pilot study (SWITCH trial) demonstrated the
feasibility of a steroid switch in patients with mCRPC
who progressed while on AA + P treatment [11]. The pos-
sible mechanism could be related to medication potency
and glucocorticoid receptor affinity [12]. However, the
previous “steroid switch” studies had a limited study pop-
ulation and lacked clinical data from Asian countries. No-
tably, the incidence and mortality rate in Asian countries
differed from those in Western countries [13]. Environ-
mental factors play a significant role, and varying genetic
backgrounds may be crucial too. Herein, we report a real-
world experience of AA treatment plus a steroid switch
through long-term follow-up in Taiwanese patients.

Material and Methods

Data Sources

This retrospective study was in patients with mCRPC treated
with AA + P (AA 1,000 mg once daily plus prednisone 5 mg twice
a day) from December 2014 to April 2016 at Changhua Christian
Hospital. All patients were treated by the same doctor (Dr. H.J.
Shih). This study was approved by the Institutional Review Board
of Changhua Christian Hospital (Protocol No. 170218). The study
was performed as per the Declaration of Helsinki.

Patients

In Taiwan, the National Health Insurance benefits package has
included postdocetaxel patients with mCRPC since December 2014
and patients with predocetaxel mCRPC since September 2017. This
study included postdocetaxel patients with mCRPC who received
AA + P and had PSA progression. For patients on AA + P treat-
ment, PSA evaluation was performed every month, and a bone scan
was performed if symptomatic progression was detected or every 6
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months in our clinical practice. PSA progression was defined ac-
cording to the COU-AA-301 clinical trial [5]. In brief, PSA progres-
sion was defined as a 25% rise above the baseline for patients with-
out a PSA decrease, a 25% increase above the nadir for patients with
<50% PSA decrease, and a 50% rise above the nadir for patients with
>50% PSA decrease. All PSA levels increased to at least 5 ng/mL
above the baseline or nadir, and a second rise was confirmed at least
1 week later. The switch from prednisone to dexamethasone 0.5 mg
twice a day was performed if PSA progression was noted. The max-
imal values of PSA declines were recorded. The definition of PSA
decline was confirmed based on the presence of a persistent PSA
value at least 3 weeks later. The PSA response was defined as a >30%
decline in the PSA value after the steroid switch. Durable response
was defined as a continuous PSA response lasting >6 months, and
durable response rate was recorded as per the previous report [14].
PSA progression after the steroid switch was defined as per the
Prostate Cancer Working Group 2 (PCWG2) criteria; it was de-
fined as a >25% increase above the nadir and an absolute PSA in-
crease of 2 ng/mL or more from the nadir [15], and it was con-
firmed based on the presence of a second PSA value >2 weeks later.
Time to PSA progression was defined as the duration from the date
of the steroid switch to the date of PSA progression as per the
PCWG2 criteria [15]. Patients who received the steroid switch were
allowed to continue on AA and dexamethasone (AA + D) treat-
ment if they had PSA progression. Adverse effects, reported in the
medical record, before and after the steroid switch were recorded.
The treatment was stopped in case of clinical progression.

Statistical Analyses

SPSS (v 21.0, SPSS Inc., IBM Corporation, Somers, NY, USA)
was used for data analyses. The differences in the median PSA lev-
el at the time of the steroid switch, the time to PSA progression on
AA + P, previous hormone-sensitive duration, and the percentage
of PSA change while on AA + P treatment between the steroid
switch responders and nonresponders were examined using the in-
dependent ¢ test. A p value of <0.05 indicated statistical significance.

