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Abstract

Metastatic hormone-sensitive prostate cancer (mHSPC)
patients with visceral disease (VD) represent a high-risk subgroup associated with poor
prognosis. Despite the introduction of treatment intensification strategies, the optimal
systemic therapy for these patients remains unclear. This network meta-analysis
(NMA) aims to evaluate the efficacy of the current therapeutic combinations in terms
of overall survival (OS) in the subgroup of patients with VD.

A systematic review and NMA was conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-analyses guidelines (PROSPERO:
CRD42025642120). Phase 3 randomised controlled trials assessing systemic therapies
for mHSPC were identified through the PubMed, Cochrane, and Embase databases.
Only studies reporting OS outcomes for patients with VD were included. Hazard ratios
(HRs) and 95% confidence intervals (CIs) were extracted and analysed using a frequentist
NMA framework. The risk of bias was assessed using the Confidence in Network Meta-
Analysis (CINeMA) tool.

Eight phase 3 trials (7944 patients, 1189 with VD) were
included. The androgen deprivation therapy (ADT) + docetaxel + darolutamide combina-
tion was the most effective regimen (HR = 0.42, 95% CI: 0.21-0.82). Among doublets,
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Androgen receptor pathway ADT + docetaxel (HR = 0.53, 95% CI: 0.30-0.93) and ADT + abiraterone (HR = 0.58, 95% ClI:
inhibitors 0.41-0.83) showed superior efficacy to other androgen receptor pathway inhibitor—
based doublet regimens, including combinations with enzalutamide, apalutamide, and
darolutamide. The absence of individual patient data and the lack of efficacy data strat-

ified by metastatic site (liver or lung involvement) were the key limitations.
Treatment intensification with triplet therapy
(ADT + docetaxel + darolutamide) provides the greatest OS benefit in mHSPC patients
with VD. Doublet regimens incorporating chemotherapy or abiraterone remain viable
alternatives. Further prospective studies are needed to refine treatment selection based

on VD-specific biology and organ-specific metastatic patterns.

© 2025 The Author(s). Published by Elsevier B.V. on behalf of European Association of
Urology. This is an open access article under the CC BY license (http://creativecommons.
org/licenses/by/4.0/).

ADVANCING PRACTICE

What does this study add?

Previous studies have explored treatment intensification strategies in metastatic hormone-sensitive prostate cancer, but
the specific efficacy in patients with visceral disease (VD) has remained unclear. This is the first network meta-analysis to
comprehensively evaluate and rank all currently available systemic therapies in this high-risk subgroup. Our findings
demonstrate that triplet therapy with androgen deprivation therapy + docetaxel + darolutamide offers the greatest overall
survival benefit, followed by doublet regimens incorporating chemotherapy or abiraterone. Conversely, doublet therapies
with second-generation androgen receptor pathway inhibitors such as enzalutamide, apalutamide, and darolutamide
show limited efficacy in VD.

Clinical Relevance

Management of metastatic hormone-sensitive prostate cancer has evolved rapidly with treatment intensification strate-
gies; yet, patients with visceral disease (VD) continue to experience poor outcomes. This study provides the first conclu-
sive comparative analysis of all available treatment regimens, offering critical guidance for clinicians. The superiority of
chemotherapy-based regimens suggests that VD represents a distinct disease phenotype, potentially less responsive to
second-generation androgen receptor pathway inhibitors. This highlights the importance of personalised treatment
approaches, integrating systemic intensification with future biomarker-driven strategies. These findings may influence
clinical guidelines and trial design, advocating for increased representation of VD patients in future research. Associate
Editor: Guillaume Ploussard.

Patient Summary

We reviewed the data from multiple clinical trials to determine the best treatment options for patients with metastatic
prostate cancer that has spread to the lungs, liver, or other organs. We found that a combination of hormone therapy,
chemotherapy, and an additional targeted drug offers the best survival benefits. This research helps clinicians choose
the most effective treatment strategies for patients with this aggressive form of prostate cancer.

