


70 anni (1945) , scuola di ballo

Diabetico, iperteso 
(ipoglicemizzante orale, calcioantagonista)

PSA 10 ng/ml         Bx: CaP Gleason 4+4          cT2
RM prostata: sospetta patologia localizzata, PIRADS 5 (apice dx 18 mm)
Scintigrafia e TAC negative   

RARP nel 2015: CaP Gleason 4+4, pT3a N1 (1/22 linf) M0 R1 (10 mm apice dx)

PSA dopo 6 settimane 0,01 ng/ml

Continente, D.E. 



TMD (Urologo, Oncologo medico, Radioterapista Oncologo, Radiologo, Medico 
Nucleare, Anatomo Patologo)

RT adiuvante ADT adiuvante
(loggia prostatica 66 Gy in 30 fx + pelvi 52,5 Gy)                     (consigliata per 24-36 mesi)

Aprile 2017          PSA 0.3 ng/ml  Testosterone tot 20 ng/dl 
Settembre 2017  PSA 0.6 ng/ml
Gennaio 2018      PSA  0,8 ng/ml
Aprile 2018          PSA 1,1 ng/ml

Asintomatico

+



Quale decisione clinica?

• Ristadiazione con tecniche di radiologia tradizionale
• Proseguire ADT
• Manipolazione ormonale (es. aggiunta bicalutamide)
• Ristadiazione con nuove tecniche di imaging

Decisione TMD: proseguire ADT



Aprile 2017          PSA 0.3 ng/ml  Testosterone tot 20 ng/dl 
Settembre 2017  PSA 0,6 ng/ml
Gennaio 2018      PSA 0,8 ng/ml
Aprile 2018          PSA 1,1 ng/ml
Settembre 2018  PSA 1,5 ng/ml
Dicembre 2018   PSA  2,3 ng/ml

PSADT  8 mesi

Asintomatico



CRPC: definition 

3 main criteria: 

CRPC, castration-resistant prostate cancer; PSA, prostate specific antigen; RECIST, Response 
Evaluation Criteria In Solid Tumours.  

Castrate serum testosterone 
< 50 ng/mL or 1.7 nmol/L 

Biochemical progression 
3 consecutive rises of PSA,  
1 week apart, resulting in  
two 50% increases over the nadir, 
with PSA > 2 ng/mL 
 

Radiological progression 
$SSHDUDQFH�RI�����OHVLRQV��ERQH�
scan) or  
soft tissue lesion enlargement 
RECIST  

OR 

+ either 

Symptomatic progression alone to be questioned and not sufficient to define mCRPC 

Mottet N, et al. EAU/ESTRO/ESUR/SIOG Guidelines on Prostate Cancer 2018.  
Available from: http://uroweb.org/guideline/prostate-cancer. Accessed February 2018. 

Present

ng/dl



• Dicembre 2018  PSA 2,1

• PSADT  8 mesi       Asintomatico

estimation for nmCRPC patients has clearly been impacted
by the recent introduction of multiple life-extending
therapies for mCRPC (abiraterone, enzalutamide, radium-
223, and taxanes) and is nowadays probably beyond 4–5 yr
based on the control arms of recent studies [12,13]. In recent
years, several clinical trials have established the benefit of
utilising abiraterone acetate and enzalutamide in earlier
stages of disease [14–17]. As a result, both compounds are
now used regularly in the prechemotherapy mCRPC state,
with abiraterone recently being shown to also significantly
impact the prognosis of patients with metastatic hormone-
naïve prostate cancer. These data supported the evaluation
of these drugs also in the nmCRPC setting.

3.2.1. Landmark trials in nmCRPC: PROSPER and SPARTAN
The evaluation of enzalutamide in the nmCRPC stage has
recently achieved a significant milestone with the report of
randomised phase III trial data. In a previous phase II study,
396 patients with either metastatic (n = 257) or nonmeta-
static (n = 130) CRPC were randomised to receive enzalu-
tamide or bicalutamide at progression on ADT. Among
nmCRPC patients, the hazard ratio (HR) for radiological
progression was 0.24 (95% confidence interval [CI] 0.10–
0.56) favouring enzalutamide. Overall, 87.8% of nmCRPC
patients were free [19_TD$DIFF]of radiological progression after 2 [18_TD$DIFF]years
of enzalutamide therapy [18]. This was followed by a phase
III, double-blind, randomised study of enzalutamide in
nmCRPC (PROSPER) in 1401 patients (randomised 2:1 to
enzalutamide:placebo; median PSA-DT [20_TD$DIFF] prior to study
entry = 3.6 mo) progressing on ADT with PSA-DT of !10
mo. Enzalutamide treatment resulted in significantly
superior[21_TD$DIFF] metastasis-free survival [22_TD$DIFF](MFS [23_TD$DIFF]) (primary endpoint;
median 36.6 mo for enzalutamide vs 14.7 mo for placebo;
HR = 0.29; p < 0.0001; Table 1). These data led to the
approval of enzalutamide by the Food and Drug Adminis-
tration (FDA) for nmCRPC with PSA-DT of !10 mo in July
2018. In a preliminary analysis, differences in OS were not

significant (HR = 0.80, 95% CI 0.58–1.09, p = 0.15; median
follow-up 22 mo); further analysis of more mature[24_TD$DIFF] survival
data are planned [19].

Apalutamide (ARN-509) was the first drug approved by
the FDA for nmCRPC. Initially, a phase II single-arm study
first evaluated apalutamide (a nonsteroidal androgen
receptor [AR] inhibitor) in CRPC, including 51 nmCRPC
patients with a high PSA level of >8 ng/ml and/or PSA-DT
!10 mo. A majority of these cases (80%) were enrolled after
having received ADT and at least one antiandrogen. The
PSA50% response rate (primary endpoint) was 89% [20]. In
2018, a placebo-controlled double-blinded randomised
phase III trial (SPARTAN), enrolling 1207 patients (median
PSA-DT [25_TD$DIFF] prior to study [26_TD$DIFF]entry = 4.5mo, inclusion criteria PSA-
DT!10mo), demonstrated superiority for apalutamide over
placebo in MFS (median 40.5 vs 16.2 mo; HR = 0.28;
p < 0.0001). Apalutamide was superior to placebo in all
prespecified secondary endpoints, including time to metas-
tasis, progression-free survival, and time to symptomatic
progression (p < 0.001 for all comparisons). A first survival
analysis showed an HR of 0.7 (95% CI 0.47–1.04, p = 0.07;
median follow-up 20.3 mo) for apalutamide, although
longer follow-up is needed [12].

The 2018 NCCN guideline update already includes the
option of apalutamide as systemic therapy for PSA-DT !10
mo; it needs to be noted that this last update of the NCCN
guidelines preceded the FDA approval of enzalutamide in
this setting. Observation without therapeutic intervention
should also be considered, particularly for PSA-DT"10 mo
and/or when the patient is frail or unlikely to benefit due to
limited life expectancy. Alternative secondary hormone
therapy manoeuvres considered by the NCCN guidelines for
patients with rapid PSA-DT include the addition or
withdrawal of first-generation AR inhibitors, and the use
of ketoconazole, corticosteroids, or oestrogens, although
there is a lack of randomised trial data to support that these
interventions would impact patient outcome [7,21].

