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Consensus Recommendations for the Management of High-Risk Biochemical Recurrence

in Prostate Cancer: A Modified Delphi Study by the Arab Association of Urology



Abstract

Biochemical recurrence (BCR) after radical prostatectomy (RP) or radiotherapy (RT) is common
and biologically heterogeneous, yet definitions and management strategies remain inconsistent
across clinical practice. A multidisciplinary panel of regional experts convened to develop
consensus recommendations for the definition, risk stratification, imaging, and treatment of high-
risk BCR. The group reviewed contemporary evidence on PSA kinetics, Prostate-Specific
Membrane Antigen Positron Emission Tomography/Computed Tomography (PSMA PET/CT),
androgen deprivation therapy (ADT) strategies, novel androgen receptor pathway inhibitors
(ARPIs), and local salvage options. A modified Delphi process was used to draft, refine, and vote
on candidate statements, with consensus defined a priori as >80% agreement. The panel defined
high-risk BCR primarily by PSA kinetics, with a Prostate-Specific Antigen Doubling Time
(PSADT) <9 months as the core criterion, in combination with post-RP PSA >1 ng/mL or post-RT
PSA >2 ng/mL above nadir and/or adverse pathological features. PSMA PET/CT was endorsed as
the preferred imaging modality for staging and localizing disease in BCR, given its superior
detection rates and impact on salvage radiotherapy planning and metastasis-directed strategies. For
systemic treatment, the group supported intermittent ADT in appropriately selected non-metastatic
high-risk BCR and recommended enzalutamide plus ADT as a standard of care in men meeting
high-risk criteria, with enzalutamide monotherapy as an alternative for those unable or unwilling
to receive castration-based therapy, within a structured monitoring framework. Implementation
recommendations emphasized multidisciplinary team management and the need for supportive
reimbursement and formulary pathways to ensure equitable access to advanced imaging and
ARPIs. Adoption of these recommendations, coupled with ongoing research into optimal
sequencing and real-world implementation, may help standardize care and improve long-term

outcomes for men with high-risk BCR.

Keywords: Prostate Cancer, High-risk Biochemical recurrence, Prostate-Specific Membrane

Antigen, androgen deprivation therapy, enzalutamide



1. Introduction

Prostate cancer (PC) represents a significant global health burden, standing as the most common
solid organ malignancy for men in many parts of the world and a leading cause of cancer-related
mortality [1,2]. Following primary definitive therapy with radical prostatectomy (RP) or radiation
therapy (RT), a substantial proportion of men, estimated at 20-40%, will experience a biochemical
recurrence (BCR) [3,4]. BCR, defined by a rising prostate-specific antigen (PSA) level, often
precedes clinically detectable metastatic disease by several years [5]. However, it is a critical
prognostic marker; the development of BCR is strongly associated with a heightened risk of distant
metastasis, reduced metastasis-free survival (MFS), and increased PC—specific mortality [6,7]. The
natural history following BCR is heterogeneous, largely dictated by factors such as Gleason score

at diagnosis, time from primary therapy to recurrence, and the kinetics of the PSA rise [5].

The management of BCR is complicated by a historical lack of consensus on its fundamental
definition. Major international guidelines have proposed different criteria; for instance, the
American Urological Association (AUA) has defined BCR post-RP as a PSA >0.2 ng/mL with a
subsequent confirmatory value, whereas post-RT recurrence is often defined by the ASTRO-
Phoenix criteria as a rise of >2 ng/mL above the PSA nadir [8,9]. This heterogeneity creates

challenges in comparing clinical trial outcomes and standardizing patient care.

Furthermore, the term “high-risk” BCR, which identifies patients most likely to progress and
benefit from early systemic therapy, lacks a universally accepted definition. Risk stratification
often relies on a combination of PSA doubling time (PSADT), absolute PSA values, and primary
tumor pathology, but the specific cut-offs used vary across guidelines and clinical trials [5,9]. This
inconsistency can lead to variable timing for the initiation of imaging and treatment, complicating

trial eligibility and making it difficult to provide clear prognostic counsel to patients. To address
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these limitations and provide a pragmatic framework for modern management, a clear and

clinically meaningful definition of both BCR and high-risk BCR is required.

The landscape of BCR management is rapidly evolving, driven by two major advances: the
widespread adoption of highly sensitive prostate-specific membrane antigen (PSMA) positron
emission tomography/computed tomography (PET/CT) imaging and the emergence of novel,
potent androgen-receptor pathway inhibitors (ARPIs) [10,11]. Data from recent phase III clinical
trials have established new standards of care, demonstrating significant improvements in MFS for
patients with high-risk BCR treated with intensified systemic therapy [12]. This consensus
initiative was convened to synthesize this new evidence and address the existing ambiguities in
the field. The objectives were to develop a set of clear, evidence-based, and regionally relevant
recommendations for the definition, diagnostic work-up, systemic and local treatment strategies,

and practical implementation of care for patients with high-risk BCR.