1. Introduction Biologically, VD in metastatic PC patients represents a
distinct entity, differing from bone metastases in tumour
microenvironment, immune interactions, and molecular
characteristics [6-8]. Clinically, VD in mHSPC patients is
associated with significantly worse outcomes, including
reduced overall survival (OS) [9]. A retrospective analysis
of the SEER programme (2010-2013) found that patients
with de novo bone disease and VD had significantly higher
PC-specific mortality than those with bone-only disease,
with hazard ratios (HRs) of 1.48 for bone plus brain, 2.18
for bone plus liver, and 1.33 for bone plus lung metastasis
[10]. Similarly, a post hoc analysis of the ARCHES trial in
patients treated with androgen deprivation therapy (ADT)

Prostate cancer (PC) remains one of the leading causes of
cancer-related mortality worldwide and is the most fre-
quently diagnosed malignancy among men in Europe and
the USA [1-3]. Metastatic PC at diagnosis presents a major
clinical challenge, impacting prognosis and therapeutic
decision-making. While bone and lymph node metastases
are the most common sites of disease dissemination, vis-
ceral disease (VD) occurs in approximately 10-20% of
patients with metastatic hormone-sensitive prostate cancer
(mHSPC) [4,5].
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+ enzalutamide reinforced the negative prognostic role of
VD and suggested reduced efficacy of androgen receptor
pathway inhibitors (ARPIs) in this setting [11].

Given the aggressive nature and poor prognosis of VD,
optimisation of systemic treatment strategies remains a
critical challenge. While treatment intensification has
improved outcomes in mHSPC in the last decade, it is
unclear whether these advances benefit patients with VD
to the same extent as those with nonvisceral metastases.
ADT has historically been the cornerstone of mHSPC treat-
ment, but the past decade has seen a paradigm shift. The
CHAARTED and STAMPEDE [12,13] trials demonstrated that
addition of docetaxel to ADT improved OS significantly,
challenging the historical reliance on ADT as the sole sys-
temic treatment for mHSPC. The approval of abiraterone
acetate (AA) for mHSPC in 2017, based on the LATITUDE
trial [14] findings, expanded treatment options further, pav-
ing the way for the integration of targeted therapies in PC.
More recently, the TITAN, ARCHES, and ENZAMET trials
have led to the widespread adoption of ARPIs [15-17], refin-
ing the treatment landscape and establishing several effec-
tive doublet combinations.

Risk stratification using the CHAARTED trial criteria,
which classify patients into high- and low-volume sub-
groups, has become central to treatment selection, identify-
ing patients most likely to benefit from chemotherapy-
based doublet therapy. However, data from the ARASENS
and PEACE-1 [18,19] trials have further reshaped the treat-
ment paradigm, demonstrating that triplet therapy, adding
darolutamide or AA to ADT and docetaxel, provides an addi-
tional OS benefit when compared with ADT plus docetaxel.
Nonetheless, these triplet combinations have not been com-
pared directly with doublet therapies combining ADT and
ARPIs.

Despite these advancements, the optimal treatment
strategy for treating VD in mHSPC patients remains uncer-
tain. Although novel therapeutic combinations have
improved OS significantly in the overall mHSPC population,
their benefit in VD is less clear. The growing number of
treatment options has introduced complexity in clinical
decision-making, particularly in the absence of head-to-
head comparisons between doublet and triplet combina-
tions. Furthermore, patients with VD have been under-
represented in major clinical trials, comprising only about
10% of the enrolled participants [12-19].

Given the significant prognostic implications of VD in
mHSPC, a comprehensive evaluation of systemic therapies
in this population is needed urgently. This study addresses
this gap through a systematic literature review and network
meta-analysis (NMA), assessing the impact of currently
approved systemic therapies on OS in patients with mHSPC
and VD.

2. Methods

2.1. Registration and search strategy

This systematic review and NMA was conducted in accor-
dance with the Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) for NMA guidelines,

the checklist of which is provided in Supplementary Table 1
[20]. The protocol was prospectively registered in the Inter-
national Prospective Register of Systematic Reviews (PROS-
PERO) with the following registration number:
CRD42025642120. PubMed, Cochrane Central Register of
Controlled Trials, and Embase were screened systematically
for phase 3 randomised controlled trials (RCTs) evaluating
systemic therapies in mHSPC.