Results

Patient Characteristics

Overall, 11 patients with mCRPC received a steroid
switch from prednisone 5 mg twice a day to dexametha-
sone 0.5 mg twice a day. All patients had received docetax-
el plus prednisone (5 mg twice a day) treatment before
AA + P treatment. Notably, prednisone was not used after
completing docetaxel treatment. All patients had bone
metastasis and were asymptomatic or had minimal symp-
toms. No visceral metastasis was noted. The median age
at the steroid switch was 76 years. The median (range)
Eastern Cooperative Oncology Group performance sta-
tus (ECOG-PS) score at the time of AA + P treatment was
1 (1-2). All patients were followed up until loss to follow-
up or death. The median (range) follow-up time from AA
+ P treatment until death or loss to follow-up was 19.47
months (10.03-50.17 months).
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Fig. 1. Waterfall graph of PSA declines after steroid switch at 3
months.
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Fig. 2. Waterfall graph of maximum PSA declines after steroid
switch.
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Fig. 3. Swim lanes represented the 7 patients with PSA response to steroid switch. AA + P, abiraterone plus pred-
nisone; AA + D, abiraterone plus dexamethasone; PD, progression.

Treatment Response

After starting AA + P treatment, PSA decline was ob-
served in 10 patients, including 9 patients (81.82%) with
a>30% PSA decline and 7 patients (63.64%) with a >50%
PSA decline. The median (range) time to PSA progres-
sion on AA + P was 6 months (2.1-18.67 months). Only
1 patient had no PSA decline.

All 11 patients received the steroid switch from pred-
nisone to dexamethasone when PSA progression oc-
curred. The median (range) PSA at the time of the steroid
switch was 61.17 ng/mL (5.7-2,031.32 ng/mL). Seven pa-
tients had a PSA response, with the median (range) per-
centage of PSA decline of 83.6% (37-97.4%). Overall, 7 of
11 patients (63.64%) had a PSA response (PSA decline of
>30%). Moreover, a PSA decline of >50% was observed in
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6 patients (54.55%). Six of 7 patients with PSA response
achieved durable response for >6 months, and the durable
response rate was 85.71%. One patient with no PSA re-
sponse on AA + P treatment had a PSA decline of 97.4%
after the steroid switch to dexamethasone. The PSA de-
clines at 3 months and maximum PSA declines are pre-
sented in Figures 1 and 2, respectively. Regarding the PSA
response to the steroid switch, the median (range) nadir
PSA after the steroid switch was 8.48 ng/mL (0.24-785.58
ng/mL), and the median (range) time to nadir PSA was 3.7
months (2.73-11.63 months). The median (range) time to
PSA progression after the steroid switch was 11.38 months
(6.6-22.83 months). One patient was still receiving AA +
D therapy at the time of analysis without clinical progres-
sion. Six patients died from prostate cancer, 1 patient died
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Table 1. Prognostic factors related to response to the steroid switch

Responders Nonresponders p value?
Patients, n 7 4
PSA level at the time of switch, median (range) 184.48 (5.7-2,031.32)  37.89(8.35-200.47) 0.181
The time to PSA progression on AA + P, months, median (range) 5.37 (2.1-18.67) 6.23 (4.67-11.47) 0.811
Previous hormone-sensitive duration, months, median (range) 25.47 (4.77-49) 19.35(13.3-100.73)  0.58
PSA decline percentage after AA + P, median (range) 44.25 (14.5-99.8) 91.75 (75.8-92.6) 0.069

PSA, prostate-specific antigen; AA + P, abiraterone acetate combined with prednisone. * Tested by the independent t test.

from heart disease, and 3 patients were lost to follow-up.
All patients received the best supportive care after clinical
progression. The clinical courses of 7 patients with re-
sponse to steroid switch are listed in Figure 3.