2. Methods

An expert panel was convened, comprising seven urologists from the Arab Association of Urology
(AAU), with recognized expertise in the management of PC. Members were selected from diverse
geographic regions and practice settings (academic and community-based) to ensure the final
recommendations would be broadly applicable. The scope of this consensus was strictly limited to
the management of patients with high-risk BCR following definitive local therapy (RP or RT) for
non-metastatic PC. The management of de novo metastatic disease or low-risk BCR was outside
the scope of this project. A comprehensive literature review was conducted to inform the
development of the consensus statements. Searches were performed in PubMed, MEDLINE, and
the Cochrane Library for articles published up to October 2025. Key search terms included

"prostate cancer," "biochemical recurrence," "PSA recurrence," "salvage therapy," "PSMA PET,"
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"androgen deprivation therapy," "intermittent," "enzalutamide," "apalutamide," and
"darolutamide." Priority was given to evidence from phase III randomized controlled trials, high-
quality prospective and retrospective observational cohorts, systematic reviews, meta-analyses,
and major international guideline documents relevant to the diagnosis and management of high-

risk BCR.

A modified two-round Delphi approach was employed to achieve consensus. An initial set of draft
statements was developed by a steering committee based on the literature review. These statements
were then distributed electronically to the entire expert panel for anonymous voting in the first
round. Panelists indicated their response to each statement by selecting one of three options: Agree,
Abstain, or Disagree. A pre-specified consensus threshold was set at >80% agreement. Panelists
were also invited to provide open-text comments and suggest modifications for each statement.
Statements that did not reach the consensus threshold or those with significant qualifying
comments were revised by the steering committee. The revised statements, along with a summary
of the first-round voting results and anonymized comments, were then circulated for a second and

final round of voting.

3. Results and Discussions

A total of 13 statements were developed and discussed. Of these, 9 statements achieved 100%

consensus and 4 achieved 86% consensus, all meeting the pre-specified threshold (Table 1).

3.1. Definition and Risk Stratification of High-Risk BCR

3.1.1. Consensus definition of BCR

BCR after definitive local therapy is traditionally defined by rising PSA in a patient whose PSA

initially became undetectable after RP or reached a post-radiotherapy nadir. Contemporary



guidelines from AUA/ASTRO/SUO and other societies commonly define BCR after RP as a PSA
>0.2 ng/mL confirmed by a second value, while after external-beam radiotherapy (EBRT) the
Phoenix definition (nadir + 2.0 ng/mL) is widely accepted as the standard criterion for biochemical
failure [13,9]. However, these thresholds were developed in the era of less sensitive PSA assays
and primarily for prognostication, and there is increasing recognition that earlier PSA rises below
0.2 ng/mL may still herald clinically relevant recurrence, particularly in men at higher risk of
progression. Recent guidance on salvage therapy after RP explicitly acknowledges that men with
a detectable ultrasensitive PSA that does not yet meet the classic >0.2 ng/mL definition may
nonetheless warrant evaluation and consideration of early salvage strategies [13]. In the view of
this background, and recognizing the widespread clinical use of ultrasensitive PSA in the Gulf
region, the panel agreed to adopt a more sensitive working definition for this consensus, whereby
BCR after RP is defined as an undetectable PSA with a subsequent detectable PSA that increases
on 2 or more determinations (PSA recurrence) or that increases to PSA >0.1 ng/mL. Following RT,

with or without HT, BCR is defined as a PSA level >2 ng/mL above the nadir (Statement 1).

3.1.2. Defining high-risk BCR

Risk stratification of BCR patients is critical for determining the appropriate intensity of salvage
treatment, as long-term outcomes vary substantially according to PSA kinetics and pathological
features [14]. A short PSADT after primary therapy is considered the most robust prognostic factor
for adverse outcomes and is independently associated with an increased risk of distant recurrence,
metastatic progression, and PC-specific mortality [15,16]. In this context, a rapid PSADT of <15
months signals an urgency for intervention [17], and high-risk BCR is generally defined by a
PSADT <12 months [18], while trials targeting the most aggressive disease, such as EMBARK,

have employed a stricter threshold of <9 months combined with a screening PSA >2 ng/mL above