[(Fig._1)TD$FIG]

Fig. 1 – Schematic representation of disease evolution patterns to the clinical states of nonmetastatic castration-resistant prostate cancer (nmCRPC).
ADT = androgen deprivation therapy; BS = bone scintigraphy; CT = computerised tomography; HNPC = hormone-naïve prostate cancer; CRPC = castration-
resistant prostate cancer; mCRPC = metastatic castration-resistant prostate cancer; PC = prostate cancer; PSA = prostate specific antigen.
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Quale tecniche di imaging utilizzereste per la 
ristadiazione?

1. TAC e Scintigrafia ossea

2. PET-TC Colina

3. PET-TC PSMA

4. Whole-Body RM



6.5.4 Non-metastatic CRPC

• One-third will develop bone metastases within two years, detected by conventional
imaging [207]. 

• In men with CRPC and no detectable clinical metastases using bone scan and CT-scan, 
baseline PSA level, PSA velocity and PSA-DT have been associated with time to first 
bone metastasis, bone metastasis- free survival and OS [207, 1200]. 

• A consensus statement by the PCa Radiographic Assessments for Detection of 
Advanced Recurrence (RADAR) group suggested a bone scan and a CT scan when the 
PSA reached 2 ng/mL and if this was negative, it should be repeated when the PSA 
reached 5 ng/mL, and again after every doubling of the PSA based on PSA testing 
every three months in asymptomatic men [1201]. 

• Symptomatic patients should undergo relevant investigations regardless of PSA level. 
With more sensitive imaging techniques like PSMA PET/CT or whole-body MRI, more 
patients are diagnosed with early mCRPC [1202]. It remains unclear if the use of PSMA 
PET/CT in this setting improves outcome. 

N. Mottet (Chair), P. Cornford (Vice-chair), R.C.N. van den Bergh,  
E. Briers, Expert Patient Advocate (European Prostate Cancer 

Coalition/Europa UOMO), M. De Santis, S. Gillessen,  
J. Grummet, A.M. Henry, T.H. van der Kwast, T.B. Lam,  

M.D. Mason, S. O’Hanlon, D.E. Oprea-Lager, G. Ploussard,  
H.G. van der Poel, O. Rouvière, I.G. Schoots. D. Tilki, T. Wiegel

Guidelines Associates: T. Van den Broeck, M. Cumberbatch,  
A. Farolfi, N. Fossati, G. Gandaglia, N. Grivas, M. Lardas,  

M. Liew, E. Linares Espinós, L. Moris, P-P.M. Willemse

Prostate Cancer

EAU - EANM - ESTRO -
ESUR - ISUP - SIOG 

Guidelines on

© European Association of Urology 2022



Ability of CT and BS to detect metastasis

• CT has limited sensitivity for the detection of metastatic lymph Nodes:  42% [95% CI 26–56%]

Moreira DM et al Prostate Cancer Prostatic Dis, doi: 10.1038/pcan.2015.25

Mateo J et al, Eur Urol, doi:10.1016/j.eururo.2018.07.035

• Bone scan positivity according to PSA and PSA-DT in nmCRPC
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STRENGTHS OF CONVENTIONAL IMAGING 

v The major strength of conventional imaging is its wide availability.

v Thanks to decades of exposure and experience with CT, MRI and bone scan, both reporting physicians and the
referring clinicians are confident with interpreting their results despite their limitations.

v Another major advantage of these tests is their standardization and incorporation into clinical trial designs and
guidelines such as RECIST and PCWG.

v Last but not least, these scans, unlike PSMA PET/CT, are funded by healthcare providers for both staging and
restaging prostate cancer

https://doi.org/10.1177/1758835919876828 
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Special CollectionChallenging Dogma: New Evidence to  
Guide Practice in Urologic Oncology

Introduction
Novel modalities for imaging prostate cancer have 
rapidly emerged over the last few years. Foremost 
of these are radiolabelled small molecules, including 
gallium-68-labelled prostate- specific-membrane-
antigen-11 (68Ga-PSMA11), 18F-DCFPyL and 
18F-PSMA1007, that bind with high affinity to 
prostate-specific-membrane antigen (PSMA) and 
are imaged with positron-emission tomography 
(PET).1 Several other small molecules and radi-
otracer compounds have also been used both in 
preclinical and clinical research, to name a few: 

99mTc-PSMA (for single-photon-emission com-
puted tomography imaging), 125I-DClBzl, 18F-
CTT1057 and 68Ga-THP-PSMA.2 The current 
evidence-base-guiding prostate cancer manage-
ment, however, was established using conven-
tional imaging such as computed tomography 
(CT), magnetic resonance imaging (MRI) and 
bone scintigraphy. PSMA PET appears more 
accurate and can lead to both upstaging and 
downstaging of disease status. This knowledge 
can lead to changes in prostate cancer manage-
ment, although, whether this improves patient 

Guiding management of therapy in prostate 
cancer: time to switch from conventional 
imaging to PSMA PET?
Ramin Alipour , Arun Azad and Michael S. Hofman

Abstract: Radiolabelled small molecules for imaging prostate cancer have rapidly emerged 
over the last few years with gallium-68-labelled prostate-specific-membrane-antigen-11 
(68Ga-PSMA11), the most widely used. However, the current evidence-based guidelines 
for management of prostate cancer were established using computed tomography (CT), 
magnetic resonance imaging (MRI) and bone scan, despite their limitations. Prostate-specific-
membrane antigen (PSMA) positron-emission tomography (PET)/CT, however, has higher 
sensitivity and specificity and can lead to both upstaging and downstaging and subsequent 
changes in management of prostate cancer. The literature for PSMA PET/CT is mostly in the 
setting of biochemical recurrence and primary staging of intermediate-to-high-risk prostate 
cancer. Preliminary studies also suggest that there may be a role in nonmetastatic castrate-
resistant prostate cancer (nmCRPC) and possibly response to therapy. Despite high sensitivity 
and specificity, PSMA PET/CT as a single modality for staging advanced prostate cancer is 
suboptimal, given the low PSMA expression in this subgroup and the complementary role 
of fluorodeoxyglucose (FDG) PET/CT is required. This is also true in early-stage prostate 
adenocarcinoma with neuroendocrine differentiation or small-/large-cell neuroendocrine 
tumours of the prostate. Lack of a globally accepted standardized reporting system for PSMA 
PET/CT is a current limitation. This is essential to pave the way to incorporating this invaluable 
molecular imaging modality in clinical trials to assess its impact on outcome, particularly 
when upstaging or downstaging conventionally imaged disease. This would then lead to 
recognition by healthcare providers, incorporation into guidelines for management of prostate 
cancer and routine use in clinical practice.

Keywords: management of prostate cancer, prostate cancer, PSMA PET/CT, sensitivity, 
specificity
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5.3.4 Summary of evidence and practical considerations on initial N/M staging

The field of non-invasive N- and M-staging of PCa patients is evolving very rapidly. Evidence shows 
that choline PET/CT, PSMA PET/CT and whole-body MRI provide a more sensitive detection of LN-
and bone metastases than the classical work-up with bone scan and abdominopelvic CT……….

