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ABSTRACT

Introduction: With the availability of an
increasing number of therapeutic options for
advanced prostate cancer (APC), optimal
sequencing and combination of therapies have
emerged to be the areas of challenges. In the
Indian context, there is a dearth of consensus
recommendations to guide clinicians regarding
optimal sequencing of therapy in APC man-
agement. A Delphi-based consensus regarding
optimal therapy sequencing in APC

management was developed by an expert panel
of medical oncologists from across India.
Methods: An expert scientific committee of 11
medical oncologists and an expert panel of 53
medical oncologists from India constituted the
panel for the Delphi consensus. In the first
phase, a questionnaire with 41 clinical state-
ments was developed in several critical contro-
versial areas in APC treatment. In the second
phase, 29 clinical statements were reworked and
sent to eight experts to obtain their opinions on
best practices. The consensus ratings were based
on a 9-point Likert scale. Based on the overall
response, statements with a mean score of C 7
with 1 outlier were considered as ‘‘consensus.’’
Results: Degarelix was the preferred androgen
deprivation therapy (ADT). While ADT plus
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docetaxel was the preferred option for meta-
static castrate-sensitive/naı̈ve prostate cancer
patients with high-volume disease, ADT with
abiraterone was the preferred choice for low-
volume disease. Docetaxel was the preferred
first-line treatment option in men who received
ADT alone in the castrate-sensitive/naı̈ve set-
ting. For patients progressing on or after doc-
etaxel for metastatic castrate-resistant prostate
cancer (without prior abiraterone or enzalu-
tamide), the experts reached a consensus on the
use of enzalutamide as the preferred second-line
treatment option. No consensus was reached for
the third-line treatment options.
Conclusion: This article is intended to serve as
a guide to help clinicians discuss with their
patients as part of the shared and multidisci-
plinary decision-making for improved APC
management in India.

Keywords: Advanced prostate cancer;
Androgen deprivation therapy; Castrate-
sensitive prostate cancer; Castrate-resistant
prostate cancer; Consensus; Delphi; India

Key Summary Points

Although several treatment options are
available for advanced prostate cancer
(APC), the next challenge in the effective
management of APC is determination of
the best combination and sequence of
available therapeutic regimens.

No guideline (National Comprehensive
Cancer Network [NCCN], American
Society of Clinical Oncology [ASCO], or
European Society for Medical Oncology
[ESMO]) has emphasized the clear
sequencing of molecules in APC
management.

In the Indian scenario, there is a lack of
any consensus recommendations to guide
clinicians regarding optimal sequencing
of systemic therapeutic agents in APC.

An expert panel of medical oncologists
from India developed Delphi-method
based consensus recommendations on
optimal therapy sequencing in APC
management.

This consensus document will offer expert
guidance to Indian oncologists on
decision-making regarding optimum
sequencing of therapy for APC in real-
world clinical practice.

INTRODUCTION

Prostate cancer is the second most common
cancer among men globally and the second
most common cause of cancer-related mortality
[1, 2]. In India, it is the third most common
cancer [3]. Notably, despite the low overall
incidence of prostate cancer in India, the asso-
ciated mortality is relatively high as compared
to those of other countries with higher inci-
dence rates [3]. Moreover, the incidence of new
prostate cancer cases in India is estimated to
increase from 34,500 in 2020 to 65,100 in 2040
[4]. These statistics are of concern, which indi-
cates the need for early diagnosis and optimized
management of the disease in the country.

Despite the 5-year survival rate of localized
prostate cancer being[99%, advanced prostate
cancer (APC) is mostly incurable [2]. The cate-
gories of APC are nonmetastatic, metastatic,
and castrate-resistant prostate cancer (CRPC)
[5]. About 10–20% of cases of APC progress to
CRPC within 5 years, among which C 84% are
diagnosed with metastatic CRPC (mCRPC).

Since the 1940s, androgen deprivation ther-
apy (ADT) has served as the cornerstone of APC
management. The ADT lowers circulating
androgen to castration levels, thereby slowing
disease progression [1, 2]. Unfortunately, cas-
trate-sensitive prostate cancer (CSPC) develops
resistance even at low testosterone levels and
progresses to CRPC, whereby ADT as a single
agent fails to prevent disease progression [1].
However, with an improved understanding of
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the in-depth mechanisms of the disease and the
availability of new treatment options, there has
been a paradigm shift in the management of
this cancer [2].

Currently, the agents used for the manage-
ment of metastatic CSPC (mCSPC) are doc-
etaxel, abiraterone acetate, apalutamide, and
enzalutamide (novel anti-androgen therapies).
For CRPC patients, the current standard therapy
includes ADT, chemotherapy (docetaxel as the
first line and cabazitaxel as the second line),
sipuleucel-T (immunotherapy), anti-androgen
therapy (abiraterone acetate and enzalutamide),
targeted therapy against specific mutations in
DNA damage repair genes (such as rucaparib
and olaparib, and poly (ADP-ribose) polymerase
[PARP] inhibitors), and radiopharmaceuticals,
such as radium-223, in case of bone metastases
[1]. Besides these agents, other radiopharma-
ceuticals and immunotherapies also serve as
effective therapeutic options for mCRPC treat-
ment [6]. Previously, mCSPC was managed with
ADT, mostly in combination with androgen
receptor (AR) antagonists like bicalutamide and
flutamide [7]. However, no benefit in overall
survival (OS) could be achieved with such
therapy, and CSPC inevitably progressed to
CRPC [7]. Based on recent clinical data, ADT
combined with upfront therapies, such as
enzalutamide, apalutamide, and abiraterone
acetate, has been approved by the US Food and
Drug Administration (FDA) for mCSPC, in
addition to CRPC [8]. Recent data suggest that
the use of dual androgen suppressor, i.e., addi-
tion of apalutamide to the established therapy
of abiraterone and prednisone in mCRPC
patients, further improves the radiographic
progression-free survival (PFS) [9].

