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Most prostate cancer patients who undergo androgen-deprivation therapy or orchiectomy will eventually develop castrationresistant prostate cancer (CRPC), often preceded by a nonmetastatic CRPC state known as M0CRPC. The recent development of
second-generation antiandrogens provides clinicians with eﬃcacious and safe treatments for M0CRPC. However, the complexity
of these patients, who typically have to deal with underlying comorbidities and polypharmacy, often challenges therapeutic
decisions in this setting. The recent development of novel imaging techniques also provides clinicians with tools for detecting
metastases with high sensitivity and speciﬁcity. However, the lack of evidence on the early detection of metastases and the
corresponding impact on therapeutic decisions makes these techniques a double-edged sword that must be managed appropriately. Here, we present the expert view of the rapidly evolving concept of M0CRPC and provide recommendations for the
identiﬁcation of these patients, the appropriate use of the emerging imaging modalities, and patients’ management, particularly
considering their clinical complexity and the recent development of next-generation antiandrogens.

1. Introduction
Prostate cancer is the second most frequently diagnosed
cancer in men, accounting for 15% of all cancers diagnosed
worldwide [1]. In Colombia, prostate cancer is the second
leading cause of death due to malignancies in men, and its
incidence has shown an increasing trend over the last decades [2]. In patients with advanced disease, androgendeprivation therapy (ADT) or orchiectomy induces an initial
regression of the disease. However, nearly all patients will
eventually develop castration-resistant prostate cancer
(CRPC), with 34–60% of them progressing towards a
metastatic disease within ﬁve years following CRPC state [3].

The transition from nonmetastatic to metastatic disease
is rather heterogeneous and encompasses diﬀerent progression proﬁles. Nevertheless, many patients will experience a disease state known as nonmetastatic CRPC
(nmCRPC) or M0CRPC state, deﬁned by rising PSA levels
despite castrate levels of testosterone and absence of detectable metastases on conventional imaging techniques
(e.g., bone scintigraphy and computed tomography of the
chest and abdomen) [4].
The primary therapeutic goal in patients with M0CRPC
is the delay of metastasis formation, which is expected to
increase their overall survival and quality of life. The recent
approval of three novel (second-generation) androgen
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receptor antagonists (i.e., apalutamide, enzalutamide, and
darolutamide) with favorable safety proﬁle and proven efﬁcacy in delaying metastasis in patients with M0CRPC has
remarkably changed the therapeutic landscape of this state
[5–7]. However, clinical evidence regarding patients’ proﬁle
that is better suited for each agent is scarce, and clinicians
have limited information for choosing the best therapeutic
option in the complex and often multimorbid scenario of
M0CRPC.
The pivotal trials of the three second-generation antiandrogens included patients without evidence of metastatic
disease in conventional imaging techniques, which are
currently recommended for the surveillance of M0CRPC
patients. However, in the recent years, novel positron
emission tomography (PET) radiotracers have become
available for detecting metastases in patients with prostate
cancer. Among them, 68gallium-labeled ligands of the
prostate-speciﬁc membrane antigen (PSMA) (68Ga-PSMA)
provide early detection of metastasis in patients with biochemically recurrent hormone-sensitive prostate cancer [8].
While providing clinicians with higher accuracy in the diagnosis of metastatic disease, the advent of next-generation
imaging modalities such as 68Ga-PSMA has raised concerns
about the deﬁnition of the M0CRPC state, a concept built
upon a bulk of evidence based on conventional imaging
techniques [9]. The therapeutic attitude is driven by the
results of the three aforementioned phase 3 clinical trials.
In this study, we present the expert view of the rapidly
evolving concept of M0CRPC and provide recommendations for the identiﬁcation of these patients, the appropriate
use of the emerging imaging modalities, and patients’
management, particularly considering their clinical complexity and the recent development of next-generation
antiandrogens. The recommendations presented are based
on a thorough review of the literature and the conclusions
drawn by the authors from two consecutive focus group
discussion.