The population, intervention, comparator, outcomes,
study design (PICOS) framework used to define eligibility
criteria is described in Supplementary Table 2). The follow-
ing keywords were used to select papers for inclusion in the
NMA: “Metastatic” AND “Prostate Cancer” AND “Phase III
clinical trial.” The complete search strategy is reported in
Supplementary Table 3.

Updates of the included studies were searched manually
up to February 24, 2025, and included in the analysis. Web-
sites of relevant oncology conferences were screened,
including the American Society of Clinical Oncology (ASCO),
the ASCO Genitourinary Cancers Symposium, the European
Society for Medical Oncology, and ClinicalTrials.gov.
Selected studies and other meta-analyses or reviews were
also searched through the reference sections.

2.2. Inclusion and exclusion criteria

Phase 3 RCTs evaluating the efficacy of systemic treatments
in patients with mHSPC were eligible. Trials investigating
the addition of locoregional treatments to systemic regi-
mens were excluded. Eligible studies were required to
report an efficacy analysis for patients with VD, though
site-specific stratification was not mandatory. For studies
with data published in multiple reports, the most recent
update, as of the data cut-off on February 24, 2025, was
selected. Trials focusing on metastatic castration-resistant
prostate cancer (mCRPC) or lacking VD-specific efficacy
were excluded. For trials without preplanned VD stratifica-
tion, data were extracted from subgroup analyses presented
in forest plots.

ADT was required as the comparator backbone, given its
role as the historical standard of care in mHSPC and its con-
sistent inclusion in all approved treatment regimens.
Accordingly, studies were eligible if the control arm
included ADT, either as monotherapy, with placebo, or in
combination with docetaxel, AA, or ARPIs. The presence of
ADT treatment across comparator arms allowed for consis-
tent linkage of treatment nodes within the network struc-
ture. Conversely, trials assessing the efficacy of targeted
therapies in patients with actionable genetic alterations
were not considered, as these fell outside the scope of this
research.

0S was selected as the primary outcome due to its con-
sistent definition and availability across all included trials,
as well as its relevance in a population with a high disease
burden and poor prognosis. Progression-free survival was
not considered, given the heterogeneity in assessment
methods across included trials—radiographic, biochemical,
or clinical—which limited comparability. Accordingly, addi-
tional outcome measures such as prostate-specific antigen
response and time to castration-resistant PC were also
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excluded, as these were not reported consistently across all
included trials.

2.3. Data extraction

Two independent reviewers (F.F. and G.N.) screened titles
and abstracts for relevance. The software “Rayyan” [21]
was used to assess the suitability of the screened papers
for inclusion. Full-text articles of potentially eligible studies
were retrieved and assessed based on previously defined
criteria, with disagreements resolved through discussion
or consultation with a third reviewer (L.F.). The final selec-
tion of studies was documented following the PRISMA
guideline flow diagram methodology.

The following data were extracted from the selected
studies: trial title and name, first author, publication year,
journal, study design, therapeutic regimens, total number
of patients in the experimental and control arms, VD sub-
group size, number of events in VD subgroups, trial primary
endpoints, HRs with corresponding 95% confidence inter-
vals (CIs), and safety data as reported by the authors.

24. Risk of bias and statistical analysis

Two reviewers (F.F. and G.N.) independently assessed the
risk of bias (RoB) for each study and the overall network
using the Cochrane Risk of Bias 2 Tool (RoB2) and the Con-
fidence in Network Meta-Analysis (CINeMA) framework,
respectively [22,23]. Disagreements were resolved through
consensus or consultation with a third author (L.F.).

Trials were evaluated independently based on six key
methodological aspects: randomisation, allocation conceal-
ment, blinding of participants/personnel and outcome
assessment, incomplete outcome data, and selective report-
ing bias. RoB for each domain was graded using the Grading
of Recommendations Assessment, Development, and Evalu-
ation system [24] and categorised as ‘“very low”, “low”,
“moderate”, or “high”. Accordingly, the network-wide RoB
was evaluated based on each CINeMA domain: within-
study bias, reporting bias, indirectness, imprecision, hetero-
geneity, and incoherence [23].