…………………..The prognosis and ideal management of patients diagnosed as metastatic by these
more sensitive tests is unknown. In particular, it is unclear whether patients with metastases
detectable only with PET/CT or whole-body MRI should be managed using systemic therapies, or 
whether they should be subjected to aggressive local and metastases-directed therapies [468]. 

Results from RCTs evaluating the management and outcome of patients with (and without) 
metastases detected by choline PET/CT, PSMA PET/CT and MRI are awaited before a decision can 
be made to treat patients based on the results of these tests [469]. 



Only 24% of these patients had previously received ADT.

Prior to direct extrapolation of data to the nmCRPC space, we need to better
understand how AR signalling, ADT, and the development of castration
resistance modulate PSMA expression, with studies of PSMA-PET/CT in
nmCRPC.
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Abstract

Context: Patients with nonmetastatic castration-resistant prostate cancer (nmCRPC) have rising
prostate-specific antigen (PSA) and castrate testosterone levels, with no radiological findings of
metastatic disease on computed tomography and bone scan. Given recent drug approvals for
nmCRPC, withmany other therapeutics and imagingmodalities being developed, management of
nmCRPC is a rapidly evolving field that merits detailed investigation.
Objective: To review current nmCRPC management practices and identify opportunities for
improving care of nmCRPC patients.
Evidence acquisition: A literature search up to July 2018 was conducted, including clinical trials
and clinical practice guidelines (National Comprehensive Cancer Network, European Society for
MedicalOncology, EuropeanAssociationofUrology, ProstateCancer[12_TD$DIFF] Clinical TrialsWorkingGroup,
Prostate Cancer Radiographic Assessments for Detection of Advanced Recurrence). Keywords
includedprostate cancer, nonmetastatic, castration resistance, risingPSA, andbiochemical relapse.
Evidence synthesis: Recommendations regarding indications for, and frequency of, imaging
and PSA testing, as well as[13_TD$DIFF] for initiating systemic therapy in nmCRPC are based on PSA rise
kinetics and symptoms. Both enzalutamide and apalutamide have been shown to significantly
increase metastasis-free survival in phase III placebo-controlled randomised trials in nmCRPC
patients with PSA doubling time (DT)!10mo. The expected impact of new imaging techniques
in the assessment of nmCRPC is also reviewed.
Conclusions: nmCRPC is a heterogeneous disease;while observationmaybe anoption for some
patients, enzalutamide and apalutamide may be appropriate to treat nmCRPC patients with
PSA-DT !10 mo. The emergence of more accurate imaging modalities as well as circulating
tumour biomarker assays will likely redefine the assessment of nmCRPC in the near future.
Patient summary: Herein, we review key literature and clinical practice guidelines to sum-
marise the optimal management of patients with prostate cancer and rising prostate-specific
antigen despite castrate testosterone levels, but [14_TD$DIFF]with no evidence of distant metastasis on
traditional imaging. Newdrugs are being developed for this disease setting; novel imaging and
tumour biomarker blood tests are likely to define this disease state more accurately.

© 2018 The Authors. Published by Elsevier B.V. on behalf of European Association of
Urology. This is an open access article under the CC BY-NC-ND license (http://creativecom-

mons.org/licenses/by-nc-nd/4.0/).

* Corresponding author. Division of Clinical Studies, The Institute of Cancer Research, Drug Devel-
opment Unit, The Royal Marsden NHS Foundation Trust, Downs Rd, Sutton, Surrey SM2 5PT, UK.
Tel. +44 (0)2087224028; Fax: +44 (0)2086427979.
E-mail address: johann.de-bono@icr.ac.uk (J.S. de Bono).

https://doi.org/10.1016/j.eururo.2018.07.035
0302-2838/© 2018 The Authors. Published by Elsevier B.V. on behalf of European Association of Urology. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).



Review – Prostate Cancer

EAU-EANM-ESTRO-ESUR-SIOG Guidelines on Prostate Cancer. Part
II—2020 Update: Treatment of Relapsing and Metastatic Prostate
Cancer

Philip Cornford a,*, Roderick C.N. van den Bergh b, Erik Briers c, Thomas Van den Broeck d,
Marcus G. Cumberbatch e, Maria De Santis f,g, Stefano Fanti h, Nicola Fossati i, Giorgio Gandaglia i,
Silke Gillessen j,k,l,m, Nikolaos Grivas n, Jeremy Grummet o, Ann M. Henry p, Theodorus H. van der Kwast q,
Thomas B. Lamr,s, Michael Lardas t, Matthew Liewu, Malcolm D. Mason v, Lisa Moris d,w,
Daniela E. Oprea-Lager x, Henk G. van der Poel n, Olivier Rouvière y,z, Ivo G. Schoots aa,bb, Derya Tilki cc,dd,
Thomas Wiegel ee, Peter-Paul M. Willemse ff, Nicolas Mottet gg

aDepartment of Urology, Liverpool University Hospitals NHS Trust, Liverpool, UK; bDepartment of Urology, St. Antonius Hospital, Utrecht, The Netherlands; cHasselt,
Belgium; dDepartment of Urology, University Hospitals Leuven, Leuven, Belgium; eAcademic Urology Unit, University of Sheffield, Sheffield, UK; fDepartment of Urology,
Charité Universitätsmedizin, Berlin, Germany; gDepartment of Urology, Medical University of Vienna, Vienna, Austria; hDepartment of Nuclear Medicine, Policlinico S.
Orsola, University of Bologna, Italy; iUnit of Urology, Division of Oncology, Urological Research Institute, IRCCS Ospedale San Raffaele, Milan, Italy; jOncology Institute of
Southern Switzerland, Bellinzona, Switzerland; kUniversità della Svizzera Italiana, Lugano, Switzerland; lUniversity of Bern, Bern, Switzerland; mDivision of Cancer
Sciences, University of Manchester, Manchester, UK; nDepartment of Urology, Netherlands Cancer Institute, Amsterdam, The Netherlands; oDepartment of Surgery,
Central Clinical School, Monash University, Caulfield North, Victoria, Australia; pLeeds Cancer Centre, St. James's University Hospital and University of Leeds, Leeds, UK;
qDepartment of Pathology, Erasmus University Medical Center, Rotterdam, The Netherlands; rAcademic Urology Unit, University of Aberdeen, Aberdeen, UK;
sDepartment of Urology, Aberdeen Royal Infirmary, Aberdeen, UK; tDepartment of Urology, Metropolitan General Hospital, Athens, Greece; uDepartment of Urology,
Wrightington, Wigan and Leigh NHS FoundationTrust, Wigan, UK; vDivision of Cancer & Genetics, School of Medicine Cardiff University, Velindre Cancer Centre, Cardiff,
UK; w Laboratory of Molecular Endocrinology, KU Leuven, Leuven, Belgium; xDepartment of Radiology and Nuclear Medicine, Amsterdam University Medical Centers,
Location VUmc, Amsterdam, The Netherlands; yHospices Civils de Lyon, Department of Urinary and Vascular Imaging, Hôpital Edouard Herriot, Lyon, France; zFaculté
de Médecine Lyon Est, Université de Lyon, Université Lyon 1, Lyon, France; aaDepartment of Radiology & Nuclear Medicine, Erasmus University Medical Center,
Rotterdam, The Netherlands; bbDepartment of Radiology, Netherlands Cancer Institute, Amsterdam, The Netherlands; ccMartini-Klinik Prostate Cancer Center,
University Hospital Hamburg-Eppendorf, Hamburg, Germany; ddDepartment of Urology, University Hospital Hamburg-Eppendorf, Hamburg, Germany; eeDepartment
of Radiation Oncology, University Hospital Ulm, Ulm, Germany; ffDepartment of Urology, Cancer Center, University Medical Center Utrecht, Utrecht, The Netherlands;
ggDepartment of Urology, University Hospital, St. Etienne, France

