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Visceral metastasis is widely considered a prognostic factor for overall survival of men with 

metastatic castration-sensitive prostate cancer (mCSPC) and has been historically 

managed with androgen deprivation therapy (ADT). More recently, this therapeutic 

scenario has been enriched by the possibility to integrate ADT with chemotherapy or novel 

androgen-signalling–targeted inhibitors. In order to define the effect of 

chemotherapy/androgen-signalling–targeted inhibitors plus ADT, we performed a pooled 

analysis on patients with mCSPC and visceral metastases revealing that survival was 

significantly improved in patients without visceral metastasis (HR=0.64 95%CI: 0.56-0.74; 

p<0.01) compared with men with visceral metastases (HR=0.68; 95%CI: 0.51-0.91; 

p<0.01). Although several limitations do not allow to draw definitive conclusions, our 

analysis confirms the efficacy of chemotherapy/androgen-signalling–targeted inhibitors in 

combination with ADT also in mCSPC with visceral metastases. In the absence of specific 

randomized controlled trials, symptoms, toxicity, cost, patients’ preference and clinical 

experience should guide the decision to add chemotherapy or androgen receptor-targeted 

therapy to ADT in patients with visceral metastases from mCSPC. 



 

Introduction 

 

Metastatic castration-sensitive prostate cancer (mCSPC) accounts for lesser than 10% of 

patients of all new prostate-cancer [1]. Although mCSPC has been historically managed 

with androgen deprivation therapy (ADT) through medical or surgical castration, more 

recently its therapeutic scenario has been enriched by the possibility to integrate ADT with 

chemotherapy or novel androgen-signalling–targeted inhibitors. From 2015, the addition of 

docetaxel to ADT for men with high-volume mCSPC has been considered the gold 

standard [2], as well as abiraterone acetate plus ADT have also improved overall survival 

in mCSPC [3,4], regardless of the burden of disease [5]. Similarly, apalutamide and 

enzalutamide were evaluated with interesting results in different phase III randomized trials 

[6-8]. All these studies showed a survival advantage in favour of novel androgen- 

signalling–targeted inhibitors although there is the need for prognostic factors to better 

stratify the patients considering that another strategy with a combination of chemotherapy 

to ADT [9] is available, and a direct comparison between all these approaches (docetaxel 

+ ADT vs novel androgen-signalling–targeted inhibitor + ADT) is lacking. 

 

Discussion 

 

Visceral metastasis is widely considered a prognostic factor for overall survival of men with 

mCSPC. Data from different phase III trial suggest that visceral metastases (mainly lung or 

liver metastasis) account for less than 20% of patients with mCSPC [10]. Treating men 

with visceral metastases from de-novo’ mCSPC is considered an interesting challenge as 

no study reported a direct comparison from docetaxel + ADT versus novel androgen- 

signalling–targeted inhibitor plus ADT. 



 

From 2015, the addition of docetaxel to ADT has been investigated in three different phase 

III trials: the CHAARTED, the GETUG-AFU15 and the STAMPEDE (an arm of docetaxel) 

trials [9,11,12]. Docetaxel (Taxotere) is a member of the taxanes family which promotes 

aggregation of microtubules and the consequent inhibition of microtubule depolymerization 

tubulin, leading to the M-phase cell-cycle arrest and apoptosis through B-cell lymphoma 

(Bcl-2) phosphorylation [13]. The TAX 327 clinical trial was the first study to report efficacy 

of docetaxel for prostate cancer patients: in this study, 1006 patients refractory to the 

hormonal treatment were randomized to receive either docetaxel versus standard of care 

(SOC) mitoxantrone. Patients administered with docetaxel showed a higher survival rate 

than those administered with SOC, namely 18.9 months versus 16.5 months respectively 

(P=0.009) [14]. In the recent past, the CHAARTED randomized trial recruited 790 

metastatic prostate cancer patients to receive ADT plus docetaxel or ADT alone. Patients 

with high-volume disease (bone metastasis only) reported a hazard ratio of 0.64 (0.46 – 

0.89) while patients with visceral metastasis - observed in the 14% of patients in the 

experimental arm and 17% of patients in the control arm – reported a significant hazard 

ratio of 0.52 (0.25 – 1.07). In the GETUG-AFU15 trial, visceral metastases were observed 

in the 15% of men in the experimental arm and 12% of men in the control arm. However, 

the hazard ratios observed for GETUG-AFU15 study were 1.06 (0.41 – 2.75) for patients’ 

group with no bone metastasis and 1.01 (0.74 – 1.38) for the patients’ group diagnosed 

with bone metastasis. The STAMPEDE trial, which enrolled fewer patients with visceral 

metastases - liver metastases and lung metastases were reported in approximately 3% of 

all patients evaluated - a confirmed hazard ratio of 0.95 (0.62 – 1.47) was observed for 

patients with no metastatic lesions and a hazard ratio of 0.76 (0.62 – 0.92) for the 

metastatic patient group. 