The potential bias related to small sample sizes was eval-
uated, given the limited number of patients with VD in the
included RCTs. To assess the small-study effects and publi-
cation bias, Begg’s and Egger’s tests were conducted. Begg’s
test evaluated the publication bias using rank correlation,
while Egger’s test assessed asymmetry in a combined-
adjusted funnel plot through a regression analysis. HRs
and their corresponding standard errors (SEs) were calcu-
lated for each study. A p value of <0.05 in Egger’s test was
considered indicative of a potential small-study bias.
Heterogeneity was assessed using the I2 statistic, and both
fixed- and random-effect meta-analyses were conducted.

The z statistic was calculated to assess the significance of
the treatment effects in the network. Derived from the esti-
mated effect sizes of HRs and their corresponding SEs, the z
statistic evaluated whether the observed treatment effects
were significantly different from zero.

Global and local inconsistency tests were performed to
assess the consistency of treatment effect estimates across
the network. The global inconsistency test evaluated

whether direct and indirect evidence in the network was
consistent, using a 2 test. A p value of <0.05 could suggest
significant inconsistency. Local inconsistency tests were
conducted on individual loops to check for inconsistencies
between the direct and indirect treatment comparisons for
specific treatment pairs.

The impact of collateral variables on the analysis out-
comes was assessed using the R? test.

All the statistical analyses were performed using the “R”
Software, version 4.4.2, with the “netmeta” and “ggplot 2”
libraries [25].

3. Results

3.1. Study selection and network structure

A total of 4344 eligible articles were identified through lit-
erature screening. After removing 1146 duplicates, 3198
records remained for evaluation. Exclusions were made for
reviews, editorials, meta-analyses, preclinical studies, phase
1/2 trials, non-English articles, and studies focusing on
mCRPC, leaving 18 full-text articles for assessment. Trials
in the mHSPC setting lacking VD-specific efficacy data,
including the PEACE-1 and STAMPEDE trials, were excluded
further. This resulted in the inclusion of eight RCTs pub-
lished between 2015 and 2024: CHAARTED, ARCHES, ENZA-
MET, TITAN, ARANOTE, CHART, LATITUDE, and ARASENS.
The study selection process is outlined in the PRISMA flow-
chart (Fig. 1).

A total of 7944 patients were included in the analysis,
with 1189 (15%) having VD at baseline. VD was defined
across the included trials as the presence of at least one
metastasis in at least one solid organ, such as the liver, lung,
or brain. VD status was found to be a predefined stratifica-
tion factor in four trials (LATITUDE, ARANOTE, ARASENS,
and CHART). The number of VD patients varied across trials,
ranging from 80 (ARANOTE) to 229 (ARASENS). The median
follow-up duration across the included trials was 45.1 mo,
with ENZAMET reporting the longest (68 mo) and ARANOTE
the shortest (25.3 mo) follow-up durations.

Treatment regimens included ADT combined with ARPISs,
AA, or docetaxel. Triplet therapy (ADT + ARPI/AA + doc-
etaxel) was evaluated only in the ARASENS trial, while the
remaining trials investigated ADT-based doublets as exper-
imental arms. Four trials incorporated a placebo in the con-
trol arm. Baseline characteristics of the selected trials are
summarised in Supplementary Table 4).

The treatment network included nine unique interven-
tions, forming eight direct comparisons. A network plot dia-
gram was generated to illustrate the relationships between
various treatments (Supplementary Fig. 1). While some
comparisons were based on direct connections, others
relied on indirect evidence through shared comparators.
Notably, no disconnected nodes were present, ensuring a
coherent and well-connected network (Fig. 2).

3.2. RoB assessment

The RoB assessment was conducted at both the study and
the network level. Six of the eight included trials were
judged to have an overall low risk, with minimal concerns
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Fig. 1 - PRISMA flow chart diagram. PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-analyses.

across domains such as randomisation, allocation conceal-
ment, outcome assessment, and selective reporting. Con-
versely, the CHART and ENZAMET trials were rated as
having a moderate RoB due to their open-label design, while
ARANOTE raised concerns regarding the population selec-
tion bias due to the inclusion of patients with a prior favour-
able ADT response (Supplementary Fig. 1). At the network
level, CINeMA assessment revealed moderate concerns in
comparisons involving CHART, ENZAMET, and ARANOTE,
primarily due to indirectness and imprecision, as illustrated
in the corresponding heatmap (Supplementary Fig. 2). A
funnel plot analysis showed no strong indication of any
publication bias (Egger’s p = 0.3119; Begg’s p = 0.4579),
though some dispersion among smaller studies suggested
mild small-study effects. Adjustments via the trim-and-fill
method, taking into account potential missing studies, con-
firmed the overall robustness of the pooled results (Supple-
mentary Fig. 3).