E U R O P E A N U R O L O G Y X X X ( 2 0 1 9 ) X X X – X X X

ava i lable at www.sc iencedirect .com

journa l homepage: www.europea nurology.com

Article info

Article history:
Accepted September 24, 2020

Associate Editor:
James Catto

Abstract

Objective: To present a summary of the 2020 version of the European Association of
Urology (EAU)-European Association of Nuclear Medicine (EANM)-European Society for
Radiotherapy & Oncology (ESTRO)-European Society of Urogenital Radiology (ESUR)-
International Society of Geriatric Oncology (SIOG) guidelines on the treatment of
relapsing, metastatic, and castration-resistant prostate cancer (CRPC).
Evidence acquisition: The working panel performed a literature review of the new data
(2016–2019). The guidelines were updated, and the levels of evidence and/or grades of
recommendation were added based on a systematic review of the literature.
Evidence synthesis: Prostate-specific membrane antigen positron emission tomography
computed tomography scanning has developed an increasingly important role in men
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[91]. Treatment should be individualised; however, for men
with a BMD T score of <–2.5 and one or more risk factors, or
with hip and vertebral fractures, the use of bisphosphonates
or receptor activator of nuclear factor kappa-B (RANK)
ligand inhibitors should be discussed, but at the osteopo-
rotic registered dose and not at the CRPC dose intensity.
Specialists should also screen patients for the development
of metabolic sequelae associated with ADT such as
alterations in lipid profiles and decreased insulin sensitivity
[92]. Treatment strategies to reduce the risk of diabetes and
cardiovascular disease are recommended [93]. Patients
should be given advice on modifying their lifestyle (eg, diet,
exercise, and smoking cessation) and should be treated for
any existing conditions, such as diabetes, hyperlipidaemia,
and/or hypertension.

4. Castration-resistant PCa

4.1. Definition

CRPC is defined as castrate serum testosterone <50 ng/dl or
1.7 nmol/l plus one of the following types of progression:

1 Biochemical progression: three consecutive rises in PSA
1 wk apart, resulting in two 50% increases over the nadir,
and PSA > 2 ng/mL

2 Radiological progression: the appearance of new
lesions—either two or more new bone lesions on bone
scan or a soft tissue lesion using the Response Evaluation
Criteria in Solid Tumours [34,94]

4.2. Management of CRPC
Selection of treatment for CRPC is multifactorial and in
general dependents on the following:

1 Previous treatment for HSPC and CRPC
2 Quality of response and pace of progression on previous

treatment
3 Known cross resistance between androgen-targeted

agents (ATAs)
4 Known genetic alterations
5 Known histological variants and DNA repair deficiency
6 Local approval status of drugs and reimbursement situation

Clinical parameters of aggressive disease such as a short
response to mHSPC therapy, high tumour burden, rapid
pace of progression, visceral metastases, and poor genomics
(p53, RB, myc) should prompt the use of chemotherapy or
clinical trials rather than ATA [95].

4.2.1. Nonmetastatic CRPC
Frequent PSA testing for men on treatment with ADT has
resulted in earlier detection of biochemical progression. Of
these men, approximately one-third will develop bone
metastases detectable on bone scan within 2 yr [96].

In men with CRPC and no detectable clinical metastases
using bone and CT scans, baseline PSA level, PSA velocity,
and PSA-DT (<10 mo) have been associated with the time to
first bone metastasis, bone metastasis-free survival, and OS
[96,97]. Three large randomised controlled phase III trials,
SPARTAN [98], PROSPER [99], and ARAMIS [100], evaluated

Table 6 – Guidelines for follow-up during hormonal treatment.

Recommendations Strength rating

The follow-up strategy must be individualised based on the stage of disease, prior symptoms, prognostic factors, and the
treatment given.

Strong

In patients with M0 disease, schedule follow-up at least every 6 mo. As a minimum requirement, include a disease-specific
history, PSA determination, as well as liver and renal function in the diagnostic work-up.

Strong

In patients with stage M1 disease on ADT alone, schedule follow-up every 3–6 mo. As a minimum requirement, include an
initial FRAX-score assessment, disease-specific history, digital rectal examination, serum PSA, haemoglobin, serum
creatinine, and ALP measurements in the diagnostic work-up. The testosterone level should be checked, especially during
the 1 st year. Pay attention to symptoms associated with metabolic syndrome as a side effect of ADT. Lipid profiles and
HbA1c levels should be checked and treated if abnormal.

Strong

Counsel patients (especially with M1b status) about the clinical signs suggestive of spinal cord compression. Strong
In patients with suspected progression, assess the testosterone level. By definition, castration-resistant PCa requires a
testosterone level of <50 ng/dl (<1 ml/l).

Strong

ADT = androgen deprivation therapy; ALP = alkaline phosphatase; FRAX = Fracture Risk Assessment Tool; PCa = prostate cancer; PSA = prostate-specific antigen.

Table 7 – Combined androgen blockade for nmCRPC.

SPARTAN [98,101]
Apalutamide 240 mg o.d. vs placebo

PROSPER [99,102]
enzalutamide 160 mg o.d. vs placebo

ARAMIS [100,103]
Darolutamide 600 mg b.d. vs placebo

n 806:401 933:468 955:554
Median PSA-DT (mo) 4.4 3.8 4.4
Metastasis-free survival (mo) 40.5 vs 16.2

(p < 0.001)
36.6 vs 14.7
(p < 0.001)

40.4 vs 18.4
(p < 0.0001)

Overall survival (mo) 73.9 vs 59.9
(HR 0.78 [0.64–0.96], p = 0.0161)

67.0 vs 56.3
(HR 0.73 [0.61–0.89], p = 0.001)

NR vs NR
(HR 0.69 [0.53–0.88], p = 0.003)

HR = hazard ratio; n = number of patients; nmCRPC = nonmetastatic castration-resistant prostate cancer; NR = not reached; o.d. = once a day; PSA-DT = prostate-
specific antigen doubling time.
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4.2.2.4. Follow-up during treatment.

v Baseline examinations should include a medical history, clinical examination, as well as baseline blood
tests (PSA, testosterone, full blood count, renal function, liver function tests, and ALP), bone scan, and
CT of the chest, abdomen, and pelvis.

v The use of choline or PSMA PET/CT scans for progressing CRPC is unclear and most likely not as
beneficial as for patients with BCR. Flares, PSMA upregulation, and discordant results
compared with PSA response or progression on ARTAs have been described
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abstract

PURPOSE Provide evidence- and expert-based recommendations for optimal use of imaging in advanced
prostate cancer. Due to increases in research and utilization of novel imaging for advanced prostate cancer, this
guideline is intended to outline techniques available and provide recommendations on appropriate use of
imaging for specified patient subgroups.