Although immunotherapy has revolution-
ized the therapeutic landscape for multiple solid
cancers and hematological malignancies, the
scenario is not so promising for mCRPC
patients. The usage of sipuleucel-T, the only
FDA-approved cancer vaccine for mCRPC, is
relatively limited in routine clinical practice. In
this context, one of the key challenges is the
identification of specific molecular or histolog-
ical biomarkers for predicting response to
immunotherapy in different subgroups of
mCRPC patients. Nevertheless, it has been

suggested that a few subsets of prostate cancer
patients could benefit from immunotherapy
[10]. An emerging area of interest in prostate
cancer management is the interaction between
cancer and the microbiome, especially regard-
ing the impact of the microbiota on the
pathogenesis of prostate cancer development,
and response to therapy [11]. A detailed
understanding of the specifics of altered
microbiota associated with prostate cancer
could be the key to the development of per-
sonalized treatment for this genitourinary
malignancy [12]. Recent data suggest that
prostate cancer patients with TMPRSS:ERG gene
fusion (an early event in prostate cancer devel-
opment) and receiving anti-androgen therapy
are at a lower risk of SARS-CoV-2 infection or
severity [13].

One of the challenges in CRPC management
is the determination of the best combination
and sequence of regimens; hence, this will likely
be the next giant leap for the successful man-
agement of prostate cancer [5]. To address this
issue, consensus recommendations on the
sequencing of therapy are being developed in
different countries, such as Canada and Europe
[14, 15]. However, there are no consensus
guidelines on the sequencing of therapy for
APC management in India.

In this context, an attempt was made to
arrive at a consensus regarding the sequencing
of systemic therapies in the management of
APC in India using the Delphi method. This
article provides a series of stepwise recommen-
dations based on the existing clinical evidence
along with consensus statements to aid the
specialists with appropriate decision-making for
sequencing of therapy in the management of
APC in India.

METHODS

An expert scientific committee of 11 medical
oncologists and an expert panel of 53 medical
oncologists from India constituted the panel of
experts for the Delphi consensus. The panel
members were selected across the country based
on their expertise in the field of APC
management.
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A modified Delphi method was followed for
the consultation process among the 53 panel
members [16]. The study methodology involved
a two-step process. In the first phase, a scientific
committee with 11 medical oncologists plus a
coordinator identified several critical contro-
versial areas in APC treatment and developed a
questionnaire covering four topics (ADT for
castrate-naı̈ve prostate cancer, primary ADT for
M1 castrate-naı̈ve prostate cancer, secondary
hormone therapy for M0 CRPC, and secondary
hormone therapy for M1 CRPC) with a total of
41 clinical statements. These clinical statements
were sent to 53 medical oncologists to obtain
their opinions on best practices. In the second
phase, 29 clinical statements that were
reworked based on the response analysis of the
first phase were sent to eight experts from the
scientific committee to obtain their opinions on
best practices (Fig. 1).

The consensus ratings were based on a
9-point Likert scale: 1 = strongly disagree; 2 =
mostly disagree; 3 = disagree; 4 = slightly dis-
agree; 5 = neutral; 6 = slightly agree; 7 = agree; 8
= mostly agree; and 9 = strongly agree. Based on
the overall response, statements with a mean
score of C 7 with 1 outlier were considered as
‘‘consensus.’’ Statements with a mean score of

C 6.5 with B 2 outliers were considered as a
‘‘near-consensus,’’ while statements that did not
meet the above criteria for ‘‘consensus’’ or ‘‘near-
consensus’’ were listed as ‘‘no consensus.’’.

As this was a Delphi-based consensus docu-
ment, IRB approval was not required. However,
all the participants of the study were aware of
the objectives of the study, and the participants
were also aware that the results of the study
would be published. Before the start of the
consensus procedure, each participant was
briefed about the nature of the activity. A con-
sent page to participate was attached as the first
page of the electronic sheet shared with all the
participants. Only if the participant agreed to
participate was it then possible to move forward
and turn to the second page. Participants have
given their independent opinion based on their
previous experience. The final responses of all
participants were automatically generated in
the form of final percentage and graphs to
ensure the protection of participants’ individual
data.

RESULTS

Androgen Deprivation Therapy

Regarding ADT for newly diagnosed castrate-
sensitive/naı̈ve prostate cancer, a near-consen-
sus was reached by the panel of experts for both
leuprolide and degarelix as the preferred choice
in asymptomatic patients without any comor-
bidity. The experts voted for degarelix as the
preferred ADT for symptomatic patients with-
out any comorbidity (near-consensus). In the
case of the presence of comorbidities, a con-
sensus was reached for degarelix as the preferred
ADT (only for cardiovascular risk factors).

Managing Disease Progression
and Sequencing

Newly Diagnosed Metastatic Castrate-Naı̈ve
Prostate Cancer
No consensus was reached among the experts
regarding the use of ADT alone as the preferred
first-line treatment option for the majority of

Fig. 1 Steps followed in the modified Delphi method
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newly diagnosed metastatic castrate-naı̈ve
prostate cancer patients.

A consensus was reached for the use of ADT
plus docetaxel as the preferred treatment option
for metastatic castrate-sensitive/naı̈ve prostate
cancer patients with high-volume disease. The
high-volume disease is defined as the presence
of visceral disease, or C 4 bone metastases, with
at least one outside pelvis and vertebrae [17].

While ADT plus docetaxel is considered for
patients with high-volume disease, ADT plus
abiraterone is recommended even in patients
with low-volume disease [17], characterized
by\ 3 bone lesions, spine, and lymph node. In
the present study, a consensus was reached
regarding the use of ADT with abiraterone as the
preferred treatment option for metastatic cas-
trate-sensitive/naı̈ve prostate cancer patients
with low-volume disease.

Castrate-Resistant Prostate Cancer
First-line Treatment in mCRPC The experts
arrived at a near-consensus recommending
abiraterone as the preferred first-line treatment
option for mCRPC in the majority of asymp-
tomatic or minimally symptomatic men who
received ADT alone in the castrate-sensitive/
naı̈ve setting. For symptomatic men with
mCRPC, the experts arrived at a consensus on
docetaxel as the preferred first-line treatment
option in men who received ADT alone in the
castrate-sensitive/naı̈ve setting.