nadir after radiotherapy or >1 ng/mL after RP and have demonstrated substantial MFS benefit with
enzalutamide-based therapy in this population. In the post-RP setting, even relatively low but
rising PSA values are prognostically important. A PSA >0.5 ng/mL is an independent predictor of
metastatic disease in men with PSADT <12 months, and a PSA >0.7 ng/mL is frequently used as
a practical high-risk threshold when considering systemic augmentation of salvage therapy
[13,18]. Guideline-based schemas are concordant with this PSA- and pathology-driven approach:
the EAU defines high-risk post-RP BCR by PSADT <1 year or pathological Grade Group (GG)
4-5 (Gleason score 8—10) , and high-risk post-RT by a short interval to biochemical failure (IBF)
<18 months or biopsy GG 4-5 [19,20]. On the other hand, the NCCN classifies high-risk disease
based on initial PSA >20 ng/mL, clinical T3 stage, and Gleason score >8, noting that patients with
two or more of these factors have a markedly increased hazard of subsequent BCR [21]. Consistent
with this body of evidence and the EMBARK high-risk definition, our expert panel agreed that
high-risk BCR should be defined primarily by PSA kinetics, with PSADT <9 months as the core
criterion; in our framework, patients with a post-RP PSA >1.0 ng/mL or a post-RT PSA >2.0 ng/mL
above nadir and PSADT <9 months, particularly when accompanied by adverse pathological
features (e.g. pT3 disease, positive margins, or Gleason Grade Group >3), are considered to have
high-risk BCR and to warrant early, proactive consideration of systemic therapy and/or intensified

local treatment (Statement 2).

3.2. Diagnostic Evaluation and Imaging

3.2.1. Role and limitations of conventional imaging

Conventional imaging techniques, including computed tomography (CT) and bone scintigraphy,
have a low diagnostic yield for detecting recurrent PC, particularly at low PSA levels characteristic

of early BCR [22,3,23]. For bone scans, the likelihood of a positive finding is low, specifically less



than 5% when the PSA level is below 7 ng/mL following RP [24,25]. Similarly, CT scans exhibit
low sensitivity, detecting local recurrence or lymph node metastases in only approximately
11-14% of patients within this lower PSA range [25,26]. Historically, the low sensitivity of
conventional imaging in the BCR setting frequently led to the misclassification of many high-risk
patients as having "non-metastatic" disease, underestimating the true extent of cancer spread [19].
This inherent technical limitation is insufficient for guiding modern, precision-focused treatment
decisions, as accurate anatomical and pathological localization is critical for optimizing salvage

RT (SRT) planning or identifying candidates for metastasis-directed therapy (MDT) [22].
3.2.2. PSMA PET/CT as the preferred imaging modality in BCR

PSMA PET/CT has revolutionized the diagnostic evaluation of BCR due to its significantly
superior sensitivity for disease localization compared to conventional imaging modalities (CT and
bone scintigraphy) [27-29]. The efficacy of PSMA PET/CT detection is directly correlated with
the measured PSA level. Detection rates range from 50% to 60% even within the critical salvage
window, where PSA is <0.5 ng/mL, a performance rate superior to that of other conventional
imaging modalities and earlier PET tracers like choline PET/CT [29-31]. Even at ultra-low PSA
levels (<0.2 ng/mL) following RP, the pooled detection rate remains substantial at 29.6% [32]. In
prospective BCR cohorts with negative or equivocal conventional imaging, '*F-DCFPyL PET/CT
(CONDOR study) and other PSMA ligands have demonstrated high localization rates (typically
>80%) and generated “clinically meaningful and actionable” findings that directly alter salvage
treatment plans [27].

Integration of PSMA PET/CT findings is therefore critical for guiding precise therapeutic
decision-making. Detailed lesion localization is indispensable for customizing salvage

radiotherapy (SRT), informing whether to treat the prostate bed alone or to extend fields to include



PSMA-positive pelvic lymph nodes [22], and its sensitivity for low-volume (oligometastatic)
disease underpins the use of metastasis-directed therapy (MDT), typically with stereotactic body
radiotherapy (SBRT), to ablate discrete lesions and delay the need for continuous systemic therapy
[33]. Practical considerations include the timing of imaging; ideally, PSMA PET/CT should be
performed before initiating new androgen deprivation therapy (ADT), as hormonal suppression
may reduce PSMA expression and diminish diagnostic sensitivity [34,35]. Currently available
PSMA radiotracers, such as ®Ga-PSMA-11, ®®Ga-PSMA 1&T, and '®F-PSMA-1007, demonstrate
broadly comparable detection performance in the ultra-low PSA setting. Importantly, a negative
PSMA PET/CT, particularly at low PSA levels, does not rule out microscopic disease, and
curative-intent SRT should generally proceed in high-risk patients with adverse prognostic features
even in the absence of visible lesions [13]. Reflecting this evidence, recent AUA/ASTRO/SUO
and EAU guidance recommend PSMA PET/CT as the most sensitive modality for detecting
biochemically recurrent disease and emphasize its central role in recurrent staging and treatment
planning [13,36]. On this basis, and consistent with the broader evidence base, the expert panel
agreed that PSMA PET/CT should be regarded as the preferred imaging modality for staging and
localizing disease in patients with BCR, offering superior detection rates and clinically impactful

information compared with conventional imaging (Statement 3).