A previous study found the PSA level at the time of
the steroid switch, the time to PSA progression on AA
+ P, and previous hormone-sensitive duration to be the
prognostic factors for progression-free survival in pa-
tients on AA + D treatment [10]. Our study analyzed
the prognostic factors related to the response to the ste-
roid switch (Table 1). The median (range) previous
hormone-sensitive duration in AA + D responders and
nonresponders was 25.47 (4.77-49) and 19.35 (13.3-
100.73) months, respectively (p = 0.58). The median
(range) PSA level at the time of steroid switch in AA +
D responders and nonresponders was 184.48 (5.7-
2,031.32) and 37.89 (8.35-200.47) ng/mL, respectively
(p = 0.181). The median (range) duration of AA + P
treatment in AA + D responders and nonresponders
was 5.37 (2.1-18.67) and 6.23 (4.67-11.47) months, re-
spectively (p = 0.811). No significant difference was ob-
served in these prognostic factors between AA + D re-
sponders and nonresponders. However, we noted that
all steroid switch nonresponders experienced an excel-
lent PSA response with AA + P treatment (all >50%),
and 4 of the 7 steroid switch responders experienced a
<50% PSA response with AA + P treatment. The me-
dian (range) PSA decline percentage after AA + P treat-
mentin AA + D responders and AA + D nonresponders
was 44.25% (14.5-99.8%) and 91.75% (75.8-92.6%), re-
spectively (p = 0.069).

Safety

All patients tolerated AA + P and AA + D treatment
without dose adjustment. Regarding possible abiraterone-
specific adverse events, only 1 patient experienced grade
2 hypertension after AA + P treatment, and it was well
controlled with antihypertensive medication. However,
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blood pressure was stable after the steroid switch, and an-
tihypertensive medication was discontinued. No electro-
lyte imbalance or leg edema was observed.

Discussion

Our study retrospectively evaluated the therapeutic ef-
fects of AA with a steroid switch in postdocetaxel Taiwan-
ese patients with mCRPC. Our study results demonstrat-
ed that 7 of 11 patients (63.64%) had a PSA response (PSA
decline of >30%), and 6 of 11 patients (54.55%) had a
>50% PSA decline after steroid switch from prednisone
to dexamethasone. Notably, in AA + D therapy respond-
ers, abiraterone treatment was prolonged to approxi-
mately 1 year (11.38 months) after biochemical failure
with AA + P therapy. Nonetheless, these elderly and frag-
ile patients still have limited treatment options. Neverthe-
less, the steroid switch provides hope for patients who
have failed AA + P treatment.

Steroids have been used as the secondary hormone
therapy for patients with mCRPC [7]. Clinical studies
demonstrated a better response rate and longer time to
PSA progression with dexamethasone than with predni-
sone [7, 16]. Moreover, the same trend was identified in
a randomized phase 2 trial [7]. According to previous
study findings, dexamethasone with AA is a better com-
bination. This concept is supported by the results of a
randomized phase 2 study (SWITCH study) [11]. The
combination of AA with dexamethasone (0.5 mg once
daily) was more active than that with prednisone (5 mg
twice daily) [11]. Because of the limited treatments avail-
able for patients treated with AA + P who had disease
progression, a steroid switch is considered a reasonable
subsequent treatment. In 2014, Lorente et al. [9] reported
the clinical result of a steroid switch in 4 chemonaive and
26 postchemotherapy patients with mCRPC. As per their
report, 20% of patients had a >50% PSA decline and 39%
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of patients had a >30% PSA decline [9]. In addition, the
mean time to PSA progression was 11.7 weeks [9]. Fur-
thermore, similar results were reported in a phase 2 pilot
study (SWITCH study) [11]. This study included 14 che-
monaive and 12 postchemotherapy patients, of which
34.6% of patients had a >50% PSA decline with the time
to PSA progression of 5.3 months [11]. Our study includ-
ed 11 consecutive postchemotherapy patients who were
treated with AA and received a steroid switch. A >50%
PSA decline was observed in 54.55% of patients, and time
to PSA progression was 11.38 months. As per our study
results, a steroid switch is an effective and tolerable treat-
ment for postchemotherapy patients with mCRPC who
had received AA + P treatment.