A near-consensus was achieved for abi-
raterone as the preferred first-line treatment
option for the majority of asymptomatic or
minimally symptomatic men with mCRPC and
previously treated with chemotherapeutic
agents like docetaxel. However, no consensus
was reached on using abiraterone as the pre-
ferred first-line mCRPC treatment option in the
majority of symptomatic men who did receive
docetaxel in the castrate-sensitive/naı̈ve setting.

Abiraterone was also not recommended by
the experts (no consensus) for asymptomatic,
minimally symptomatic, or symptomatic men
who have received chemohormonal therapy
and progressed within 6 months after comple-
tion of docetaxel therapy.

Second-line Treatment in mCRPC The
experts also reached a near-consensus on rec-
ommending abiraterone for men with mCRPC
with the presence of baseline significant neu-
rocognitive impairment, when all options are
available.

A consensus was reached for using abi-
raterone in mCRPC with stable brain metastasis.
However, no consensus was reached in favor of
abiraterone for other medical situations, such as
low cardiac ejection fraction, acute liver dys-
function, hypertension, and diabetes mellitus,
requiring prescribed drug therapy.

The experts remained divided in their opin-
ion (no consensus) on the use of enzalutamide
or abiraterone as the preferred second-line
mCRPC treatment option in the majority of
men with asymptomatic or symptomatic
mCRPC who had progressive disease after best
response to first-line abiraterone or
enzalutamide.

Similarly, no consensus was arrived at for the
use of abiraterone or enzalutamide as the pre-
ferred second-line mCRPC treatment option in
the majority of men with asymptomatic
mCRPC and secondary (acquired) resistance
(initial response followed by progression) after
the use of first-line abiraterone or enzalutamide.

In the case of asymptomatic/minimally
symptomatic men progressing on or after doc-
etaxel for mCRPC (without prior abiraterone or
enzalutamide), the experts reached a consensus
on the use of enzalutamide as the preferred
second-line mCRPC treatment option. No con-
sensus was reached for the use of abiraterone in
symptomatic men progressing on or after doc-
etaxel for mCRPC (without prior abiraterone or
enzalutamide).

Third-line Treatment in mCRPC Real-world
evidence suggests docetaxel as the most com-
mon third-line therapy, comprising 24% of
third-line treatment options [18].

The experts remained divided in their opin-
ion regarding the preferred third-line treatment
options as follows: (a) enzalutamide or abi-
raterone as the preferred third-line mCRPC
treatment option in the majority of men with
mCRPC, progressing on or after second-line
docetaxel for mCRPC and prior treatment with
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Table 1 Clinical statements with consensus or near-consensus

Clinical statement Average
score

Outlier Consensus

Castrate-sensitive prostate cancer

Leuprolide is the preferred ADT for newly diagnosed metastatic castrate-sensitive/

naı̈ve prostate cancer (asymptomatic and without comorbidity)

6.5 2 Near-

consensus

Degarelix is the preferred ADT for newly diagnosed metastatic castrate-sensitive/

naı̈ve prostate cancer (asymptomatic and without comorbidity)

6.5 1 Near-

consensus

Degarelix is the preferred ADT for newly diagnosed metastatic castrate-sensitive/

naı̈ve prostate cancer in symptomatic patients without any comorbidity

6.8 1 Near-

consensus

Degarelix is the preferred ADT for newly diagnosed metastatic castrate-sensitive/

naı̈ve prostate cancer in symptomatic patients with cardiovascular risk factors

(comorbidity)

7.8 1 Consensus

ADT with docetaxel is the preferred treatment option for metastatic castrate-

sensitive/naı̈ve prostate cancer patients with high-volume disease

7.3 1 Consensus

ADT with abiraterone is the preferred treatment option for metastatic castrate-

sensitive/naı̈ve prostate cancer patients with low-volume disease

7.1 1 Consensus

Castrate-resistant prostate cancer

Abiraterone is the preferred first-line mCRPC treatment option in the majority of

asymptomatic or minimally symptomatic men who received ADT alone in the

castrate-sensitive/naı̈ve setting

6.9 1 Near-

consensus

Docetaxel is the preferred first-line mCRPC treatment option in the majority of

symptomatic men who received ADT alone in the castrate-sensitive/naı̈ve setting

7.4 0 Consensus

Abiraterone is the preferred first-line mCRPC treatment option in the majority of

asymptomatic or minimally symptomatic men who did receive docetaxel in the

castrate-sensitive/naı̈ve setting

6.6 2 Near-

consensus

In case of baseline significant neurocognitive impairment, abiraterone is the preferred

treatment of choice in men with mCRPC, if all options are available

6.5 2 Near-

consensus

In the presence of stable brain metastasis, abiraterone is the preferred treatment of

choice in men with mCRPC, if all options are available

7.1 0 Consensus

Enzalutamide is the preferred second-line mCRPC treatment option in the majority

of asymptomatic/minimally symptomatic men, progressing on or after docetaxel for

mCRPC (without prior abiraterone or enzalutamide)

7.1 1 Consensus

ADT androgen deprivation therapy, mCRPC metastatic castrate-resistant prostate cancer
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abiraterone or enzalutamide; (b) docetaxel
rechallenge as the preferred management in
mCRPC patients previously treated with doc-
etaxel, cabazitaxel, and abiraterone/
enzalutamide.

The key consensus statements are summa-
rized in Table 1; detailed consensus results are
presented in Supplementary Table 1.

DISCUSSION

Prostate cancer management has changed in
recent decades with the approval of various
molecules in various stages of prostate cancer.
Different classes of drugs, such as docetaxel,
abiraterone, and enzalutamide, are approved in
the treatment of castrate-sensitive/resistant
cases, allowing oncologists to have their own
preferences in management and sequencing. No
guideline (National Comprehensive Cancer
Network [NCCN], American Society of Clinical
Oncology [ASCO], or European Society for
Medical Oncology [ESMO]) has emphasized the
clear sequencing of molecules in APC manage-
ment. In India, there are no country-specific
guidelines or recommendations for the man-
agement and sequencing of systemic therapy in
the treatment of APC. Further, due to the scar-
city of randomized controlled trials conducted
in India and the lack of region-specific guideli-
nes or recommendations, oncologists rely pri-
marily on data from the Western world, which
may not be replicated in Indian patients. As a
result, depending on the nature of the disease,
whether hormone-sensitive or hormone-resis-
tant, high-burden or low-burden disease, or
associated with comorbidities, many oncolo-
gists prefer their own choice of therapy in dis-
ease management in the treatment-naı̈ve stage
and after progression. This consensus document
will offer expert guidance to oncologists on the
management and sequencing of prostate cancer
in real-world practice.