3.3. Management of High-risk BCR

3.3.1. Goals of therapy and general treatment framework in BCR

In men with BCR after definitive local therapy, the principal management goals are to delay
metastasis and PC-specific mortality, minimise disease-related symptoms, and preserve health-
related quality of life (QoL), while avoiding overtreatment in those with indolent disease [37].

Contemporary reviews and guidelines emphasise that BCR represents a heterogeneous state in



which long-term outcomes are driven by PSA kinetics, pathological risk factors, and the timing
and pattern of recurrence, rather than PSA alone. Accordingly, treatment intensity should be
tailored to individual risk; low-risk patients may be safely managed with surveillance or local
salvage alone, whereas high-risk BCR warrants earlier consideration of systemic therapy [38]. In
this framework, SRT with or without ADT is the preferred approach for eligible men after RP,
while after primary radiotherapy, further local salvage, systemic treatment, or clinical trial
enrolment is considered according to risk stratification and modern imaging findings [13]. Overall,
management decisions in BCR should integrate risk category, comorbidities, life expectancy,
imaging (including PSMA PET/CT), and patient preferences to balance oncologic benefit against

the long-term toxicities of systemic therapy.

3.3.2. ADT Strategies in BCR

Intermittent versus continuous ADT in BCR: Several randomised trials and meta-analyses have
compared intermittent ADT (IADT) with continuous ADT (CAD) in men with non-metastatic or
BCR PC. The landmark NCIC CTG PR7 trial randomised 1,386 men with a rising PSA (>3 ng/mL)
more than one year after radiotherapy to intermittent versus continuous ADT and demonstrated
non-inferiority of IADT for overall survival, with better erectile function and mental health scores
during oftf-treatment periods [39]. Additionally, a systematic review, including pooled analysis of
non-metastatic and BCR populations, reports no significant difference in overall survival between
IADT and CAD, while highlighting potential quality-of-life advantages (sexual function, physical
well-being) and reduced treatment exposure with IADT [40]. IADT results in superior patient-
reported outcomes (PROs), with improvements in specific functional domains, such as sexual
activity and physical functioning, and reduced hot flashes, primarily mediated by partial

testosterone recovery during off-treatment cycles [41]. Furthermore, population-based cohort
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studies strongly support the safety profile of -ADT concerning chronic morbidities, demonstrating
a significantly lower risk of fractures (HR 0.52) and serious cardiovascular events, particularly
heart failure (HR 0.62), compared to C-ADT [42]. A recent narrative review on BCR management
similarly concludes that IADT is an acceptable alternative to continuous therapy in appropriately
selected men, especially those with higher-risk BCR but without radiographic metastases, provided
that patients are closely monitored and restarted on therapy when predefined PSA or clinical

criteria are met.

Treatment interruption after response to ADT: Treatment interruption, often termed a drug
holiday, following an induction phase allows clinicians to mitigate the cumulative long-term
toxicity and burden of therapy while maintaining durable disease control [43]. This approach was
successfully integrated into the design of the Phase 3 EMBARK trial, which used intensified
systemic therapy (Enzalutamide plus ADT) for high-risk BCR. The trial protocol defined an
induction duration of 37 weeks (approximately 9 months) of therapy. If patients achieved a deep
and favorable PSA response, specifically a nadir PSA <0.2 ng/mL (post-RP), treatment could be
safely suspended [12]. This intermittent approach maximized QoL by providing extended
treatment-free intervals (median up to 20.2 months for combination responders), demonstrating
that early, intensive therapy can achieve durable disease suppression that permits subsequent
periods off treatment. This strategy significantly benefits patients by substantially reducing
cumulative exposure to chronic ADT toxicities (e.g., bone density loss and cardiovascular risk)
[44]. Achieving this deep PSA response after the initial induction phase allows for safe treatment
breaks without compromising overall survival benefits. Clinicians should therefore offer ADT
interruption (i.e., a drug holiday) to patients with BCR who achieve a nadir PSA <0.2 ng/mL after

approximately 36 weeks of induction therapy, as this approach maintains therapeutic effectiveness
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and enhances patient QoL (Statement 4). This approach is specifically useful for managing non-
metastatic BCR following RT, serving as a reasonable option for patients who wish to minimize

side effects (Statement 5)