METHODS An Expert Panel was convened with members from ASCO and the Society of Abdominal Radiology,
American College of Radiology, Society of Nuclear Medicine and Molecular Imaging, American Urological
Association, American Society for Radiation Oncology, and Society of Urologic Oncology to conduct a systematic
review of the literature and develop an evidence-based guideline on the optimal use of imaging for advanced
prostate cancer. Representative index cases of various prostate cancer disease states are presented, including
suspected high-risk disease, newly diagnosed treatment-naı̈ve metastatic disease, suspected recurrent disease
after local treatment, and progressive disease while undergoing systemic treatment. A systematic review of the
literature from 2013 to August 2018 identified fully published English-language systematic reviews with or
without meta-analyses, reports of rigorously conducted phase III randomized controlled trials that compared$ 2
imaging modalities, and noncomparative studies that reported on the efficacy of a single imaging modality.

RESULTS A total of 35 studies met inclusion criteria and form the evidence base, including 17 systematic reviews
with or without meta-analysis and 18 primary research articles.

RECOMMENDATIONS One or more of these imaging modalities should be used for patients with advanced
prostate cancer: conventional imaging (defined as computed tomography [CT], bone scan, and/or prostate
magnetic resonance imaging [MRI]) and/or next-generation imaging (NGI), positron emission tomography
[PET], PET/CT, PET/MRI, or whole-body MRI) according to the clinical scenario.

J Clin Oncol 38. © 2020 by American Society of Clinical Oncology

INTRODUCTION

The purpose of this clinical practice guideline is to
provide referring and imaging clinicians (including
medical oncologists, radiation oncologists, urologists,
radiologists, nuclear medicine physicians, and mo-
lecular imagers), other health care practitioners, pa-
tients, and caregivers with recommendations and
future directions regarding optimum imaging for pa-
tients with advanced prostate cancer based on the
best available evidence. The fluid and rapidly evolving
nature of the topic is acknowledged, and although
regulatory approvals of some of the techniques pre-
sented are currently limited, this guideline is intended
to preemptively address the ongoing barrage of studies
that will most certainly transform the landscape for the

management of patients with advanced prostate
cancer. The term advanced prostate cancer encom-
passes a wide swath of patients with different disease
states and clinicopathologic factors, including men
with localized prostate cancer at initial diagnosis with
a high or very high risk of metastasis (as defined re-
cently in an American Urological Association/American
Society of Radiation Oncology/Society of Urologic On-
cology guideline1); men who have been treated and
subsequently present with clinical, biochemical, or ra-
diographic evidence of disease progression; and men
with known metastatic disease either at initial pre-
sentation or after one or more lines of treatment. This
guideline examines the optimal use of imaging for men
in each of these disease states.
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Recommendation 4.8. Nonmetastatic CRPC 

For men with nonmetastatic CRPC, NGI can be offered only if a change in the clinical
care is contemplated. Assuming patients have received or are ineligible for local
salvage treatment options, NGI may clarify the presence or absence of metastatic
disease, but the data on detection capabilities of NGI in this setting and impact on
management are limited

(Type: consensus, benefits/harms ratio uncertain;
Evidence quality: weak;
Strength of recommendation: moderate).



LIMITATIONS OF PSMA PET 

v No standardized reporting system or criteria. In the context of clinical trial design, this is a major 
disadvantage. 

v International collaborative work promoted by the European Association of Nuclear Medicine, which
provides a valuable framework for standardized reporting.30      published on a PSMA-RADS system for 
reporting PSMA PET scans.31 

v Molecular imaging TNM (miTNM) staging on PSMA PET/CT ‘Prostate Cancer Molecular Imaging
Standardized Evaluation (PROMISE) has been published through an international collaborative work.32 

None of the above has yet been incorporated into the daily clinical practice. 

v Currently, any degree of PSMA uptake (above the adjacent background uptake) in a region without
physiological PSMA expression is considered abnormal and would be suggestive of ‘recurrent’ or 
‘metastatic’ disease and interpreted as such in the absence of a clear alternative explanation.30 

v PSMA expression, however, has been shown and reported in the literature in multiple extraprostatic, 
benign and nonprostatic, malignant lesions, although this is usually characterized by a lower- intensity
uptake.33,34 

This emphasizes the high degree of vigilance and careful interpretation required by reporting physicians
when unexpected PSMA expression is observed in lesions out of context with the patient’s PSA, Gleason
score or clinical presentation. 



So what for NGI?

Gomella LG, The Canadian Journal of Urology; 25(2); April 2018
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200 M0 CRPC
Conventional Imaging

98%
PSMA-PET Positive

54% N1 55% M1

Impact of stage migration
on management and 
prognosis is unknown



NGI and stage migration in nmCRPC
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Will Rogers phenomenon

Cattrini, Cancers 2022



Stage migration: Not all glitters is gold



Stage migration in nmCRPC

The standard of care for both nmCRPC and mCRPC is virtually the same, 
but you lose apalutamide and darolutamide with upstaging

There are no data to suggest that patients with a positive PSMA result should
not be treated with enza/apa/daro, even if they have M1 disease on PSMA

There are no data showing that PSMA-PET imaging is valuable for treatment
Guidance and clinically relevant ouctomes







Aprile 2017          PSA  0,3 ng/ml  Testosterone tot 20 ng/dl 
Settembre 2017  PSA  0,6 ng/ml
Gennaio 2018      PSA  0,8 ng/ml
Aprile 2018          PSA  1,1 ng/ml
Settembre 2018  PSA  1,5 ng/ml
Dicembre 2018   PSA 2,1 ng/ml

PSADT  8 mesi
TMD
Dicembre 2018 Scintigrafia ossea: negativa per secondarismi
TAC: lifonodo iliaco esterno destro di 10 mm
TMD
Dicembre 2018 PET-TC Colina: confermata debole captazione a 
livello del linfonodo iliaco esterno destro (suv max 3,8)



High Risk nmCRPC

How do we stage this patient?



The target population  is at high risk of developing metastases and progressing to mCRPC

1. Saad F, et al. 2018.
2. Aly M et al, 2017.
3. Moreira DM, et al. 2016.

4. Clinical Outcomes Solutions. 
2018.

5. Janssen. (Data on file). 



Who are N1 patients?

• N status was assessed by CT scan

• Presence of local relapse, or residual 
tumour was considered within nmCRPC



FOCUS on Study characteristics



Quale Opzione terapeutica?

1. Manipolazione ormonale (aggiunta antiandrogeno,
cambio LHRH agonista, cambio LHRH antagonista)

2. Follow-up

3. Trattamento diretto alle metastatsi

4. Apalutamide, Darolutamide, Enzalutamide



Rference n.pts
.