The funnel plot in Supplementary Fig. 3 provided the
visual assessment of the potential publication bias and
small-study effects. The relatively symmetrical distribution
of studies suggested no strong evidence of bias, supporting
the results of Egger’s (p = 0.3119) and Begg’s (p = 0.4579)
tests. However, some dispersion among smaller studies
was noticeable, indicating mild small-study effects or
heterogeneity. The trim-and-fill method was performed in
order to adjust the distribution taking into account poten-
tial missing studies (Supplementary Fig. 3). Accordingly,
the overall distribution remained relatively balanced, rein-
forcing the robustness of the results.

3.3. Efficacy analysis and forest plot

The initial evaluation focused on the HRs derived from each
individual trial, limited to the subgroup of patients with VD,
and based exclusively on direct, within-trial comparisons
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Network plot

Bicalutamide + ADT

ADT

Rezvilutamide + ADT

Abiraterone + ADT

Docetaxel + ADT

Enzalutamide + ADT

Apalutamide + ADT

Darolutamide + docetaxel + ADT
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Fig. 2 - Network plot diagram. The network plot illustrates the structure of the comparisons among different systemic therapies. Each node represents a
treatment, and the size of the node is proportional to the number of patients receiving that specific therapy. The lines connecting the nodes indicate direct
comparisons between treatments in randomised controlled trials, with the thickness of the edges corresponding to the number of studies available for each
comparison. ADT serves as the common comparator in multiple trials, linking various treatment regimens, including next-generation ARPIs, chemotherapy,
and triplet therapy combinations. The presence of indirect comparisons allows for the estimation of treatment effects beyond direct evidence. ADT =

androgen deprivation therapy; ARPI = androgen receptor pathway inhibitor.

between randomised treatment arms (Supplementary
Table 2).

The LATITUDE trial, evaluating the combination of ADT +
AA, demonstrated a statistically significant survival benefit
(HR = 0.58, 95% CI: 0.41-0.83). Similarly, the CHAARTED
trial, assessing the efficacy of the combination ADT + doc-
etaxel, showed a marked reduction in the risk of death
(HR = 0.53, 95% CI: 0.30-0.93), highlighting the benefit of
chemotherapy intensification. The TITAN trial, which evalu-
ated ADT + apalutamide, reported moderate efficacy
(HR = 0.76, 95% CI: 0.47-1.23), while the ARANOTE study
on ADT + darolutamide (HR = 0.82, 95% Cl: 0.36-1.87)
yielded less conclusive results, mainly due to a small sam-
ple size and short follow-up. The CHART trial, examining
ADT + rezvilutamide, showed the least favourable outcome
(HR = 1.11, 95% CI: 0.60-2.05), confirming the limited effi-
cacy of this regimen in mHSPC patients with VD. Finally,
the ARASENS trial, assessing the efficacy of triplet therapy
with ADT + docetaxel + darolutamide, reported a nonsignif-
icant result (HR = 0.79, 95% CI: 0.55-1.14) when compared
directly with ADT + docetaxel.

The efficacy data from each trial, obtained from VD-
specific subgroup analyses of direct comparisons, were sub-
sequently incorporated into the NMA framework, allowing
for the integration of both direct and indirect comparisons,
with ADT serving as a common comparator (Fig. 3).