Androgen Deprivation Therapy

ADT for Castrate-Naı̈ve Disease
Approximately 90% of patients with mCSPC
respond to initial treatment with ADT, as the

growth of prostate cancer cells is driven by high
levels of androgens, and ADT lowers the pro-
duction of testicular androgens. The types of
ADT are luteinizing hormone-releasing hor-
mone (LHRH) or gonadotropin-releasing hor-
mone (GnRH) agonists that prevent luteinizing
hormone secretion; LHRH antagonists that
decrease luteinizing hormone secretion; and
orchiectomy. The approved LHRH agonists are
goserelin and leuprolide, while the only
approved LHRH antagonist is degarelix [17].

Leuprolide or Degarelix or Triptorelin/Gosere-
lin in Clinical Practice: Positioning and Patient
Selection Agonists and antagonists of GnRH
serve as first-line ADT for earlier stages of pros-
tate cancer. Because of their direct mode of
action, GnRH antagonists, such as abarelix and
degarelix, do not generate the initial testos-
terone surge, unlike GnRH agonists. Degarelix is
reportedly more effective than the first-line
GnRH agonist leuprolide and leads to faster
castration onset, without the risk of testos-
terone surge or clinical flare, faster prostate-
specific antigen (PSA) suppression, improved
PSA PFS, and delayed castration resistance. To
address the testosterone surge or clinical flare,
GnRH agonists require anti-androgens, such as
bicalutamide, for flare protection [19]. The key
studies on first-generation ADTs are presented
in Table 2 [20–24].

With an increased understanding of the
mechanisms and adverse effects of ADT,
degarelix has emerged as a newer class of ADT,
which leads to a rapid and reliable decrease in
serum testosterone levels. It is particularly
advantageous for men with symptomatic CSPC.
Although available ADT provides similar effi-
cacy, evidence suggests that degarelix provides
both cardiovascular and oncologic benefits, in
contrast to GnRH agonist therapy [25]. Also, a
study has reported the safety and effectiveness
of leuprolide in the Asian population of prostate
cancer patients, albeit in association with
decreased sexual function [26].

Based on available evidence, the experts
advocated the use of either leuprolide or
degarelix for asymptomatic mCSPC without any
comorbidity. The experts voted for only
degarelix in the case of symptomatic mCSPC
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patients and in the presence of cardiovascular
comorbidity.

Primary ADT for Metastatic (M1) Castrate-
Naı̈ve Prostate Cancer
The treatment options available for newly
diagnosed metastatic castrate-naı̈ve prostate
cancer include chemohormonal therapy, AR-

targeted therapy plus ADT, and ADT alone [8].
For the majority of men with mCSPC, the use of
ADT alone for testosterone suppression is no
longer used as the standard of care. Several
upfront therapies are combined with ADT for
mCSPC treatment, such as docetaxel, enzalu-
tamide, abiraterone acetate (with corticosteroid
therapy), and apalutamide [8].

Table 2 Key studies on ADTs in prostate cancer patients [20–24]

Author
and year

Study design Interventions Endpoints Study outcomes

Mason

et al.,
2017

[20]

Pooled analysis

from 3 RCTs

Goserelin plus bicalutamide,

or degarelix, once

monthly for 12 weeks

LUTS relief and

adverse events

Early and significant improvement

in LUTS in advanced PC patients

or patients with moderate-to-

severe LUTS with degarelix vs.

goserelin plus bicalutamide

Iversen

et al.,
2016

[21]

Pooled analysis

from 2 RCTs in

hormone-naı̈ve

PC patients

Degarelix vs. leuprolide

(± bicalutamide) (RCT

1) or degarelix vs.

goserelin

(± bicalutamide)

PSA PFS outcomes More favorable effect of degarelix on

PSA PFS, as compared to both

GnRH agonists

Hosseni

et al.,
2016

[22]

Systematic review Degarelix vs. GnRH

agonists (leuprolide and

goserelin) in APC

Safety and efficacy Degarelix has significantly more

effects on LUTS and PSA and

testosterone reduction in the first

month of the treatment, compared

to GnRH agonists. After the first

month of treatment, no significant

difference between the two groups

in PSA and testosterone reduction

was observed

Bahl

et al.,
2016

[23]

RCT Triptorelin vs. goserelin Effect on the

reduction of

prostate volume

pre-radiotherapy

Both triptorelin and goserelin

achieved castrate levels of

testosterone and caused reduction

in prostate volume (equivalent or

noninferior)

Higano

et al.,
2015

[24]

A prospective,

randomized

trial

Degarelix vs. leuprolide in

PC patients with

biochemical relapse

Incidence of nonfatal

CV events in PC

patients with pre-

existing CVD

Lower risk of subsequent CV events

in degarelix vs. leuprolide

ADT androgen deprivation therapy, APC advanced prostate cancer, CV cardiovascular, CVD cardiovascular disease, GnRH
gonadotropin-releasing hormone, LUTS lower urinary tract symptoms, PC prostate cancer, PFS progression-free survival,
PSA prostate-specific antigen, RCTs randomized controlled trials
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Based on evidence from three clinical trials,
ChemoHormonal Therapy Versus Androgen
Ablation Randomized Trial for Extensive Dis-
ease in Prostate Cancer (CHAARTED), GETUG-
AFU 15, and STAMPEDE arm C, ADT combined
with docetaxel is considered as the standard of
care for men with high-volume mCSPC
[17, 27–29]. Further, according to the outcomes
in the CHAARTED and GETUG-AFU 15 trials, no
benefit was achieved with docetaxel in men
with low-volume disease [17, 27, 29].