The efficacy of androgen-signalling–targeted inhibitors plus ADT for patients with visceral 

metastases has been tested in several studies. The steroids abiraterone acetate (AA) and 



 

prednisone are administered together to inhibit CYP17 and zeroing the synthesis of 

androgens. Normally, CYP17 promotes the conversion of progesterone and pregnenolone 

to testosterone precursors; its inhibition leads to the decrease of cortisol levels and the 

compensatory rise of adrenocorticotropic hormone (ACTH) which, in turn, is hampered by 

the concomitant administration of steroids [15]. The COU-AA-301 study has been a 

cornerstone for the AA clinical approval: 1195 patients with prostate cancer were randomly 

assigned to receive either 1000 mg of AA or placebo with a prolonged OS for abiraterone 

acetate group (14.8 months vs. 10.9 months, HR = 0.65) [16]. More recently, the addition 

of abiraterone acetate and prednisone to ADT in CSPC has been investigated in two large 

trials: LATITUDE and STAMPEDE (abiraterone acetate arm) [3,4]. In the LATITUDE trial, 

where 1199 patients were randomly assigned to receive either ADT plus AA (1000 mg 

daily) or ADT plus dual placebos, the patients group with no visceral metastasis reported a 

final hazard ratio of 0.66 (0.53 – 0.82) whereas the patients’ group with visceral metastasis 

- nearly 20% of patients - reported a significant hazard ratio of 0.51 (0.33 – 0.79).  

Although the total median overall survival (OS) was 32 months in the placebo arm and not 

reached for the abiraterone arm (Table 1), the hazard ratio was in favour of patients with 

visceral metastases (0.51 versus 0.66). 

Enzalutamide has been investigated in two randomized trials for men with mCSPC 

(ENZAMET and ARCHES) [6,8]. Enzalutamide (Xtandi®) is a second-generation 

androgen receptor (AR) inhibitor which prevents androgen binding to the AR, activated AR 

nuclear translocation and its binding to the DNA, resulting in significant impairment of the 

AR signalling pathways at different stages [17]. In the first place, enzalutamide showed a 

meaningful lower risk of metastasis in the phase III PROSPER clinical trial where 1401 

non-metastatic prostate cancer patients were randomized 2:1 to receive 160 mg 

enzalutamide or placebo once daily. The median metastasis-free survival was 36.6 versus 

14.7  months  among patients  administered  with  enzalutamide  and  placebo respectively 



 

[18]. In the ENZAMET clinical study, a total of 1125 metastatic hormone-sensitive prostatic 

adenocarcinoma patients were enrolled. Patients with no metastasis who received 

enzalutamide benefited the most with a hazard ratio of 0.62 (0.47 – 0.82) whereas among 

patient with visceral metastasis - about 10% of patients - reported a hazard ratio of 1.05 

(0.54 – 2.02). In the ARCHES trial, a total of 1150 men diagnosed with prostate cancer – 

no patients with visceral metastases – were randomly assigned 1:1 to receive 

enzalutamide (160 mg/day) or placebo For patients with disease localization at baseline at 

bone only, soft tissue only and bone plus soft tissue the hazard ratios observed were 0.33 

( 0.22 – 0.49), 0.42 (0.15 – 1.20) and 0.42 (0.30 – 0.60) respectively [19]. 