Criteria for discontinuing intermittent ADT and resuming therapy: The decision to
discontinue IADT is based on progression markers, including rising PSA kinetics, the appearance
of new or progressing lesions on imaging, or the emergence of intolerable side effects. Monitoring
absolute PSA thresholds is critical for triggering the return to therapy for patients treated under
intermittent protocols like EMBARK [12]. Treatment is typically resumed when PSA levels rise
to predefined, high thresholds:>2.0 ng/mL following RP or >5.0 ng/mL following RT (Statement
6). Furthermore, the observation of definitive radiographic progression should prompt a shift in
management strategy. Ignoring these progression signals while continuing ineffective ADT
exposes the patient to the accumulated burden of toxicity, such as bone density loss and
cardiovascular risk, without achieving any meaningful oncologic benefit [45,46]. Moreover, a
continuous, albeit ineffective, exposure to hormonal treatment accelerates the time to Castration-
Resistant PC (CRPC) and depletes future therapeutic options [47]. Thus, prompt resumption or
alteration of therapy based on defined triggers is crucial to maintaining therapeutic benefit and

preserving future treatment effectiveness.

3.3.3. Indications for prostate re-irradiation
In men with high-risk BCR after definitive RT, local salvage may be considered when recurrence
is confirmed as viable intraprostatic/prostate-bed disease on biopsy and comprehensive imaging

ensures no distant metastases, preferably with PSMA PET/CT to localize recurrence and exclude

M1 disease. PSMA PET/CT data in high-risk BCR indicate that, even with adverse PSA kinetics,
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a considerable subset of patients (20-30%) have recurrence confined to the prostate/prostate bed
or pelvis [48], supporting consideration of curative-intent local salvage rather than defaulting to
immediate lifelong systemic therapy [13]. Available salvage modalities include salvage RP (sRP),
cryoablation, high-intensity focused ultrasound (HIFU), and contemporary re-irradiation
approaches (high- or low-dose-rat [HDR/LDR] brachytherapy or SBRT), with selected-series
outcomes suggesting 5-year biochemical/relapse-free survival of approximately 50-60%, broadly

comparable across re-irradiation and ablative strategies in appropriately selected patients [49].

The key challenge in this high-risk, previously irradiated population is balancing oncologic benefit
with the risk of late genitourinary (GU) and gastrointestinal (GI) toxicity. A recent systematic
review and meta-analysis reported that salvage re-irradiation (SBRT or brachytherapy) is
associated with lower rates of severe GU toxicity (approximately 5.6-9.6%) compared with
ablative modalities such as sRP or HIFU, where grade >3 GU events of 21-23% have been
described, while maintaining similar long-term local control [49]. Modern focal or partial-gland
approaches, adherence to strict cumulative dose constraints, and careful patient selection are
essential to minimise toxicity. Given the complexity and potential morbidity of retreatment after
RT, these decisions should be made in a multidisciplinary setting and embedded within shared
decision-making, with clear discussion of benefits, risks, and alternatives. In line with this
evidence, the expert panel concluded that prostate re-irradiation (using SBRT or brachytherapy)
may be offered to highly selected, non-metastatic high-risk BCR patients with biopsy- and/or
PSMA PET/CT—confirmed local recurrence after prior RT, following multidisciplinary review and

thorough counselling regarding potential late toxicity (Statement 7).

3.3.4. Novel ARPIs in High-Risk BCR
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Enzalutamide plus ADT as standard of care in high-risk BCR (Statement 8)

The phase III EMBARK trial established ARPI with enzalutamide plus ADT as a new standard of
care for men with high-risk, non-metastatic castration-sensitive PC presenting with BCR [12]. In
EMBARK, 1,068 patients with high-risk BCR (PSADT <9 months and PSA >2 ng/mL above nadir
after radiotherapy or >1 ng/mL after prostatectomy) were randomised to enzalutamide plus
leuprolide, enzalutamide monotherapy, or leuprolide alone [12]. Enzalutamide plus leuprolide
significantly improved MFS versus leuprolide alone, with a hazard ratio (HR) for metastasis or
death of 0.42 (95% CI 0.30-0.61), and 5-year MFS rates of 87.3% vs 71.4%, respectively [12].
Moreover, enzalutamide plus leuprolide significantly improved overall survival (OS). In the recent
OS analysis presented at ESMO Congress 2025, 8-year OS was 78.9% (95% CI, 73.9-83.1) with
enzalutamide—leuprolide versus 69.5% (95% CI, 64.0-74.3) with leuprolide alone; 73 versus 111
deaths occurred, corresponding to a stratified HR for death of 0.60 (95% CI, 0.44—0.80; P=0.0006)
and a 40% relative reduction in mortality risk [50]. This efficacy positions the doublet therapy
superiorly to older systemic strategies; notably, enzalutamide is the only ARI-based regimen
proven to extend OS in nmHSPC with high-risk BCR, a benefit previously uncertain or modest
with older antiandrogens like bicalutamide, which provided a lower absolute OS improvement
over observation alone in the salvage setting [51]. Taken together, these data support enzalutamide
plus ADT as the preferred systemic option for men with high-risk BCR who are candidates for
intensified ARI. In line with this evidence, the expert panel endorsed enzalutamide plus ADT as a
standard-of-care systemic strategy for high-risk BCR (Statement 8), while acknowledging the