ADT Alone or with Abiraterone/Enzalutamide/
Docetaxel ADT has served as the backbone for
mCSPC treatment. However, the mCSPC ther-
apy landscape has changed significantly over
the last 5 years. The addition of novel agents to
ADT has resulted in improved outcomes in
metastatic prostate cancer. The first randomized
phase III trial, GETUG-AFU 15, assessed the use
of early docetaxel in combination with ADT, as
compared to ADT alone. The study showed
there was no benefit in OS with early docetaxel
plus ADT [29]. Since 2015, two clinical trials in
mCSPC patients, CHAARTED and STAMPEDE
arm C, reported improved OS with ADT plus
docetaxel [17, 28, 30]. Subsequently, the LATI-
TUDE and STAMPEDE arm G trials demon-
strated that similar to docetaxel plus ADT,
abiraterone plus prednisone plus ADT provides
improved OS benefits, as compared to ADT
alone [17, 31, 32].

Moreover, the recent findings from the phase
III trials evaluating enzalutamide, ENZAMET
and ARCHES, have generated further options
for mCSPC treatment [2, 33, 34]. The ENZAMET
trial demonstrated longer OS and PFS with
enzalutamide as compared to ADT with older
nonsteroidal anti-androgen agents [2, 33]. In
the ARCHES trial, as compared to ADT plus
placebo, ADT plus enzalutamide significantly
lowered the metastatic progression of disease or
death over time in men with mCSPC [34].

Considering all these reports, the experts did
not favor the use of ADT alone for mCSPC.
Rather, ADT plus docetaxel was recommended
for mCSPC with high-volume disease, and ADT
with abiraterone for mCSPC with low-volume
disease. The key studies in mCSPC are presented
in Table 3 [8, 29–36].

Existing Guideline Recommendations for
CSPC The recent guidelines from the NCCN
recommend the use of LHRH agonist plus first-
generation anti-androgen or LHRH agonist/an-
tagonist for castrate-naı̈ve prostate cancer. In
non-metastatic CSPC (nmCSPC), ADT can be
used in combination with apalutamide, enza-
lutamide, docetaxel, or abiraterone. The ADT
options recommended for the metastatic cas-
trate-naı̈ve disease are LHRH agonist/antago-
nist ± docetaxel, LHRH agonist plus first-
generation anti-androgen ± docetaxel, LHRH
agonist/antagonist plus abiraterone, apalu-
tamide, or enzalutamide [37].

According to the Advanced Prostate Cancer
Consensus (APCC) recommendations, the use
of ADT alone is not recommended for mCSPC
patients with low-volume or high-volume dis-
ease, or without symptoms associated with the
primary tumor. However, for newly diagnosed
mCSPC, the use of ADT in combination with
docetaxel and AR pathway inhibitor (enzalu-
tamide, abiraterone, or apalutamide) was not
recommended [15].

Secondary Hormone Therapy for CRPC

The majority of men with APC eventually stop
responding to ADT, a condition designated as
castrate-resistant disease or CRPC [35]. CRPC is
characterized by the progression of the disease
while on ADT, even with castrate levels of
serum testosterone [38].

Nonmetastatic (M0) Castrate-Resistant
Prostate Cancer
The stage of prostate cancer when the disease
exhibits biochemical progression even after
castration, but without any radiological evi-
dence of distant metastasis, is termed nmCRPC
or M0 CRPC. The independent predictive fac-
tors for risk of metastasis for these patients
include baseline PSA, PSA increase rate, and PSA
doubling time. The meaningful approach for
the treatment of nmCRPC is to delay the inci-
dence of metastasis and increase metastasis-free
survival [39].
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Abiraterone or Enzalutamide A phase III
study, Safety and Efficacy Study of Enzalu-
tamide Versus Bicalutamide in Men with Pros-
tate Cancer (STRIVE), compared enzalutamide
with bicalutamide in nmCRPC patients
(N = 139). As compared to bicalutamide, the
risk of disease progression or death was signifi-
cantly lower with enzalutamide in nmCRPC
patients (76%; p\0.001) [40]. Another multi-
center phase III randomized trial, Safety and
Efficacy Study of Enzalutamide in Patients with
Nonmetastatic Castration-Resistant Prostate
Cancer (PROSPER), compared enzalutamide
with placebo plus ADT in 1401 nmCRPC
patients. Both PSA progression time (37.2 vs.
3.9 months, respectively; p\0.001) and med-
ian metastasis-free survival (36.6 vs.
14.7 months, respectively; p\ 0.001) were sig-
nificantly prolonged with enzalutamide as
compared to placebo, both in combination with
ADT [41]. Based on these results, enzalutamide
is approved as one of the standard treatments
for nmCRPC [39].

At present, there is no high-level evidence in
support of the long-term benefits of abiraterone.
However, since enzalutamide, with a similar
mode of action, delays tumor progression in
nmCSPC, theoretically, abiraterone should have
a similar effect [39]. The IMpact of Abiraterone
Acetate on Prostate Specific AntiGEN (IMAA-
GEN) study showed that in high-risk nmCSPC
patients, abiraterone plus prednisone signifi-
cantly reduces PSA50 (C 50% reduction in PSA,
86.9%; p\0.001) [42].

Darolutamide The AR inhibitor darolutamide
is approved for the treatment of nmCRPC in
combination with ADT. In the phase III ARAMIS
trial, darolutamide demonstrated significantly
prolonged metastasis-free survival in nmCRPC
patients, as compared to placebo (40.4 vs.
18.4 months; p\ 0.001) [43]. A preplanned
subgroup analysis of the ARAMIS trial involving
1509 Japanese patients reported consistent effi-
cacy benefits of darolutamide vs. placebo in
nmCRPC patients, particularly in improving
metastasis-free survival [44]. However, darolu-
tamide is currently not approved in India.

Metastatic (M1) Castrate-Resistant Prostate
Cancer
The US FDA approved the use of abiraterone
combined with low-dose prednisone for the
treatment of mCRPC in both docetaxel-naı̈ve
men and in men previously treated with doc-
etaxel-containing chemotherapy [37]. A real-
world retrospective study has reported 65% and
54% use of abiraterone/prednisone and enzalu-
tamide for first- and second-line therapies,
respectively [18]. But ADT has been associated
with some adverse effects including sexual
dysfunction, metabolic disturbances, cognitive
defects, weight gain, and gynecomastia. While
abiraterone has been associated with adverse
cardiac effects, liver function test abnormalities,
hypertension, and hypokalemia, enzalutamide
increases the incidence of hypertension and
fatigue [45–47]. Abiraterone might also increase
the risk of hypoglycemia in prostate cancer
patients with type 2 diabetes mellitus receiving
concurrent glucose-lowering therapy. In con-
trast to chemotherapy or enzalutamide in mPC
patients, abiraterone is associated with a lower
likelihood of a central nervous system (CNS)
event [48].