Therefore, the indirect HRs were estimated within the
network for treatment regimens that were not directly
compared in the original trials. Hence, when indirectly com-
pared within the network, ADT + docetaxel + darolutamide
emerged as the most effective regimen, exhibiting the low-
est HR (0.42, 95% CI: 0.21-0.82). The pooled HR across the
entire network was 0.72 (95% CI: 0.59-0.88) under the
fixed-effect model and 0.75 (95% CI: 0.57-0.99) under the
random-effect model, confirming the overall superiority of
combination regimens over ADT alone. Notably, doublet
therapies incorporating ADT + docetaxel (HR = 0.53, 95%
CI: 0.30-0.93) and ADT + AA (HR = 0.58, 95% CI: 0.41-
0.83) remained among the most effective options. Con-
versely, other next-generation ARPI doublets, including
enzalutamide, apalutamide, and darolutamide, demon-
strated only moderate efficacy, with ADT + apalutamide
showing the best performance among these regimens
(HR = 0.76, 95% CI: 0.47-1.23).

To further validate the robustness of these findings, the
z-statistic value was calculated, yielding an absolute z score
of 3.04 (p = 0.0024) meeting the prespecified thresholds for
statistical significance (|Z| > 2.58; p < 0.05), reinforcing the
reliability of the observed network-based treatment
rankings.

The rankogram analysis provided additional insight into
treatment ranking, based on P scores and surface under the
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Fig. 3 - Network meta-analysis forest plot for direct and indirect comparisons. CI = confidence interval; HR = hazard ratio; SE = standard error.

cumulative ranking curve (SUCRA) values. Both ranking
approaches consistently identified ADT + docetaxel + daro-
lutamide as the most effective regimen, achieving the high-
est P score (0.91) and SUCRA score (0.899), confirming its
status as the most effective regimen in the network. Among
doublets, ADT + docetaxel (P score: 0.809; SUCRA score:
0.784) and ADT + AA (P score: 0.768; SUCRA score: 0.736)
emerged as the most effective treatment combinations.
Conversely, ADT + enzalutamide (P score: 0.244; SUCRA
score: 0.193), ADT + bicalutamide (P score: 0.194; SUCRA
score: 0.165), and ADT + rezvilutamide (P score: 0.159;
SUCRA score: 0.122) ranked among the least effective treat-
ments, consistent with their higher HR values (Fig. 4).

To complement these findings, the pairwise comparison
heatmap (Fig. 5) provided a comprehensive overview of the
relative efficacy of each treatment within the network,
based on the integrated estimates derived from both direct
and indirect comparisons across trials. Consistent with the
primary NMA results, ADT + docetaxel + darolutamide con-
sistently outperformed all the regimens in direct and indi-
rect comparisons. Similarly, ADT + AA and ADT +
docetaxel maintained a favourable position among doublet
regimens. Conversely, ADT + rezvilutamide and ADT + bica-
lutamide ranked among the least effective regimens,
demonstrating inferior outcomes to both chemotherapy-
and ARPI-based combinations. Full pairwise comparison
details, including HR estimates and the relative 95% Cls,
are provided in Supplementary Table 5.

To explore the potential impact of follow-up duration on
treatment outcomes, a metaregression analysis was per-
formed using median follow-up time as a covariate
(Fig. 6). The regression plot demonstrated an R? value of
0% (p = 0.463), indicating no significant influence of the
follow-up time on HR estimates across the included trials.
This finding suggests that variations in studies’ follow-up
periods did not introduce a bias into the analysis, reinforc-
ing the robustness of the observed findings.

4. Discussion

To our knowledge, this NMA represents the most compre-
hensive and up-to-date evaluation of systemic therapies
for mHSPC patients with VD, incorporating the Ilatest
updates from all therapeutic combinations currently avail-
able. The treatment landscape of mHSPC has undergone a
paradigm shift over the past decade, with combination ther-
apies improving patient outcomes significantly. However,
the optimal management of VD remained uncertain. VD
represents a distinct clinical and biological entity, associ-
ated with more aggressive behaviour, resistance to ARPIs,
and significantly worse prognosis compared with nonvis-
ceral metastases [26].