2. Consensus Development
This document was developed using a focus group approach
for reaching consensus regarding the items of interest and
the expert recommendations on these items. Owing to the
COVID-19 health emergency and the distance between
experts’ locations (deliberately heterogeneous to capture the
routine practice across the territory), all meetings were held
online. Two consecutive meetings were foreseen at the
project start. The ﬁrst meeting, held on July 03, 2020, was
aimed at identifying the main topics to be addressed regarding the routine practice of patients with nmCRPC.
Based on this list of contents, a state-of-art document that
summarized the available information in the literature was
prepared and distributed among experts. In a second
meeting, held on September 10, 2020, the experts discussed
and agreed on the list of recommendations regarding the
preselected topics, which were based on the literature evidence and their experience in routine practice. The output of
the second meeting, alongside the state-of-art of nmCRPC,
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was used to prepare a ﬁrst manuscript draft, which was
subsequently revised by all co-authors.

3. Recommendations
3.1. Diagnosis. CRPC is primarily diagnosed by a progressive increase of PSA serum concentration despite castrate
levels of testosterone; the absence of metastatic lesions in
conventional imaging techniques is necessary to conﬁrm the
M0 or nonmetastatic state [4, 10]. The type of image to be
chosen to rule out metastasis is at the physician’s discretion;
nevertheless, conventional imaging techniques such as bone
scintigraphy, computed tomography, and magnetic resonance are currently considered the modality of choice [2].
Novel (also referred to as next-generation) imaging
techniques have shown good performance in identifying the
presence of metastasis, irrespective of the doubling time of
PSA (lower/higher than 10 months) or the Gleason score
(lower/higher than 8) [11, 12] (Table 1). One of the most
remarkable examples is 68Ga-PSMA-11 PET, which showed
a high positive predictive value for detecting metastases in
patients with biochemically recurrent prostate cancer, with
increasingly higher detection rates as PSA concentrations
rise [8, 13].
However, observational studies with population proﬁles
mirroring those of the pivotal trials of second-generation
antiandrogens found that up to 98% of patients classiﬁed as
nmCRPC using conventional imaging techniques had
positive results on PSMA-PET scans [12, 14]. This ﬁnding
suggests that therapy with second-generation antiandrogen
should not be ruled out in patients with metastatic disease on
PSMA-PET, but staged as M0 on conventional imaging
techniques [12]. Accordingly, most guidelines on prostate
cancer―including those of the Colombian Society of
Urology [2]―highlight the importance of choosing imaging
techniques based on their usefulness on further therapeutic
decisions. The fact that current evidence on the eﬃcacy and
safety of second-generation antiandrogens rely on conventional imaging techniques [5–7] discourages the use of
next-generation imaging modalities for making therapeutic
decisions in the M0CRPC setting. Box 1 summarizes the
expert recommendations regarding the diagnosis of
M0CRPC.
3.2. Treatment. Before 2018, therapeutic options for the
M0CRPC scenario were limited to observation and treatment with ﬁrst-generation androgen receptor inhibitors,
such as bicalutamide or ﬂutamide, estrogens, or ketoconazole; however, none of these improved patients’ survival
[15]. The recent development of second-generation antiandrogens apalutamide [6], enzalutamide [7], and darolutamide [5] has considerably shifted the therapeutic
landscape of M0CRPC. All three drugs showed eﬃcacy in
delaying the occurrence of metastasis in M0CRPC. Furthermore, although data in long-term use are still limited,
evidence available so far suggests a class-related overall
survival beneﬁt [16, 17].
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Table 1: Diagnostic performance of novel imaging techniques.

PET11C-choline
PET18F-ﬂuciclovine
PET68Ga-PMSA PET/CT

Sensitivity (95% CI)
85% (79–89)
87% (80–92)
86% (37–98)

Speciﬁcity (95% CI)
88% (73–95)
66% (56–75)
86% (3–100)

CI, conﬁdence interval; PET, positron emission tomography; PMSA, prostate-speciﬁc membrane antigen. Adapted from Gupta et al. [4].