Chemotherapy or Enzalutamide/Abi-
raterone Patients with metastatic lesions and
with no pain or mild pain, and in good physical
condition, are defined as asymptomatic or
minimally symptomatic M1 CRPC [39]. In the
COU-AA-302 study, 1088 asymptomatic or
mildly symptomatic chemotherapy-naı̈ve
mCRPC patients were treated with abiraterone
plus prednisone combination or placebo plus
prednisone. The abiraterone combination
improved OS as compared to the placebo group
(34.7 vs. 30.3 months, respectively; p = 0.003).
These findings favored the use of abiraterone in
chemotherapy-naı̈ve mCRPC patients [49]. A
safety and efficacy study of oral enzalutamide in
chemotherapy-naı̈ve patients with progressive
metastatic prostate cancer (PREVAIL) showed
that as compared to placebo, enzalutamide sig-
nificantly improved OS and radiologic PFS in
chemotherapy-naı̈ve asymptomatic or mildly
symptomatic men with mCRPC, previously
treated with ADT [50, 51]. In 2004, a phase III
trial showed that as compared to mitoxantrone
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plus prednisone, docetaxel plus prednisone
significantly prolonged median survival (16.5
vs. 18.9 months) and improved rates of
response in terms of serum PSA level, pain, and
quality of life in men with mCRPC [52]. But the
study also included symptomatic patients, and
adverse events were higher with docetaxel [39].
Based on these findings, docetaxel was

approved for M1 CRPC patients [2]. Between
chemotherapy and enzalutamide/abiraterone,
the experts were in favor of abiraterone for
asymptomatic or minimally symptomatic
mCRPC previously treated with ADT in a CSPC
setting and preferred docetaxel in symptomatic
mCRPC patients previously treated with ADT
alone.

Table 3 Clinical studies on treatment options for mCSPC [8, 29–36]

Treatment Trial and year Study design Interventions Endpoints Study outcomes

Abiraterone

acetate

with

prednisone

LATITUDE,

2017 [31, 35]

Phase III study, involving

mCSPC patients

(N = 1199)

ADT ? placebo OS 53.3 vs. 36.5 months,

(HR 0.66; 95% CI

0.56–0.78;

p\ 0.001)

STAMPEDE,

2017 [32]

Phase III trial involving

mCSPC and locally

advanced prostate

cancer patients

(N = 1917)

ADT alone OS Estimated 83% vs. 73%

alive at 3 years (HR

0.63; 95% CI

0.52–0.76;

p\ 0.001)

Enzalutamide ENZAMET,

2019 [33]

Phase III trial on mCSPC

patients (N = 1125)

ADT ? nonsteroidal

antiandrogen

therapy

OS Estimated 80% vs. 72%

alive at 3 years (HR

0.67; 95% CI

0.52–0.86;

p = 0.002)

ARCHES,

2019 [34]

Phase III study on

mCSPC patients—

stratified by

CHAARTED criteria

(N = 1150)

ADT ? placebo rPFS or

death

NR vs. 19 months

(HR 0.39; 95% CI

0.3–0.5; p\ 0.001)

Docetaxel CHAARTED,

2015 [30]

Phase III trial on mCSPC

patients (N = 790)

ADT alone OS 57.6 vs. 44 months

(HR 0.61; 95% CI

0.47–0.80;

p\ 0.001)

GETUG-AFU

15, 2013 [29]

Phase III trial on mCSPC

patients (N = 192)

ADT alone OS 58.9 vs. 54.2 months

(NS)

STAMPEDE,

2017 [26]

Phase III study on

mCSPC and locally

advanced prostate

cancer (N = 1086)

ADT alone OS 5-year survival of 49%

vs. 37%, (HR 0.81;

95% CI 0.69–0.95;

p = 0.009)

ADT androgen deprivation therapy, CI confidence interval, HR hazard ratio, mCSPC, metastatic castrate-sensitive prostate
cancer, NR not reached, rPFS radiographic progression-free survival, OS overall survival, NS not significant
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Table 4 Retrospective studies on the sequencing of treatment in CRPC [59–74]

Author
and year

Cohort
size

Previous treatment:
% of patient
population

PSA
response

Study outcomes

Docetaxel after abiraterone

Mezynski

et al. [63]
35 Anti-androgens: 100% 30% PSA

decrease:

OS:

Dexamethasone: 71% 13/35

(37%)

12.5 months (95% CI 10.6–19.4)

Diethylstilbestrol: 46% 50% PSA

decrease:

PSA PFS:

9/35

(26%)

4.6 months (95% CI 4.2–5.9)

The abiraterone refractory patients did not respond to

docetaxel

Schweizer

et al. [64]
24 Anti-androgens: 92% 30% PSA

decrease:

OS: NR

Ketoconazole: 25% 13/24

(54.2%)

PSA PFS:

50% PSA

decrease:

4.1 months (95% CI 2.8–5.8)

9/24

(38%)

The outcome was significantly worse as compared to the

contemporary control group of abiraterone-naı̈ve

patients; among abiraterone-refractory patients, 39%

achieved PSA response on docetaxel

Aggarwal

Et al [65]

23 Anti-androgens: 4%* 30% PSA

decrease:

OS:

Ketoconazole: 26% 15/23

(65%)

12.4 months (95% CI 8.2–19.6)

Diethylstilbestrol: 4% 50% PSA

decrease:

11/23

(48%)

The rate of response was similar in patients with primary

and acquired resistance to abiraterone

Azad et al.
[66]

86 Docetaxel: 57% 50% PSA

decrease:

30/86

(35%)

OS:

11.7 months (95% CI 9.5–13.9)

PFS:

4 months (95% CI 3.1–5.0)