Notably, prognostic factors are needed to predict the
treatment outcomes after the steroid switch. Our study
determined that steroid switch nonresponders experi-
enced an excellent PSA response to AA + P treatment,
and most steroid switch responders had a poor PSA re-
sponse to AA + P treatment. However, studies with more
patients are needed to confirm our findings. Fenioux et
al. [10] demonstrated that previous long (>5 years) hor-
mone sensitivity duration, low PSA level (<50 ng/mL) at
the time of the switch, and short time (<6 months) to PSA
progression on AA + P treatment were the prognostic fac-
tors of excellent responses in patients treated with AA +
D. However, our study results revealed that previous hor-
mone sensitivity duration, PSA level at the time of the
switch, and time to PSA progression on AA + P were not
significantly different between steroid switch responders
and nonresponders. The inconsistency between the find-
ings of our study and previous study may be because of
the small sample size and varying basic characteristics of
patients included. Moreover, the study populations in-
cluded different ethnicities (Western vs. Asian) and dif-
ferent previous treatment (100 vs. 14.58% patients, re-
spectively, received prior docetaxel treatment in our
study and that of Fenioux et al. [10]).

Our study is the first clinical case series reporting the
treatment response to steroid switch in postdocetaxel
Asian patients with mCRPC. In 2018, a case report in Ja-
pan revealed an excellent PSA response to a steroid switch
(97.24% PSA decline from baseline) [12]. Furthermore,
the results from our study demonstrated better PSA re-
sponse rates (83.6% PSA decline from baseline), longer
treatment duration (11.38 months), and durable treat-
ment response (durable response rate 85.71%) after the
steroid switch compared with previous reports in West-
ern countries [8-11]. Nevertheless, genetic factors may
play a crucial role in treatment response differences be-
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tween Western and Asian countries. A meta-analysis of
genetic studies confirmed that the prostate cancer predis-
position loci differed between Western and Asian coun-
tries [17]. Notably, the racial differences of somatic al-
teration and single nucleotide polymorphisms in prostate
tumors between Western and Asian populations have
been reported [18]. Nonetheless, further studies are need-
ed to elucidate the definite mechanisms underlying the
differences between Western and Asian populations re-
garding treatment response to a steroid switch.

Oral glucocorticoids were used to prevent the second-
ary mineralocorticoid excess induced by AA [4]. How-
ever, long-term oral glucocorticoids may increase the risk
of adverse effects. Atarrd et al. [19] conducted a random-
ized, open-label phase 2 study to evaluate the safety of the
combination of oral glucocorticoid regimens (prednisone
5 mg, twice daily; prednisone 5 mg, once daily; predni-
sone 2.5 mg, twice daily; dexamethasone 0.5 mg, once
daily) with AA in predocetaxel patients with mCRPC in
European countries. Increase in serum insulin and de-
crease in bone mineral density were noted in patients
treated with dexamethasone and AA [18]. However, there
was no detectable reduction of patient-reported quality of
life in all treatment groups [18]. In our study, no gluco-
corticoid-related side effects were reported in postdo-
cetaxel patients with mCRPC. However, limited patients
were included in Atarrd et al. [19] and our studies. There-
fore, further studies are required to evaluate the possible
side effects induced by oral glucocorticoids.

Our retrospective clinical study revealed an excellent
PSA response and durable treatment duration with the
steroid switch after AA + P treatment failure in postdo-
cetaxel Taiwanese patients with mCRPC. Hence, this sim-
ple and feasible alternative treatment can be safely used in
these fragile patients. Nonetheless, our study had some
limitations. First, our study had a small sample size. Hence,
a large sample size involving patients from Asian coun-
tries is needed to obtain conclusive results. Second, the
dose of dexamethasone used in our study (1 mg) is differ-
ent than that used in most previous studies (0.5 mg).
Therefore, further studies are needed to evaluate the treat-
ment outcomes with varying doses of dexamethasone.

Conclusions

In postdocetaxel patients with mCRPC who received
AA + P treatment, a steroid switch from prednisone to
dexamethasone can prove to be an effective and durable
alternative treatment in the case of PSA progression.
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