need to individualize use based on comorbidities, tolerability, and patient preference.
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Enzalutamide monotherapy as an alternative strategy: Enzalutamide monotherapy is a viable
option for patients with high-risk BCR who may be intolerant to, or wish to avoid, the full side-
effect profile of standard ADT. In the EMBARK trial, ENZA monotherapy demonstrated
superiority over ADT alone for MFS (HR 0.63; P=0.005), achieving a 5-year MFS rate of 80.0%
compared with 71.4% for ADT alone. While ENZA monotherapy significantly delayed the time
to metastasis, the improvement in OS trended favorably but did not reach statistical significance
compared to ADT alone [12]. The main advantage of this strategy is its differentiated tolerability
profile, as testosterone levels are largely preserved, patients experience fewer classical castration-
related symptoms such as severe hot flushes, loss of libido, and marked bone demineralization,
although enzalutamide monotherapy introduces a distinct spectrum of AR-targeted toxicities,
including gynecomastia, breast tenderness, fatigue, and hypertension, which must be carefully
discussed and monitored [12,52,53]. In high-risk BCR, this trade-off may be particularly attractive
for men who priorities preservation of sexual function and refuse or cannot tolerate LHRH therapy,
provided they are suitable for close surveillance of PSA kinetics and cardiovascular/metabolic risk
factors [54]. Emerging analyses from EMBARK further suggest that PSA nadir depth and time to
nadir under enzalutamide are powerful prognostic markers, supporting the rationale for future
intermittent, PSA-guided enzalutamide-based strategies (with or without background ADT)
analogous to established intermittent ADT paradigms [55]. On this basis, the expert panel
concluded that enzalutamide monotherapy is a reasonable alternative to enzalutamide plus ADT
for carefully selected high-risk BCR patients who decline or cannot tolerate castration-based
therapy, provided its use is embedded within a structured follow-up framework with predefined
PSA- and imaging-based triggers for treatment adaptation (Statement 9), and if patients achieved

a deep PSA response (<0.2 ng/mL) after approximately 36 weeks of therapy, treatment suspension
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(intermittent therapy) could be guided by this response, maintaining a significant MFS benefit

(Statement 10).

Safety, tolerability, and monitoring of enzalutamide: Enzalutamide plus ADT, while highly
effective for high-risk BCR, is associated with a distinct profile of adverse events (AEs) that
require proactive management. Common treatment-emergent AEs (>10% incidence) include
fatigue and hot flashes [12]. More serious risks target cardiovascular and bone health: pooled
randomized trials indicated that 14.2% of enzalutamide-treated patients developed hypertension
compared to 7.4% on placebo, and enzalutamide carried an increased risk of ischemic heart disease
[12]. Furthermore, falls occurred in 12% of patients receiving enzalutamide versus 6% on placebo,
and fractures occurred in 13% versus 6%, respectively [12]. Rarer but severe events include
seizures (occurring in 0.6% of patients, with a rate of 2.2% in those with predisposing factors) and
reports of Posterior Reversible Encephalopathy Syndrome (PRES) [12]. To mitigate these risks,
management must prioritize consistent monitoring, meaning that clinicians should perform a
DEXA scan at the start of enzalutamide plus ADT (and routinely thereafter, at least every two
years if bone-protective agents are not used) to evaluate fracture risk [36,56,57]. Cardiovascular
and metabolic monitoring should occur every three to six months, including checks of blood
pressure (BP), fasting glucose, HbAlc, and blood lipid levels [36]. Management of pre-existing
cardiovascular risk factors (e.g., hypertension, diabetes) must be optimized to reduce the risk of
ischemic heart disease. Finally, due to potential drug interactions (e.g., involving CYP3A4,
CYP2C9, and CYP2C19 enzymes), co-administration of certain medications should be avoided or
monitored closely. By employing regular monitoring and proactive management of common

toxicities, enzalutamide is generally well tolerated during long-term therapy (Statement 11).
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3.4. Health-System and Implementation Considerations