(i) Conventional imaging techniques (e.g., bone scintigraphy and computed tomography of the chest and abdomen) should remain
the
gold standard for staging and driving therapeutic decisions in patients with M0CRPC
(ii) Current guidance on the treatment of patients with M0CRPC does not allow making evidence-based therapeutic decisions in
patients with metastasis found in exams with next-generation imaging modalities such as PSMA-PET scans that cannot be seen in
conventional imaging techniques
(iii) Although novel imaging techniques have higher sensitivity and speciﬁcity than conventional ones, there is no evidence indicating
that early detection of relapse and the corresponding change in patients’ management improve survival of these patients
(iv) Novel imaging techniques should be used for locating the disease in patients with biochemical relapse before salvage surgery or
radiotherapy
BOX 1: Recommendations regarding the diagnosis of M0CRPC.

The heterogeneity of the M0CRPC state challenges
making decisions regarding the adequate time to start
therapy with second-generation antiandrogens. Current
FDA recommendations for the use of these drugs as ﬁrst-line
therapy for M0CRPC do not establish a risk threshold based
on the doubling time of PSA values to start therapy [18].
However, the pivotal trials of the three second-generation
antiandrogens included patient cohorts with PSA doubling
times of 10 months or less [5–7]. Subanalyses of time to
metastasis in the subgroup of patients with PSA doubling
times below 6 months suggest that these treatments remain
eﬃcacious in patients at higher risk.
Owing to the recent development of second-generation
antiandrogens, comparative information regarding their
eﬀectiveness is still scarce. Post hoc analyses of the pivotal
trials suggest similar eﬃcacy of the three agents [19–21].
However, the lower permeability of the blood-brain barrier
for darolutamide might result in a better safety proﬁle,
particularly regarding adverse events associated with the
central nervous system. Hence, in the absence of more
detailed information regarding the relative eﬃcacy of second-generation antiandrogens, the safety proﬁle and quality
of life associated with therapy might drive prescription
behaviors in some patients [22].
Antiandrogen therapies for M0CRPC typically coexist
with concomitant treatments for diseases with high prevalence among older people, including cardiovascular, neurological, and respiratory diseases [23]. Hence, clinicians
should take into account the contribution of treatments for
M0CRPC to the therapeutic burden of prostate cancer patients when making decisions in this setting. Taken together,
the idiosyncratic features of the M0CRPC state encourage a
comprehensive appraisal of the therapeutic approach that
better suits each patient. Box 2 summarizes the experts’
recommendations regarding the treatment of patients with
M0CRPC.

3.3. Management of Adverse Events. Treatment with secondgeneration antiandrogens is considered overall safe and
well-tolerated, particularly bearing in mind that patients in
the M0 stage are usually asymptomatic. In the three pivotal
trials of these drugs, the most frequent treatment-related
adverse event was fatigue, which occurred in 30%, 33%, and
16% of patients treated with apalutamide, enzalutamide, and
darolutamide, respectively [5–7]. The diﬀerent methodologies used for reporting adverse events in the three trials
preclude direct comparisons regarding the relative frequency of adverse events between second-generation AR
inhibitors [24]. Of note, the reduced permeability of the
blood-brain barrier to darolutamide encouraged the allowance of 12 patients with a history of seizures in the
ARAMIS trial, whereas these patients were excluded from
the PROSPER and SARTAN trials. Regardless of the selection criteria, the incidence of seizure episodes in the three
trials was lower than 1%.
Besides fatigue and seizures, the eﬀects of second-generation AR inhibitors on the central nervous system might increase the risk of cognitive impairment or decline in these
patients. Again, the way these events were reported in the
pivotal trials is highly heterogeneous and precludes direct
comparisons between the drugs (e.g., “mental impairment,”
“memory impairment,” “cognitive disorder,” and “change in
mental status”) [18]. However, the inaccessibility of darolutamide to the central nervous system could minimize the
risk of treatment-related cognitive disorders. Irrespective of the
adverse events proﬁle of each second-generation antiandrogen,
clinicians should be watchful of their possible eﬀects on the
mental health of patients with M0CRPC and not underestimate signs suspicious of cognitive decline (Box 3).
3.4. Drug-Drug Interactions. The frequency of prostate
cancer has a remarkable age increasing trend, reaching a
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(i) Patients with M0CRPC with PSA doubling times ≤10 months are those that can beneﬁt most from second-generation
antiandrogens
(ii) In M0CRPC patients with PSA doubling times >10 months, we recommend watchful waiting and two to three yearly
determinations of PSA levels and a multidisciplinary approach to establish therapy
(iii) A comprehensive assessment with validated geriatric and comorbidity burden scales should precede the establishment of therapy
in patients with M0CRPC
(iv) Extending metastasis-free survival, prospectively associated with increased overall survival, is considered a suitable therapeutic
goal in the routine management of patients with M0CRPC
BOX 2: Recommendations regarding the treatment of M0CRPC.