Treatment % 2-years
Distant PFS

Median systemic
therapy–free surv

Muldermans, 2016 50 SBRT  (BED 30-50 Gy) 45 NR

Triggiani, 2019 86 SBRT  (BED 80 Gy) 33.7 21.8 months

Metastasis-directed therpy for oligoprogressive mCRPC

Retrospective series

% Grading

Toxicity G1 G2

Pain flare 9 3

Gastrointestinal 3 -

Genitourinary 1 3

Lack of prospective data

Unknown effect on OS



D’Angelillo at Al. Crit. Rev Oncol Hematol 2019 

In an asymptomatic or minimally symptomatic mCRPC patient

with a PSA doubling time > 6 months, time to castration-

resistant phenotipe > 12 months, and oligometastases up to

three nodal or bone lesions detected by metabolic imaging, RT 

with radical intent to metastatic sites could be offered as

alternative to ARTA to delay systemic treatment



Phase III randomized trials 
in High-Risk nmCRPC

Similar trials with Enzalutamide (PROSPER)¹, Apalutamide (SPARTAN)², Darolutamide
(ARAMIS)³ 1.Hussain, NEJM 2018; 2.Matthew, NJM 2018; 3.Fizazi, NEJM 2019  



Metastasis-Free survival

Enzalutamide

Apalutamide

Darolutamide
HR 0.41 

p < 0.001

HR 0.29
p < 0.001

HR 0.28 
p < 0.001

1.Hussain, NEJM 2018; 2.Matthew, NJM 2018; 3.Fizazi, NEJM 2019  



Overall survival and New Hormonal Agents
in M0 CRPC

Darolutamide Apalutamide Enzalutaide
+11 mo+ 14 mo

HR 0.69

Fizazi, NEJM 2020 Smith, Eur Urol 2020 Sternberg, NEJM 2020

HR 0.73HR 0.78





TMD Dicembre 2018:  RT stereotassica (36 Gy in 6 fx) + Apalutamide uso compassionevole.

Marzo 2019  PSA 0.06 Inizio Denosumab 60 mg semestrale

TAC (lug 2019) non più evidente linfonodo
TAC (feb 2020) negativa
TAC + Scintigrafia ossea (Dic 2020) negativa       
TAC (Dic 2021) negativa

Eventi Avversi: 
• aumento colesterolo totale trattato con utilizzo di statine

(insorgenza: dopo 6 mesi di trattamento)

Maggio 2022 PSA 0.0 Testosterone totale indosabile Asintomatico (77 anni)
Programmata TAC dic 2022.



PSA response

Small ES, et al. Oral presentation. AUA 2018 (Abstract PD10-11); Smith MR, et al. N Engl J Med. 2018 Apr 
12;378(15):1408-1418 (and Suppl and protocol); Sternberg CN, et al. Poster presented at EAU 2018 (abstract 604); 
Tammela T, et al. Oral presentation. EAU 2019 (Breaking news session 3BN); Hussain M, et al. N Engl J Med. 2018 Jun 
28;378(26):2465-2474 (and Suppl and Protocol)

SPARTAN PROSPER ARAMIS

APA (n = 806) PBO (n = 401) ENZA (n = 933) PBO (n = 468) DARO (n = 955) PBO (n = 554)

≥50% PSA decline 93% 2% 76.3% 2.4% 83.3% 8.1%

P value NR <0.0001 <0.001

≥90% PSA decline 66% NR 55.9% 0.4% 51% 2%

P value NR <0.0001 <0.001

PROSPER:
≥50% PSA decline: 76.3%

ARAMIS:
≥50% PSA decline: 83.3%

SPARTAN:
≥50% PSA decline: 93% 



Achievement of Undetectable PSA Was Associated With Improved OS

OS by achievement of ≤ 0.2 ng/mL PSA with APA + ADT

Shorter time to undetectable PSA correlated with longer OS time
Rank correlation: rho -0.5 (95% CI -0.6, -0.4), P < 0.05

With
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)

Months

HR: 0.19 (95% CI, 0.14-0.27); P < 0.0001

Without PSA ≤ 0.2 ng/mL 
Median: 52.7 mo

PSA ≤ 0.2 ng/mL 
Median: 73.9 mo

Patients at risk with/without PSA ≤ 0.2 ng/mL
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SAFETY AT SIMILAR TREATMENT EXPOSURE
Treatment option APA + ADT ENZA + ADT DARO +ADT

Any AEs

SAEs

G3-4 AEs NR

Rash NR

Fatigue+asthenia

Hypertension

Falls

Fractures NR

Cognitive/memory impairment and 
loss of consciousness/ syncope

< 1.5x increase in 
AEs vs control

≥ 1.5x increase in 
AEs vs control



Treatment option APA + ADT ENZA + ADT DARO +ADT

any grade AEs NA NA

SAEs NA

grade ≥3 AEs NA

AEs of special interest

Rash

Fatigue NA

Hypertension NA

Falls

Fractures

Cognitive/memory impairment and loss 
of consciousness/ syncope NA

AEs of interest exposure adjusted (ASCO 2020)

< 1.5x increase in 
AEs vs control

≥ 1.5x increase in 
AEs vs control



Significato clinico del ritardo della metastasi: 
Apalutamide ritarda il decadimento della QoL e la progressione dei sintomi

Tempo alla progressione dei sintomi
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1Smith MR, et al. N Engl J Med. 2018;378:1408-1418.

M+

Variazioni nella Qol dal basale (Fact-P)

APA+ADT

ADT

ADT

APA+ADT

1Smith MR, et al. N Engl J Med. 2018;378:1408-1418.



FACT-P total score (mean)
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No statistically or clinically meaningful change in FACT-P total score or worst pain, was observed over 97 weeks*

PROSPER: Enzalutamide QoL was similar to placebo

FACT-P total score (MMRM analysis)
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Saad F, et al. Poster presented at AUA 2018 (abstract MP52-19)

• Changes in mean FACT-P 
total score at each visit 
compared with baseline 
indicated a small 
deterioration in health 
status with both ENZA and 
placebo.



ARAMIS: Health-related quality of life outcomes

AUC, area under the curve; BPI-SF, Brief Pain Inventory – Short Form; EORTC-QLQ-PR25, European Organisation for Research and Treatment of Cancer quality of life; FACT-P, 
Functional Assessment of Cancer Therapy-Prostate; LSM, least squares mean; PCS, prostate cancer subscale.
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Survival outcomes in older men with non-metastatic 
castration-resistant prostate cancer treated with androgen 
receptor inhibitors: a US Food and Drug Administration 
pooled analysis of patient-level data from three 
randomised trials
Jaleh Fallah*, Lijun Zhang*, Anup Amatya, Yutao Gong , Bellinda King-Kallimanis , Vishal Bhatnagar, Chana Weinstock, Daniel L Suzman, 
Sundeep Agrawal, Elaine Chang, Mitchell S Anscher, Dow-Chung Chi, James X Xu, Jamie R Brewer, Michael H Brave, Mehrnoosh Hadadi, 
Marc R Theoret, Paul G Kluetz, Kirsten B Goldberg, Amna Ibrahim, Shenghui Tang, Richard Pazdur, Julia A Beaver, Laleh Amiri-Kordestani, 
Harpreet Singh

Summary
Background Little is known about the benefit–risk profile of second-generation androgen receptor inhibitors in older 
men with non-metastatic castration-resistant prostate cancer. We aimed to examine the efficacy and safety of second-
generation androgen receptor inhibitors in men aged 80 years or older with non-metastatic castration-resistant 
prostate cancer.