Apalutamide is another novel non-steroidal antiandrogen agent which binds directly to the 

ligand-binding domain of the AR and, similarly to the enzalutamide, stops the AR 

translocation, DNA binding and the consequent androgen-receptor-mediated transcription 

[20]. Apalutamide agent firstly showed significant efficacy in the phase III SPARTAN trial 

where a total of 1207 non-metastatic prostate cancer patients were randomized 2:1 to 

receive apalutamide or placebo in combination with ADT [20]. Patients administered with 

apalutamide  reported statistically significant longer  metastasis-free  survival  (40.5 versus 

16.2 months) [HR = 0.28 (95% CI = 0.23-0.35) [20]. Afterwards, apalutamide has been 

tested against standard ADT in the TITAN trial [7] where 525 patients were randomly 

assigned to apalutamide group and 527 to the placebo group. Among the patients’ group 

with only bone metastasis at baseline and no visceral metastasis, the hazard ratio was 

0.63 (0.56-0.74). The patients’ group with visceral disease and bone metastasis at 

baseline - about 10% of patients had lung metastases and more than 2% of patients had 

liver metastases - reached a hazard ratio of 0.99 (0.55–1.77) 

 
 

In order to define the effect of chemotherapy/androgen-signalling–targeted inhibitors plus 

ADT, we performed a pooled analysis on patients with mCSPC and visceral metastases 



 

with all available data; therefore, data from LATITUDE, ENZAMET, TITAN and 

CHAARTED trials were analysed [3,6,7,9] (Table 1). A pooled analysis based on the 

presence of visceral metastasis revealed that survival was significantly improved in 

patients without visceral metastasis (HR=0.64 95%CI: 0.56-0.74; p<0.01 Figure 1), as well 

as men with visceral metastases (HR=0.68; 95%CI: 0.51-0.91; p<0.01 Figure 1). 

The presence of visceral metastases in CSPC is generally related to a poor prognosis. It 

has been estimated that up to 15% of de novo mHSPC patients had visceral metastases 

at the diagnosis [13]. Visceral metastases are one of the three criteria to define both high- 

volume CSPC (used to decide patients to treat with chemotherapy + ADT) and high-risk 

CSPC (used to decide to treat patients with abiraterone acetate + ADT). Interestingly, 

although high-volume disease and high-risk disease were mainly used to classify patients 

in the CHAARTED and LATITUDE studies [3,9], several retrospective studies validated 

their prognostic role in different populations of mCSPC [21-23]. Until 2015, men with 

visceral metastases from CSPC were treated with ADT alone; in our pooled analysis from 

literature data, we observed that the HR for survival of patients treated with 

chemotherapy/novel androgen-signalling–targeted inhibitors + ADT is similar regardless 

the presence of visceral metastases (patients with visceral metastases HR=0.68; patients 

without visceral metastasis HR=0.64 Figure 1). In fact, the efficacy and safety of 

docetaxel, as well as the efficacy and safety of novel androgen-signalling–targeted 

inhibitors, are well described in patients with visceral metastases from prostate cancer [24- 

25]. Based on these data, there is a strong rationale to add chemotherapy/novel 

androgen-signalling–targeted inhibitors in patients with de-novo metastatic CSPC with 

visceral metastases. One of the main questions still pending is which approach between 

chemotherapy and androgen-signalling–targeted inhibitors in addition to standard ADT is 

better for metastatic mCSPC with visceral metastases. To the best of our knowledge, the 



 

most suitable treatment for these patients remains an evolving issue that requires further 

investigations in specific studies. 

Conclusion 

 

Although several limitations including the low number of studies evaluated, the literature- 

based approach rather than a patients-based metanalysis do not allow to draw definitive 

conclusions, our analysis confirm the efficacy the use a novel treatment option in 

combination with ADT also in mCNPC with visceral metastases. Unfortunately, the best 

strategy (chemotherapy or AR-targeted therapy) for patients with visceral metastases, 

currently driven by symptoms, toxicity, cost, patients’ preference and clinical experience, 

still needs to be identified. 
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Legends 

 

Figure1. Subgroup analysis for overall survival of chemotherapy/novel androgen-signalling–targeted inhibitor 

+ ADT according to the presence of visceral metastases. 
 

Table 1. Characteristics of the analysed trials and events according to the presence of visceral metastases. 

 
 
 
 
 
 
 
 
 
 
 
 

 
References 

 
[1] Fitzmaurice C, Akinyemiju TF, Al Lami FH, et al: Global, regional, and national cancer incidence, 

mortality, years of life lost, years lived with disability, and disability-adjusted life-years for 29 cancer groups, 

1990 to 2016: A systematic analysis for the global burden of disease study. JAMA Oncol 4:1553-1568, 2018 

 

[2] Gravis G, Boher J-M, Chen Y-H, et al. Burden of metastatic castrate naive prostate cancer patients, to 

identify men more likely to benefit from early docetaxel: further analyses of CHAARTED and GETUG-AFU15 

studies. Eur Urol 2018; 73: 847-55. 