No association was observed between response to

abiraterone and response to docetaxel

Abiraterone after enzalutamide
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Table 4 continued

Author
and year

Cohort
size

Previous treatment:
% of patient
population

PSA
response

Study outcomes

Loriot

et al. [67]
38 NR 30% PSA

decrease:

OS:

7/38

(18%)

7.2 months (95% CI 5–NR)

50% PSA

decrease:

PFS:

3/38 (8%) 2.7 months (95% CI 2.3–4.1)

There was no difference in response to abiraterone in

responders vs. nonresponders to previous enzalutamide

treatment

Noonan

et al. [68]
30 Anti-androgens: 97.4% 30% PSA

decrease:

OS:

Docetaxel: 100% 3/27

(11%)

11.6 months (95% CI 6.5–16.6)

Mitoxantrone: 2.6% 50% PSA

decrease:

PFS:

1/27 (3%) 3.6 months (95% CI 2.5–4.7)

Enzalutamide after abiraterone

Schrader

et al. [69]
35 Abiraterone: 100% 30% PSA

decrease:

OS:

Docetaxel: 100% NR 7.1 months (95% CI 6.2–8.1)�

Cabazitaxel: 2.9% 50% PSA

decrease:

PFS:

10/35

(29%)

NR

Response to previous abiraterone was not predictive of the

response to enzalutamide
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Table 4 continued

Author
and year

Cohort
size

Previous treatment:
% of patient
population

PSA
response

Study outcomes

Bianchini

et al. [70]
39 Anti-androgens: 89.7% 30% PSA

decrease:

OS:

Abiraterone: 100% 16/39

(41%)

Median OS not reached

Docetaxel: 100% 50% PSA

decrease:

PFS:

Cabazitaxel: 35.9% 5/39

(13%)

2.8 months (95% CI 2.0–3.6)

No association was noted between 50% PSA response on

abiraterone and 50% PSA response on enzalutamide

Thomsen

et al. [71]
24 Abiraterone: 100% 30% PSA

decrease:

OS:

Docetaxel: 100% 11/24

(46%)

4.8 months (95% CI 3.0–8.4)

PFS:

Cabazitaxel: 33.3% 50% PSA

decrease:

NR

4/24

(17%)

No significant trend in response to

abiraterone vs. response to enzalutamide (p = 0.05)

Significantly worse PSA response was observed in post-

cabazitaxel patients (p = 0.03)

Badrising

et al. [72]
61 Abiraterone: 100% 30% PSA

decrease:

7.3 months (95% CI 6.6–NR)

Docetaxel: 100% 28/61

(46%)

PFS:

Mitoxantrone: 3% 50% PSA

decrease:

2.8 months (95% CI 2.6–3.7)

Cabazitaxel: 30% 13/61

(21%)

PSA PFS:

4 months (95% CI 3.7–NR)

No significant difference was observed in PSA response or

time on treatment between previous responders and

nonresponders to abiraterone
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Table 4 continued

Author
and year

Cohort
size

Previous treatment:
% of patient
population

PSA
response

Study outcomes

Azad et al.
[73]

115 Abiraterone: 100% 50% PSA

decrease:

OS:

10.6 months (95% CI NR)

Docetaxel: 59% 27/115

(24%)

PFS:

5.3 months (95% CI NR)

No difference in PSA or OS in docetaxel-naı̈ve patients vs.

those previously treated with docetaxel

Cabazitaxel after abiraterone or enzalutamide

Pezaro

et al. [74]
37 Abiraterone: 100% 30% PSA

decrease:

OS:

Enzalutamide: 13.5% 21/37

(57%)

20.3 months (95% CI 14–26.6)

Docetaxel: 100% 50% PSA

decrease:

15/37

(41%)

PFS:

5.5 months (95% CI 4.2–6.8)

Higher rates of 50% PSA reduction were noted in patients

with no previous PSA response to abiraterone

Sella et al.
[75]

24 Abiraterone: 100%

Docetaxel: 100%

50% PSA

decrease:

6/19

(32%)

OS:

8.2 months (95% CI 3.3–13.1)

Wissing

et al. [76]
69 Abiraterone: 100%

Docetaxel: 100%

Enzalutamide: 1.4%

50% PSA

decrease:

18/69

(27%)

PFS:

3.2 months (95% CI 2.5–3.8)

Al

Nakouzi

Et al [77]

79 Abiraterone: 100% 30% PSA

decrease:

48/79

(62%)

OS:

10.9 months (95% CI 8.0–14)

Docetaxel: 100% 50% PSA

decrease:

28/79

(35%)

PFS:

4.4 months (95% CI 4.6–8.7)

CI confidence interval, NR not reported, PFS progression-free survival, OS overall survival, PSA prostate-specific antigen
*Only treatment administered between abiraterone and docetaxel was reported
�Mean OS reported (in all other studies, median OS was reported)
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For mCRPC patients, who progress after first-
line chemotherapy, novel endocrine therapy
should be given priority. Although cabazitaxel
chemotherapy can be used for patients who
respond poorly to docetaxel, the level of toxic-
ity is significant, which might outweigh its
clinical benefits [39]. The COU-AA-301 trial on
mCRPC with poor response to docetaxel
showed that as compared to placebo, abi-
raterone plus prednisone combination signifi-
cantly prolonged OS (11.2 vs. 15.8 months;
p\0.001), median PSA progression (6.6 vs.
8.5 months), and radiological time to progres-
sion (3.6 vs. 5.6 months). Moreover, the pro-
portion of patients with PSA50 was higher for
the abiraterone group than for the placebo
group (5.5% vs. 29%) [39, 53].

A study evaluating the efficacy and safety of
the investigational drug MDV3100 (AFFIRM)

evaluated the effects of enzalutamide in mCRPC
patients who progressed after chemotherapy
(including docetaxel). As compared to placebo
plus ADT, enzalutamide plus ADT prolonged OS
(13.6 vs. 18.4 months). The proportion of
patients with PSA50, radiological PFS, and
radiological remission rates was also in favor of
enzalutamide [39, 54]. The phase III TROPIC
trial demonstrated better median OS
(15.1 months vs. 12.7 months; p\ 0.001) with
cabazitaxel as compared to mitoxantrone in
combination with prednisone among mCRPC
patients who progressed despite docetaxel
treatment [2, 55].