Methods We searched for all randomised controlled clinical trials evaluating second-generation androgen receptor 
inhibitors in patients with non-metastatic castration-resistant prostate cancer submitted to the US Food and Drug 
Administration before Aug 15, 2020, and pooled data from three trials that met the selection criteria. All three trials 
enrolled patients who were aged 18 years or older with an Eastern Cooperative Oncology Group performance 
status of 0–1, castration-resistant prostate cancer, prostate-specific antigen (PSA) 2·0 μg/L or greater, PSA doubling 
time of 10 months or less, and no evidence of distant metastatic disease on conventional imaging per the investigator’s 
assessment at the time of screening. All patients had histologically or cytologically confirmed adenocarcinoma of the 
prostate without neuroendocrine differentiation or small-cell features. All patients who were randomly assigned to 
androgen receptor inhibitor or placebo groups in these trials were considered assessable and were included in this 
pooled analysis. We evaluated the effect of age on metastasis-free survival and overall survival across age groups 
(<80 years vs ≥80 years) in the intention-to-treat population. Safety analyses were done in patients who received at 
least one dose of study treatment.

Findings Between Oct 14, 2013, and March 9, 2018, 4117 patients were assigned to androgen receptor inhibitor 
(apalutamide, enzalutamide, or darolutamide; n=2694) or placebo (n=1423) across three randomised trials. The 
median follow-up duration for metastasis-free survival was 18 months (IQR 11–26) and for overall survival was 
44 months (32–55). In patients aged 80 years or older (n=1023), the estimated median metastasis-free survival was 
40 months (95% CI 36–41) in the androgen receptor inhibitor groups and 22 months (18–29) in the placebo groups 
(adjusted hazard ratio [HR] 0·37 [95% CI 0·28–0·47]), and the median overall survival was 54 months (50–61) 
versus 49 months (43–58), respectively (adjusted HR 0·79 [0·64–0·98]). In patients younger than 80 years of age 
(n=3094), the estimated median metastasis-free survival was 41 months (95% CI 36–not estimable [NE]) in the 
androgen receptor inhibitor groups and 16 months (15–18) in the placebo groups (adjusted HR 0·31 [95% CI 
0·27–0·35]), and the median overall survival was 74 months (74–NE) versus 61 months (56–NE), respectively 
(adjusted HR 0·69 [0·60–0·80]). In patients aged 80 years or older, grade 3 or worse adverse events were reported 
in 371 (55%) of 672 patients in the androgen receptor inhibitor groups and 140 (41%) of 344 patients in the placebo 
groups, compared with 878 (44%) of 2015 patients in the androgen receptor inhibitor groups and 321 (30%) of 
1073 patients in the placebo groups among patients younger than 80 years. The most common grade 3–4 adverse 
events were hypertension (168 [8%] of 2015 patients aged <80 years and 51 [8%] of 672 patients aged ≥80 years in 
the androgen receptor inhibitor groups vs 53 [5%] of 1073 patients aged <80 years and 22 [6%] of 344 patients aged 
≥80 years in the placebo groups) and fracture (61 [3%] and 36 [5%] in the androgen receptor inhibitor groups vs 
15 [1%] and 11 [3%] in the placebo groups).

Interpretation The findings of this pooled analysis support the use of androgen receptor inhibitors in older men with 
non-metastatic castration-resistant prostate cancer. Incorporating geriatric assessment tools in the care of older adults 
with non-metastatic castration-resistant prostate cancer might help clinicians to offer individualised treatment to 
each patient.
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Summary
Background Little is known about the benefit–risk profile of second-generation androgen receptor inhibitors in older 
men with non-metastatic castration-resistant prostate cancer. We aimed to examine the efficacy and safety of second-
generation androgen receptor inhibitors in men aged 80 years or older with non-metastatic castration-resistant 
prostate cancer.

Methods We searched for all randomised controlled clinical trials evaluating second-generation androgen receptor 
inhibitors in patients with non-metastatic castration-resistant prostate cancer submitted to the US Food and Drug 
Administration before Aug 15, 2020, and pooled data from three trials that met the selection criteria. All three trials 
enrolled patients who were aged 18 years or older with an Eastern Cooperative Oncology Group performance 
status of 0–1, castration-resistant prostate cancer, prostate-specific antigen (PSA) 2·0 μg/L or greater, PSA doubling 
time of 10 months or less, and no evidence of distant metastatic disease on conventional imaging per the investigator’s 
assessment at the time of screening. All patients had histologically or cytologically confirmed adenocarcinoma of the 
prostate without neuroendocrine differentiation or small-cell features. All patients who were randomly assigned to 
androgen receptor inhibitor or placebo groups in these trials were considered assessable and were included in this 
pooled analysis. We evaluated the effect of age on metastasis-free survival and overall survival across age groups 
(<80 years vs ≥80 years) in the intention-to-treat population. Safety analyses were done in patients who received at 
least one dose of study treatment.

Findings Between Oct 14, 2013, and March 9, 2018, 4117 patients were assigned to androgen receptor inhibitor 
(apalutamide, enzalutamide, or darolutamide; n=2694) or placebo (n=1423) across three randomised trials. The 
median follow-up duration for metastasis-free survival was 18 months (IQR 11–26) and for overall survival was 
44 months (32–55). In patients aged 80 years or older (n=1023), the estimated median metastasis-free survival was 
40 months (95% CI 36–41) in the androgen receptor inhibitor groups and 22 months (18–29) in the placebo groups 
(adjusted hazard ratio [HR] 0·37 [95% CI 0·28–0·47]), and the median overall survival was 54 months (50–61) 
versus 49 months (43–58), respectively (adjusted HR 0·79 [0·64–0·98]). In patients younger than 80 years of age 
(n=3094), the estimated median metastasis-free survival was 41 months (95% CI 36–not estimable [NE]) in the 
androgen receptor inhibitor groups and 16 months (15–18) in the placebo groups (adjusted HR 0·31 [95% CI 
0·27–0·35]), and the median overall survival was 74 months (74–NE) versus 61 months (56–NE), respectively 
(adjusted HR 0·69 [0·60–0·80]). In patients aged 80 years or older, grade 3 or worse adverse events were reported 
in 371 (55%) of 672 patients in the androgen receptor inhibitor groups and 140 (41%) of 344 patients in the placebo 
groups, compared with 878 (44%) of 2015 patients in the androgen receptor inhibitor groups and 321 (30%) of 
1073 patients in the placebo groups among patients younger than 80 years. The most common grade 3–4 adverse 
events were hypertension (168 [8%] of 2015 patients aged <80 years and 51 [8%] of 672 patients aged ≥80 years in 
the androgen receptor inhibitor groups vs 53 [5%] of 1073 patients aged <80 years and 22 [6%] of 344 patients aged 
≥80 years in the placebo groups) and fracture (61 [3%] and 36 [5%] in the androgen receptor inhibitor groups vs 
15 [1%] and 11 [3%] in the placebo groups).