Our findings confirm that treatment intensification pro-
vides a survival advantage in patients with mHSPC and
VD, although the magnitude of benefit varies across differ-
ent therapeutic strategies. The triplet combination of ADT
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Fig. 5 - Heatmap for efficacy of each pairwise comparison. Rows represent the reference treatment, while columns represent the comparator. Each cell
contains the HR for OS for the reference treatment relative to the comparator treatment. The colour gradient represents HR values, with lower HRs (purple)
indicating a survival benefit for the reference treatment over the comparator and higher HRs (red) indicating inferior efficacy. The nature of the HR value for
each pairwise comparison—whether derived from direct or indirect evidence—is indicated below the numerical value in each cell. HR <1 indicates that the
comparator treatment is associated with a lower risk of death than the reference, HR >1 (red shades) indicates that the comparator treatment is associated
with a higher risk of death compared with the reference, and HR = 1 (white) indicates no difference in survival benefit between the two treatments. ADT =
androgen deprivation therapy; HR = hazard ratio; OS = overall survival; VD = visceral disease.
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Fig. 6 - Metaregression plot evaluating the influence of follow-up time on trial results. The R? value of 0% indicates that follow-up duration does not explain
any variability in log HR across trials. The p value (0.463) is nonsignificant, meaning that there is no statistically significant association between follow-up
duration and treatment effect. The regression line (red) is almost flat, indicating a very weak, nonsignificant negative trend. The confidence interval (shaded
area) is wide, further suggesting a lack of a strong relationship. HR = hazard ratio.

+ docetaxel + darolutamide emerged as the most effective
regimen, demonstrating the highest OS benefit, followed
by ADT + docetaxel and ADT + AA. Conversely, doublet ther-
apies with apalutamide, enzalutamide, and darolutamide
demonstrated limited efficacy in this population.

The biological rationale for these differences warrants
further exploration. Unlike bone metastases, which remain
highly androgen receptor (AR) dependent even in the
mCRPC setting, VD frequently exhibits molecular alterations
that drive AR-independent progression, including TP53 and
PTEN loss, RB1 deletions, MYC amplifications, and neuroen-
docrine differentiation [27-30]. Particularly, liver metas-
tases are associated with increased genomic instability
and resistance to AR-targeted agents [31]. These findings
could provide a plausible biological rationale for the inferior
efficacy of ARPI-based doublet for VD, as observed in both
our NMA and previous RCTs. In contrast, cytotoxic
chemotherapy with docetaxel, which induces apoptosis
through microtubule stabilisation independently of AR-
mediated signalling, may provide superior therapeutic effi-
cacy in this patient population, potentially explaining the
improved outcomes observed with triplet therapy.

Moreover, a noteworthy finding of our analysis is the
superior efficacy of AA to that of other ARPIs, positioning
it as the most effective chemotherapy-free option. However,
the underlying mechanisms driving this difference remain
uncertain. One potential explanation may be related to
pharmacodynamic differences between these agents: unlike
direct AR antagonists such as enzalutamide, apalutamide,

and darolutamide, which inhibit AR signalling downstream,
AA acts upstream by suppressing androgen biosynthesis at
the CYP17A1 level [32]. This mechanism results in a deeper
systemic castration by reducing testosterone production at
adrenal, testicular, and intratumoral sites. Nevertheless,
while biologically plausible, this hypothesis remains specu-
lative and requires further validation through dedicated
translational research. Importantly, no evident clinical or
patient selection bias emerges as a determinant of this
observed difference in efficacy. Particularly, the inclusion
criteria of the LATITUDE trial [14] specifically excluded
patients with prior chemotherapy exposure, thereby reduc-
ing the potential confounding effect of previous systemic
treatments on the observed OS benefit. Conversely, trials
evaluating ARPIs included a higher proportion of patients
treated previously with docetaxel, raising concerns about
residual confounding. However, a cross-trial comparison
does not support this explanation. The TITAN trial, which
evaluated ADT + apalutamide, included only ~10% of
patients with prior docetaxel exposure, yet reported more
favourable results than ARCHES and ENZAMET, in which
prior chemotherapy exposure was higher (18% and 45% of
patients, respectively) and VD-specific efficacy outcomes
were less favourable [15-17]. This suggests that prior expo-
sure to docetaxel alone is unlikely to account for the differ-
ences in OS observed between AA and ARPIs. Therefore,
while the possibility that pharmacodynamic differences
contribute to the observed results remains an intriguing
hypothesis, the available evidence does not allow definitive
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conclusions regarding the superiority of one treatment over
another. Further studies, particularly individual patient data
(IPD) meta-analyses, could help elucidate the mechanisms
underlying this difference in efficacy between AA and the
other ARPIs.