With this background, the experts were of a
favorable opinion regarding the use of abi-
raterone in asymptomatic or minimally symp-
tomatic mCRPC patients who progressed

Fig. 2 Sequencing of therapy for APC based on expert consensus
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despite docetaxel, but not for symptomatic
patients.

There is limited evidence on the choice of
therapy after failure of chemohormonal
(chemotherapy plus abiraterone or enzalu-
tamide) therapy in mCRPC patients. A retro-
spective study evaluated the efficacy of
enzalutamide as the third-line therapy in
mCRPC patients after docetaxel and abi-
raterone. Enzalutamide showed modest activity
as a third-line agent. Moreover, response to
earlier abiraterone therapy was not predictive of
response to subsequent enzalutamide therapy
[56]. The CARD trial compared the effects of
cabazitaxel or an alternative androgen axis
inhibitor (AAI) (abiraterone, or enzalutamide)
in mCRPC patients previously treated with
docetaxel and AAI but having disease progres-
sion within 12 months of the AAI treatment. As
compared to alternative AAI, cabazitaxel
showed superior OS (11 vs. 13.6 months;
p = 0.008), median radiological PFS (3.7 vs.
8 months; p\0.001), and median PFS (2.7 vs.
4.4 months; p\0.001) [2, 57]. Thus, due to a
lack of supportive evidence, the experts did not
arrive at any consensus regarding the most
preferred treatment option for mCRPC patients
after the failure of chemohormonal therapy.

Existing Guideline Recommendations for
CRPC For nmCRPC, the NCCN guidelines
recommend the use of ADT in combination
with apalutamide, enzalutamide, or other sec-
ondary hormone therapy. Use of abiraterone, or
enzalutamide, or docetaxel is recommended as
first-line treatment in mCRPC. Docetaxel is the
preferred second-line treatment for mCRPC
patients treated with first-line abiraterone/en-
zalutamide, while abiraterone/enzalutamide is
the preferred second-line therapy for patients
treated with docetaxel in the first line. For
subsequent treatment, docetaxel, or enzalu-
tamide, or abiraterone should be preferred [37].

According to the recommendations from the
APCC, in nmCRPC patients, the use of apalu-
tamide or enzalutamide should be preferred in
addition to ADT. The use of glucocorticoid
regimen (prednisone/prednisolone) was recom-
mended in mCRPC while initiating treatment
with abiraterone [15].

Sequencing of Therapy in APC
Evidence of Sequencing in Literature Since at
present several treatment options are available
for mCRPC, optimal sequencing and combina-
tion of these therapeutics have posed a serious
challenge. Further, the trials that led to their
approval for mCRPC treatment evaluated these
drugs as monotherapies, and there is a lack of
direct comparator trials [58]. Several retrospec-
tive studies have been performed on the
sequencing of therapy in CRPC patients
(Table 4) [59–74]. A study reported moderate
activity of enzalutamide in patients who
received abiraterone for C 24 weeks before pro-
gression. Cross-resistance between abiraterone
and enzalutamide was observed in the majority
of patients [75]. The PLATO trial demonstrated
that the reverse sequence, i.e., using abiraterone
following PSA rise with enzalutamide treat-
ment, was not indicated in mCRPC patients,
and the combination was associated with fre-
quent hypertension and increased liver
enzymes [76]. A phase II cross-over trial evalu-
ated the optimal sequencing of abiraterone plus
prednisone and enzalutamide in mCRPC. The
findings of the study suggested that sequencing
abiraterone first followed by enzalutamide pro-
vides better clinical benefit than vice versa [77].
The optimal sequence of treatment for mCRPC
is currently unknown. Ideally, sequencing
decisions should be based on several factors,
such as the extent and progression of the dis-
ease, previous treatments, comorbidities, and
patient preferences [38].

Sequencing of Agents Drawn from the Con-
sensus Based on the available literature, clini-
cal evidence, and consensus statements, the
experts arrived at a general algorithm for the
sequencing of therapy in APC (Fig. 2).

With the approval of immunotherapy and
PARP inhibitor drugs, the usage of these thera-
pies will increase in the treatment of prostate
cancer, especially in the early stages of the dis-
ease. This will gradually limit the use of
chemotherapy in prostate cancer treatment. A
few years ago, chemotherapeutic agents such as
cabazitaxel and docetaxel were the only drugs
approved for the treatment of CRPC. However,
abiraterone and enzalutamide are the preferred
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options now, along with the recent addition of
apalutamide to the treatment landscape. Fur-
thermore, with the availability of drugs with
lower CNS toxicity/adverse events, such as
darolutamide, in the near future, it can be
expected that such therapies will be adopted
widely for prostate cancer management.

Limitations The authors acknowledge a few
limitations of this consensus article. Since this
consensus is region-specific, its applicability
outside of India will be limited. Although the
molecules and their positioning as discussed in
the consensus have been developed by a highly
specialized, multidisciplinary panel, it is at risk
of becoming outdated over time as further evi-
dence emerges and as more molecules are added
to the CRPC landscape. Therefore, continuous
attempts should be made to update the con-
sensus on a timely basis. Another limitation is
that the urologists and radiation oncologists
were under-represented on the consensus panel.
Despite these limitations, we believe that the
consensus recommendations developed by the
expert forum address several important gaps in
the management of APC and will be useful for
oncologists in India.

CONCLUSIONS

With the advancements in the mechanistic
understanding of the disease, the treatment
paradigm for APC is likely to undergo further
modifications, with multiple new therapeutic
options being added. In this scenario, with
further advancement of the disease, the choice
of optimal therapeutic agents, their sequencing,
and the combination becomes a serious chal-
lenge for the clinicians. The development of
consolidated, evidence-based consensus recom-
mendations to guide clinicians of India regard-
ing sequencing of therapy in APC management
is the need of the hour. To the best of our
knowledge, this is the first evidence-based con-
sensus document from India to guide the clin-
icians of the country for appropriate selection,
sequencing, and combination of therapies for
implementing optimum personalized APC
management.
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