(i) Second-generation antiandrogens are considered overall safe, provided that treatment is prescribed according to current
indications
(ii) Signs of cognitive decline should be proactively watched out for during treatment with second-generation antiandrogens
(iii) The inclusion of speciﬁc questionnaires for monitoring cognitive function in M0CRPC patients treated with second-generation
antiandrogens may be useful to enhance the safety of these therapies
BOX 3: Recommendations regarding adverse events in the treatment of patients with M0CRPC.

prevalence of 59% (95% CI: 48–71%) among men older
than 79 years [25]. Consequently, patients in the M0CRPC
stage are typically older and have to deal with a list of
comorbidities, particularly cardiovascular and metabolic
[23]. The comorbidity burden of these patients entails a
polypharmacy scenario, which increases the risk of drugdrug interactions. Most of these interactions occur due to
an inhibitory eﬀect of a common metabolic pathway and
may result in an abnormal and potentially harmful increase of plasma levels in some drugs.
Owing to the novelty of second-generation antiandrogens currently used in the management of M0CPRC
patients, phase IV data regarding drug-drug interactions are
scarce, therefore having to rely on in vitro studies and post
hoc analyses of the pivotal trials. In vitro studies showed that
both enzalutamide and apalutamide induce cytochrome
P450 (CYP) 3A4, thus potentially reducing the plasma
concentration of drugs metabolized through this CYP
[15, 26]. Conversely, darolutamide showed no inhibitory
activity on either CYP or glycoprotein P (P-gp), and
therefore, no metabolic interactions via these two enzymes
are expected. These in vitro ﬁndings were consistent with the
results of a post hoc analysis of the ARAMIS trial, which did
not ﬁnd relevant interactions with other drugs metabolized
via CYP [27].
Regardless of the nature of the interaction, the list of
drugs with potential interactions provided in the summary
of product characteristics of second-generation antiandrogens is extensive. Although all of them should be
considered when prescribing treatments for M0CRPC,
particular attention should be given to those drugs frequently included in the medication plan of these patients.
Our recommendations in this regard are summarized in
Box 4.