From a clinical perspective, our findings highlight the
necessity of risk-adapted treatment strategies based on
metastatic burden and disease biology. While ARPI-based
doublet regimens remain an option for patients with non-
visceral or low-volume mHSPC, our analysis suggests that
the presence of VD warrants a more intensive treatment
approach incorporating chemotherapy in triplet combina-
tions. This aligns with evidence from the ARASENS and
PEACE-1 [18,19] trials, which demonstrated that addition
of an ARPI to ADT and docetaxel improves OS significantly
in high-volume mHSPC patients, a subgroup in which VD
is largely represented. Although the PEACE-1 trial could
not be included in this NMA due to the absence of VD-
specific efficacy data, its regimen—ADT + docetaxel + AA—
would likely have yielded favourable results. Indeed, doc-
etaxel and AA emerged as the most effective agents, sug-
gesting that the PEACE-1 triplet may further reinforce the
benefits of treatment intensification in VD. Therefore, the
exclusion of PEACE-1 remains a notable limitation, as its
inclusion could have strengthened the reliability of our
findings.

Despite these compelling results, critical gaps remain,
and this analysis has limitations that should be considered
when interpreting its findings. Firstly, none of the included
RCTs performed a site-specific differential analysis of VD,
despite well-documented heterogeneity in prognosis
among different visceral metastatic sites. A retrospective
analysis from the TAX327 trial [33] demonstrated that liver
metastases were associated with the worst prognosis,
whereas lung metastases exhibited a more indolent course.
Accordingly, brain metastases, though rare, were linked to
particularly aggressive disease [34]. Similarly, a post hoc
analysis from the LATITUDE trial [35] demonstrated that
in patients with lung metastases, the combination of ADT
+ AA improved clinical outcomes in both OS and radio-
graphic progression-free survival, with benefits comparable
with those observed in patients without VD. Conversely,
men with liver metastases benefited less from ADT + AA
than all other subgroups. These findings align with prior
mHSPC and mCRPC studies [36,37], which showed that
men with lung-only metastases had survival outcomes sim-
ilar to those with bone-only disease. Thus, the absence of
this site-specific stratification remains a critical knowledge
gap, limiting a more nuanced understanding of how treat-
ment efficacy may differ across visceral subtypes.

Finally, this analysis used OS as the primary outcome
measure, which is highly influenced by subsequent treat-
ments and overall treatment sequencing. This limitation
may become even more critical in the coming years, as sev-
eral highly effective treatments continue to emerge in the
mCRPC setting, most notably radioligand therapy with Lu-
PSMA [38,39]. Moreover, heterogeneity in trial inclusion cri-
teria may limit the generalisability of our findings. Notable
differences included the definition of metastatic disease,
which was based on high-risk features in the LATITUDE trial

and on disease volume in the CHAARTED trial, varying
thresholds for Eastern Cooperative Oncology Group perfor-
mance status, and allowance for prior docetaxel treatment
in trials such as ARCHES and ENZAMET. Baseline demo-
graphic and clinical characteristics also varied across stud-
ies, further complicating direct comparisons and pooled
efficacy estimates. Therefore, a more direct approach, such
as an IPD meta-analysis, would allow for patient-level
adjustments and stratified analyses, mitigating residual
confounding and enhancing the precision of survival
estimates.

5. Conclusions

This NMA represents the most comprehensive and updated
synthesis of available evidence regarding systemic treat-
ment strategies in mHSPC patients with VD. The findings
reinforce the importance of treatment intensification, as tri-
plet therapy with ADT + docetaxel + darolutamide emerged
as the most effective approach in this high-risk population.
However, significant gaps remain, particularly regarding the
biological heterogeneity of VD, the potential role of molec-
ular profiling in treatment selection, and the absence of
IPD. Future research should focus on addressing these
knowledge gaps through prospective studies, real-world
evidence, and biomarker-driven trials to further refine the
management of mHSPC patients with VD.
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