 

[3] Fizazi K, Tran N, Fein L, Matsubara N, Rodriguez-Antolin A, Alekseev BY et al. Abiraterone plus 

Prednisone in Metastatic, Castration-Sensitive Prostate Cancer. N Engl J Med. 2017 Jul 27;377(4):352-360. 

[4] James ND, de Bono JS, Spears MR et al. Abiraterone for Prostate Cancer Not Previously Treated with 

Hormone Therapy. N Engl J Med. 2017 Jul 27;377(4):338-351. 

 

[5] Hoyle AP, Ali A, James ND et al. Abiraterone in "High-" and "Low-risk" Metastatic Hormone-sensitive 

Prostate Cancer. Eur Urol. 2019 Dec;76(6):719-728. 

 

[6] Davis ID, Martin AJ, Stockler MR, Begbie S, Chi KN, Chowdhury S et al. Enzalutamide with Standard 

First-Line Therapy in Metastatic Prostate Cancer. N Engl J Med. 2019 Jul 11;381(2):121-131. 

 

[7] Chi KN, Agarwal N, Bjartell A, Chung BH, Pereira de Santana Gomes AJ, Given R et al. Apalutamide for 

Metastatic, Castration-Sensitive Prostate Cancer. N Engl J Med. 2019 Jul 4;381(1):13-24. 

[8] Armstrong AJ, Szmulewitz RZ, Petrylak DP et al. ARCHES: A Randomized, Phase III Study of Androgen 

Deprivation Therapy With Enzalutamide or Placebo in Men With Metastatic Hormone-Sensitive Prostate 

Cancer. J Clin Oncol. 2019 Nov 10;37(32):2974-2986. 

 

[9] Sweeney CJ, Chen YH, Carducci M, Liu G, Jarrard DF, Eisenberger M et al. Chemohormonal Therapy in 

Metastatic Hormone-Sensitive Prostate Cancer. N Engl J Med. 2015 Aug 20;373(8):737-46. 

 

[10] Mosillo C, Iacovelli R, Ciccarese C, Fantinel E, Bimbatti D, Brunelli M et al. De novo metastatic 

castration sensitive prostate cancer: State of art and future perspectives. Cancer Treat Rev. 2018 Nov;70:67-

74. 

 

[11] James ND, Sydes MR, Clarke NW et al. Addition of docetaxel, zoledronic acid, or both to first-line long- 

term hormone therapy in prostate cancer (STAMPEDE): survival results from an adaptive, multiarm, 

multistage, platform randomised controlled trial. Lancet 2016; 387(10024): 1163–1177. 

 

[12] Gravis G, Fizazi K, Joly F et al. Androgen-deprivation therapy alone or with docetaxel in non-castrate 

metastatic prostate cancer (GETUG-AFU 15): a randomised, open-label, phase 3 trial. Lancet Oncol 2013; 

14(2):149–158. 

 

[13] McCaffrey JA, Hilton S, Mazumdar M, Sadan S, Kelly WK, Scher HI, Bajorin DF. Phase II trial of 
docetaxel in patients with advanced or metastatic transitional-cell carcinoma. J Clin Oncol. 1997 
May;15(5):1853-7. PubMed PMID:9164195 

 

[14] Nader R, El Amm J, Aragon-Ching JB. Role of chemotherapy in prostate cancer. Asian J Androl. 2018 
May-Jun;20(3):221-229. doi: 10.4103/aja.aja_40_17. Review. PubMed PMID: 29063869; PubMed Central 
PMCID: PMC5952475 

 

[15] Roviello G, Sobhani N, Corona SP, D'Angelo A. Corticosteroid switch after 
progression on abiraterone acetate plus prednisone. Int J Clin Oncol. 2020 
Feb;25(2):240-246. doi: 10.1007/s10147-019-01577-w. Epub 2019 Nov 8. Review. 
PubMed PMID: 31705219 

 
[16] de Bono JS, Logothetis CJ, Molina A, Fizazi K, North S, Chu L, Chi KN, Jones 
RJ, Goodman OB Jr, Saad F, Staffurth JN, Mainwaring P, Harland S, Flaig TW, 

[17] Scott LJ. Enzalutamide: A Review in Castration-Resistant Prostate Cancer. 
Drugs. 2018 Dec;78(18):1913-1924. doi: 10.1007/s40265-018-1029-9. Review. PubMed 

PMID: 30535926 

 

 