Effective management of high-risk BCR relies on the ability to deliver proven systemic therapies,
such as enzalutamide plus ADT, which has demonstrated significant benefits in MFS and OS
[12,50]. Analyses of this intensified combination therapy have established a robust health-
economic justification, demonstrating significantly higher Quality-Adjusted Life Years (QALYSs)
(8.96 QALYs) compared to ADT monotherapy (6.24 QALYs) over a 30-year horizon [58].
However, realizing this long-term patient value requires overcoming substantial implementation
challenges related to equitable access and cost coverage for novel agents and the sophisticated
diagnostics (like PSMA PET/CT) needed for appropriate patient selection. The value of precision
diagnostics, for instance, has also been shown to be maximized when applied early (PSA 0-1.99
ng/mL), yielding more favorable cost-effectiveness ratios (ICER of $39,730/QALY) than later
applications (ICER over $144,000/QALY), supporting the early use of novel technologies [59].
This cost disparity emphasizes the critical need for aligning formulary inclusion and
reimbursement policies with the clinical evidence derived from high-risk BCR trials (such as
EMBARK) to ensure that the proven survival advantages are not limited to specific populations
or practice settings (Statement 12). Equitable deployment of enzalutamide, therefore, requires
supportive reimbursement policies and formulary inclusion across diverse practice settings to

ensure timely access to these evidence-based treatments.

3.5. Multidisciplinary team—based management

Multidisciplinary Team—based management is strongly recommended for patients with high-risk
BCR to ensure individualized, evidence-based care. The complex nature of high-risk BCR,

characterized by nuanced risk stratification (e.g., integrating PSADT and Grade Group) and the
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proliferation of advanced diagnostic imaging, necessitates the integrated expertise provided by a
multidisciplinary team. Multidisciplinary team consultation ensures that diagnostic findings,
particularly the detection of occult systemic disease (miM1 status) via highly sensitive PSMA
PET/CT, are correctly interpreted and translated into optimal treatment sequencing, such as
integrating local SRT, MDT, and systemic intensification strategies. The core composition of an
effective multidisciplinary team for high-risk BCR must at a minimum include expertise from
urology, radiation oncology, and medical oncology (Statement 13). Depending on institutional
resources and the complexity of the specific patient case, this core team should be augmented by
specialists, including radiology, nuclear medicine, and pathology experts, to accurately stage
disease, as well as supportive care or geriatric oncology specialists to address the significant
physical and quality of life burdens associated with long-term therapy. This approach ensures that
competing risks, such as managing long-term side effects and balancing patient preferences
between intermittent and continuous therapy, are comprehensively addressed, maximizing the

potential for durable control while preserving patient health and function.

4. Future directions and research priorities

Despite substantial advances in imaging and systemic therapy, high-risk BCR remains a
heterogeneous and incompletely defined disease state, and several key questions emerged during
the consensus process. Long-term follow-up of EMBARK and other ARPI studies will be essential
to clarify the durability of metastasis-free and overall survival benefits, the optimal duration of
enzalutamide-based therapy, and evidence-based sequencing once progression occurs on
enzalutamide + ADT or monotherapy [60]. Current practice largely extrapolates from metastatic

hormone-sensitive and non-metastatic castration-resistant settings, yet robust data on post-
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enzalutamide sequencing in high-risk BCR are lacking. Existing evidence on timing and intensity
of ADT in BCR also remains mixed, underscoring the need for modern trials that integrate risk
stratification by PSADT, contemporary imaging, and quality-of-life end points, and that
prospectively evaluate continuous versus intermittent ARPI-based strategies rather than ADT

alone [41,61,62].

The widespread adoption of PSMA PET/CT has identified a growing cohort of men with
oligometastatic or loco-regional recurrence at low PSA levels, but the optimal management of
PSMA-defined disease remains unclear. Early randomised trials such as STOMP and ORIOLE
showed that metastasis-directed therapy can delay progression and defer systemic treatment in
oligometastatic recurrence, but these studies were conducted before routine PSMA imaging and
with limited integration of modern systemic agents [63,64]. Recent reviews of PSMA-guided
MDT emphasise the need to define standardised oligometastatic criteria, clarify the incremental
benefit of combining MDT with ARPIs, and evaluate the role of novel radioligand approaches
such as !""Lu-PSMA earlier in the disease course [65-67]. In parallel, guidelines highlight
persistent gaps in real-world implementation, including variable access to PSMA PET/CT,
advanced systemic therapies and re-irradiation across regions, which require prospective registries
and health-services research to understand barriers, equity, and cost-effectiveness in diverse