3.5. Quality of Life. Both, prostate cancer and treatments
associated with this disease, have a relevant impact on the
quality of life (QoL) of patients and caregivers [2]. Thus, although patients in the M0CRPC stage typically present no
symptoms associated with the disease, maintaining (i.e., preventing worsening of) their quality of life at the time of
M0CRPC diagnosis should be considered as a therapeutic goal.
According to an international survey conducted in 2018, more
than half of patients with advanced prostate cancer—and their
caregivers—felt challenged when managing the side eﬀects
associated with the treatment [28]. In addition to the common
eﬀects of prostate cancer and its management on quality of life,
patients in the M0CRPC state often have to deal with rising
values of PSA concentration, which have been associated with a
dose-dependent increased risk of experiencing distress [29].
The pivotal clinical trials of second-generation antiandrogens found no changes in QoL during treatment;
however, the tools for assessing it were rather heterogeneous,
thus challenging direct comparisons (EQ-5D-3 L and FACT-P
in the SPARTAN trial [6], EQ-5D-5 L and QLQ-PR25 in the
PROSPER trial [7], and FACT-P, EQ-5D-3 L, and EORTCQLQ-PR25 in the ARAMIS trial [5]). The overall acceptable
QoL of M0CRPC patients reported in randomized-controlled
trials seems to mirror that observed in routine practice.
Conversely, the metastatic state of CRPC patients is associated
with a rapid decline of patients’ QoL. Therefore, delaying the
advent of metastasis seems to be a mainstay for maintaining
patients’ QoL, rather than thorough monitoring of QoL,
which is challenged in day-to-day practice by the length of
validated scales. The adequate management of adverse events
associated with M0CRPC therapy will also contribute to
maintaining QoL of these patients (Box 5). To date, various
tools have been validated for measuring patient-reported
experiences and outcomes in routine care [30–32].

Prostate Cancer

5

Owing to limited phase IV clinical data on second-generation antiandrogens and the multimorbid proﬁle of patients with M0CRPC,
clinicians should carefully review potential drug-to-drug interactions when prescribing therapies in this setting
Particular attention should be given to drugs frequently present in the therapeutic plan of M0CRPC patients and to suspected or
conﬁrmed interactions with some second-generation antiandrogens
Hypertension
Diltiazem (CYP3A4 inhibitor)
Carvedilol, verapamil (P-gp inhibitor)
Dyslipidemia
Lovastatin, simvastatin (CYP3A4 substrate)
Rosuvastatin (BCRP substrate)
Gemﬁbrozil (CYP2C8 inhibitor)
Cardiac disease
Clopidogrel (CYP2C8 inhibitor)
Amiodarone, carvedilol, verapamil (P-gp inhibitor)
Amiodarone, diltiazem (CYP3A4 inhibitor)
Dabigatran, digoxin (P-gp substrate)
Warfarin (CYP2C9 substrate)
Rivaroxaban (CYP3A substrate)
Pain management in CRPC
Oxycodone (CYP3A4 substrate)
Fentanyl (CYP3A4 substrate)
Midazolam (CYP3A4 substrate)
BOX 4: Recommendations regarding the management of drug-drug interactions in patients with M0CRPC.

(i) Treatment of patients with M0CRPC should aim at delaying the decline of their quality of life, which is likely achieved by delaying
the occurrence of metastases
(ii) The adequate management of adverse events is a mainstay for preventing a therapy-driven decline in quality of life
(iii) Whenever possible, the patients’ quality of life should be assessed in routine practice. This assessment should rely on validated
patient-reported experience measures (PREMs) or validated patient-reported outcome measures (PROMs).
BOX 5: Recommendations regarding the management of quality of life in patients with M0CRPC.

4. Concluding Remarks
The M0CRPC stage is a heterogeneous and rapidly evolving
scenario. The cumulative evidence and experience with
second-generation antiandrogens and next-generation imaging modalities is shifting the way clinicians manage patients with CRPC. While these advances undoubtedly
enhance treatment outcomes, the limited guidance regarding some aspects of patient management adds to the
complexity of making therapeutic decisions in the M0CRPC
setting. In this manuscript, we captured the key—and often
controversial—features of M0CRPC management that clinicians face in their day-to-day practice. Between-country
diﬀerences regarding drug costs and reimbursement policies, the structure of the healthcare system, and the uneven
availability of imaging modalities encourage the development of country-speciﬁc recommendations that may complement oﬃcial guidelines. Our recommendations are
particularly suitable for countries with limited guidance on

the management of M0CRPC patients and expanding deployment of novel imaging techniques in the urology setting.
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