[18] Hussain M, Fizazi K, Saad F, Rathenborg P, Shore N, Ferreira U, Ivashchenko 
P,Demirhan E, Modelska K, Phung, Krivoshik A, Sternberg CN. Enzalutamide in Men 

with Nonmetastatic, Castration-Resistant Prostate Cancer. N Engl J Med. 2018 Jun 

28;378(26):2465-2474. doi: 10.1056/NEJMoa1800536. PubMed PMID: 29949494 



 

[19] Armstrong AJ, Szmulewitz RZ, Petrylak DP, Holzbeierlein J, Villers A, Azad 
A, Alcaraz A, Alekseev B, Iguchi T, Shore ND, Rosbrook B, Sugg J, Baron B, Chen 

L,Stenzl A. ARCHES: A Randomized, Phase III Study of Androgen Deprivation 

Therapy With Enzalutamide or Placebo in Men With Metastatic Hormone-Sensitive 

Prostate Cancer. J Clin Oncol. 2019 Nov 10;37(32):2974-2986. doi: 

10.1200/JCO.19.00799. Epub 2019 Jul 22. PubMed PMID: 31329516; PubMed Central 

PMCID: PMC6839905 

 

 

[20] Smith MR, Saad F, Chowdhury S, Oudard S, Hadaschik BA, Graff JN, Olmos D, 

Mainwaring PN, Lee JY, Uemura H, Lopez-Gitlitz A, Trudel GC, Espina BM, Shu Y, 

Park YC, Rackoff WR, Yu MK, Small EJ; SPARTAN Investigators. Apalutamide 

Treatment and Metastasis-free Survival in Prostate Cancer. N Engl J Med. 2018 

Apr 12;378(15):1408-1418. doi: 10.1056/NEJMoa1715546. Epub 2018 Feb 8. PubMed 

PMID:29420164. 

 

 

[21] Gandaglia G, Karakiewicz PI, Briganti A, Passoni NM, Schiffmann J, Trudeau V, et al. Impact of the site 

of metastases on survival in patients with metastatic prostate cancer. Eur Urol 2015;68(2):325–34. 

 

[22] Fizazi K, Tran N, Fein LE, Matsubara N, Bjartell A, Galli L, et al. Abiraterone acetate (AA) plus 

prednisone (P) 5 mg QD in metastatic castration-naïve prostate cancer (mCNPC): detailed safety analyses 

from the LATITUDE phase 3 trial. Abstract 183 [presented at: ASCO 2018]. 

 

[23] Buelens S, Poelaert F, Dhondt B, Fonteyne V, De Visschere P, Ost P, et al. Metastatic burden in newly 

diagnosed hormone-naive metastatic prostate cancer: comparing definitions of CHAARTED and LATITUDE 

trial. Urol Oncol 2018;36(4):158. https:// doi.org/10.1016/j.urolonc.2017.12.009. 

 

[24] Iacovelli R, Ciccarese C, Mosillo C, Fantinel E, Bimbatti D, Brunelli M, et al. Comparison between 

prognostic classifications in de novo metastatic hormone sensitive prostate cancer. Target Oncol 2018. 

https://doi.org/10.1007/s11523-018- 0588-8. 
 

[25] Di Nunno V, Santoni M, Mollica V, Conti A, Montironi R, Battelli N, Ardizzoni A, Massari F. Systemic 

Treatment for Metastatic Hormone Sensitive Prostate Cancer: A Comprehensive Meta-Analysis Evaluating 

Efficacy and Safety in Specific Sub-Groups of Patients. Clin Drug Investig. 2020 Jan 28. 



 

Table 1. Characteristics of the analysed trials and events according to the presence of 

visceral metastases. 
 

Trial Drug Overall survival 

Number of events 
/Number of Patients 

Experimental arm 

Number of events 
/Number of Patients 

Control arm 

Visceral Metastases 

LATITUDE Abiraterone Acetate 52/114 70/114 

ENZAMET Enzalutamide 18/62 18/67 

TITAN° Apalutamide 20/56 25/72 

CHARTEED°° Docetaxel NR NR 

No visceral metastases 

LATITUDE Abiraterone Acetate 223/483 273/488 

ENZAMET Enzalutamide 84/501 125/495 

TITAN° Apalutamide 55/236 64/258 

CHARTEED Docetaxel NR NR 

° Include men with bone metastasis 
°° Visceral metastases with or without bone metastases 
NR Not reported 

"Number of events Experimental (control) arm" should be "Number of events Experimental /Number of 

Patients Experimental (control) arm". 
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