healthcare systems [68,69].
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Table 1. Consensus statements on the definition, diagnostic evaluation, and management of

high-risk biochemical recurrence (BCR) of prostate cancer and the achieved level of

agreement
Number | Statement | Consensus Level
Definition
1 BCR is defined as undetectable prostate-specific antigen (PSA) after 86%

radical prostatectomy with a subsequent detectable PSA that increases on 2
or more determinations (PSA recurrence) or that increases to PSA >0.1
ng/mL. A PSA level >2 ng/mL above the nadir following radiation therapy
(RT), with or without HT.

2 High-risk BCR is characterized by adverse prognostic factors, primarily a 86%
rapid PSA doubling time (PSADT) of <9 months, in addition to a post-RP
PSA >1 ng/mL or a post-RT PSA >2 ng/mL above nadir.

Diagnostic Evaluation

3 Prostate-specific membrane antigen (PSMA) PET/CT is the preferred 100%
imaging modality for staging and localizing disease in patients with BCR,
offering superior detection rates to conventional imaging (CT and bone

scan).
Management of BCR
4 For patients with BCR managed with ADT, treatment interruption (i.e., a 100%

drug holiday) should be offered to those who achieve an PSA response
(e.g., nadir PSA <0.2 ng/mL) after 36 weeks of therapy to improve quality
of life without compromising overall survival (OS).

5 Intermittent ADT can be considered for BCR post-RT in patients with non- | 100%
metastatic disease and a preference to minimize side effects.

6 Intermittent ADT should be discontinued if there is evidence of disease 100%
progression, rising PSA despite therapy, or intolerable side effects.

7 Prostate re-irradiation may be considered in highly selected patients with 100%
local recurrence, confirmed by imaging and/or biopsy, and without distant
metastasis.

8 Enzalutamide plus ADT should be adopted as standard of care in high-risk | 86%

BCR, as it significantly improves metastatic-free survival (MFS) and
overall survival (OS) compared to ADT alone.

9 Enzalutamide monotherapy represents a viable alternative for patients with | 100%
high-risk BCR, particularly for those who are intolerant to, or wish to
avoid, the side effects of ADT (e.g., hot flushes, bone demineralization). It
has demonstrated superior MFS compared to ADT alone

10 In patients with high-risk BCR treated with enzalutamide-based therapy, 100%
treatment suspension (intermittent therapy) can be guided by achieving a
deep PSA response (e.g., PSA <0.2 ng/mL at 36 weeks), as this approach
maintained a significant MFS benefit.

11 Timely and equitable access to novel, evidence-based therapies such as 100%
enzalutamide for high-risk BCR requires supportive reimbursement
policies and formulary inclusion to ensure these treatments can be
implemented across diverse practice settings.

12 Enzalutamide is generally well tolerated. Regular monitoring and proactive | 100%
management of common toxicities are recommended to optimize safety
and maintain quality of life during long-term therapy.
Multidisciplinary team-based management
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13 Whenever available, multidisciplinary team—based management is 100%
preferred for patients with high-risk BCR of PC, integrating expertise from
urology, radiation oncology, and medical oncology to individualize
treatment decisions.

ADT, androgen deprivation therapy; BCR, biochemical recurrence; BP, blood pressure; HT, hormonal
therapy; MFS, metastasis-free survival; OS, overall survival; PC, prostate cancer; PET/CT, positron
emission tomography/computed tomography; PSA, prostate-specific antigen; PSADT, PSA doubling
time; PSMA, prostate-specific membrane antigen; RP, radical prostatectomy; RT, radiotherapy.

5. Conclusions

High-risk BCR of PC is a distinct and clinically important state that demands harmonised
definitions and risk stratification. In this consensus, the panel highlights the central role of PSMA
PET/CT for accurate staging and treatment planning, the value of risk-adapted local salvage,
including carefully selected re-irradiation, and the growing importance of systemic strategies that
incorporate intermittent ADT and enzalutamide-based regimens for appropriate patients.
Enzalutamide plus ADT is endorsed as the standard of care for fit men with high-risk non-
metastatic BCR, with enzalutamide monotherapy as an alternative in selected individuals, provided
that safety, tolerability, and structured monitoring are prioritised. Equitable access to advanced
imaging and therapies, systematic toxicity surveillance, and multidisciplinary team—based
decision-making are essential to ensure that the benefits of these evolving approaches are realised
consistently across practice settings, while ongoing clinical trials and real-world research address

the remaining gaps in evidence.
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