Interpretation The findings of this pooled analysis support the use of androgen receptor inhibitors in older men with 
non-metastatic castration-resistant prostate cancer. Incorporating geriatric assessment tools in the care of older adults 
with non-metastatic castration-resistant prostate cancer might help clinicians to offer individualised treatment to 
each patient.
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receptor inhibitor groups and 58 months (55–63) in the 
placebo groups (HR 0·74 [95% CI 0·66–0·84]); death was 
reported in 710 (26%) of 2694 patients in the androgen 
receptor inhibitor groups and 438 (31%) of 1423 patients 
in the placebo groups.

The metastasis-free survival and overall survival 
benefits with androgen receptor inhibitors over placebo 
were seen regardless of age group (table 2, figure 2), and 
HR estimates remained similar after adjusting for 
baseline ECOG performance status, Gleason score, 
PSA doubling time, use of bone-targeting agents, and 
previous prostatectomy or radiotherapy, in the multi-
variable analysis (table 2). In patients aged 80 years or 
older (n=1023), the estimated median metastasis-free 
survival was 40 months (95% CI 36–41) in the androgen 

receptor inhibitor groups versus 22 months (18–29) 
in the placebo groups (adjusted HR 0·37 [95% CI 
0·28–0·47]), and the median overall survival was 
54 months (50–61) versus 49 months (43–58), respectively 
(adjusted HR 0·79 [0·64–0·98]). Meanwhile, in patients 
younger than 80 years of age (n=3094), the estimated 
median metastasis-free survival was 41 months (95% CI 
36–NE) in the androgen receptor inhibitor groups and 
16 months (15–18) in the placebo groups (adjusted 
HR 0·31 [95% CI 0·27–0·35]), and the median overall 
survival was 74 months (74–NE) versus 61 months 
(56–NE), respectively (adjusted HR 0·69 [0·60–0·80]). 
Among patients who received placebo, patients younger 
than 80 years had shorter metastasis-free survival than 
those aged 80 years or older. The post-hoc analysis of 
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Figure 2: Kaplan-Meier curves of survival outcomes
(A) Metastasis-free survival. (B) Overall survival.
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metastasis-free survival and overall survival by age group 
and PSA doubling time at baseline showed that all 
subgroups (age <80 years and ≥80 years, and PSA 
doubling time ≤6 months and >6 months) had benefit 
from treatment with androgen receptor inhibitors 
compared with placebo (appendix p 4).

4104 patients received at least one dose of study treatment 
and were included in the safety analysis (13 patients who 
were assigned to a group but did not receive any study 
treatment were excluded; figure 1). The median duration 
of exposure to androgen receptor inhibitors plus androgen 
deprivation therapy was 31 months (IQR 17–45) in patients 
younger than 80 years and 25 months (11–39) in patients 
aged 80 years or older, including the double-blind and 
open-label periods of the trials. The median duration of 
exposure to placebo plus androgen deprivation therapy 
during the double-blind period (before crossover) was 
12 months (IQR 6–19) in patients younger than 80 years 
and 15 months (7–22) in patients aged 80 years or older. In 
both age groups, patients who received androgen receptor 
inhibitors experienced higher rates of grade 3–4 adverse 
events, serious adverse events, falls, and fractures 

compared with patients who received placebo (table 3, 
appendix p 9). In patients aged 80 years or older, grade 3 or 
worse adverse events were reported in 371 (55%) of 
672 patients in the androgen receptor inhibitor groups and 
140 (41%) of 344 patients in the placebo groups, compared 
with 878 (44%) of 2015 patients in the androgen receptor 
inhibitor groups and 321 (30%) of 1073 patients in the 
placebo groups among patients younger than 80 years. 
The most common grade 3–4 adverse events were 
hypertension (168 [8%] of 2015 patients aged <80 years and 
51 [8%] of 672 patients aged ≥80 years in the androgen 
receptor inhibitor groups vs 53 [5%] of 1073 patients aged 
<80 years and 22 [6%] of 344 patients aged ≥80 years in the 
placebo groups) and fracture (61 [3%] and 36 [5%] patients 
in the androgen receptor inhibitor groups vs 15 [1%] and 
11 [3%] patients in the placebo groups). All grade 5 adverse 
events and serious adverse events occurring in 1% or more 
of patients in either group are shown in the appendix 
(pp 5–9). There seemed to be increased grade 3–4 toxicity, 
serious adverse events, falls, and fractures in patients aged 
80 years or older compared with patients younger than 
80 years, regardless of the treatment group.

3651 patients completed a PRO assessment at baseline 
(day 1 on treatment) and week 16 and were included in the 
PRO analysis (2401 in the androgen receptor inhibitor 
group and 1250 in the placebo group; 466 patients with a 
missing assessment were excluded [293 in the androgen 
receptor inhibitor group and 173 in the placebo group]). 
FACT-P total scores at baseline and at week 16 were similar 
between age groups and treatment groups (table 4). There 
was no marked difference from baseline in any of the five 
individual items from FACT-P across the age groups and 
treatment groups at week 16; there was less than 
5% missing data at week 16, with no major differences 
observed between age groups (appendix p 10).

Discussion
In this exploratory subgroup pooled analysis, men with 
non-metastatic castration-resistant prostate cancer who 
were aged 80 years or older derived similar benefit in 
metastasis-free survival and overall survival with 

Androgen receptor inhibitor groups (n=2687)* Placebo groups (n=1417)†

Grade 1–2 Grade 3 Grade 4 Grade 5 Grade 1–2 Grade 3 Grade 4 Grade 5

(Continued from previous page)

Urinary tract infection

<80 years 132 (7%) 24 (1%) 2 (<1%) 0 55 (5%) 8 (<1%) 0 0

≥80 years 49 (7%) 9 (1%) 0 0 44 (13%) 2 (<1%) 0 0

Weight decreased

≥80 years 188 (9%) 7 (<1%) 0 0 41 (4%) 1 (<1%) 0 0

<80 years 85 (13%) 8 (1%) 0 0 23 (7%) 1 (<1%) 0 0

Data are n (%). Treatment-related adverse events that occurred in at least 10% of patients in any group are shown. Percentages are out of number of patients in the age group 
within the treatment group. *Exposure during the double-blind and open-label period. †Exposure during the double-blind period (before crossover to androgen receptor 
inhibitor).

Table 3: Adverse events by age and treatment group

Androgen receptor 
inhibitor groups

Placebo groups

Age ≥80 years

Participants 573 292

FACT-P total score at baseline 116·70 (19·62) 115·87 (16·10)

FACT-P total score at week 16 114·66 (20·27) 113·94 (17·94)

Change in FACT-P total score 2·13 (16·15) 2·10 (13·81)

Age <80 years

Participants 1828 958

FACT-P total score at baseline 117·70 (18·23) 117·57 (18·88)

FACT-P total score at week 16 116·31 (19·37) 115·91(20·11)

Change in FACT-P total score 1·41 (13·79) 1·65 (14·68)

Data are n or mean (SD). 466 patients did not complete a patient-reported 
outcomes assessment. FACT-P=Functional Assessment of Cancer Therapy—
Prostate questionnaire.

Table 4: FACT-P scores by age and treatment group
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Older adults, especially octogenarians, account for a 
growing proportion of patients with cancer and more 
data are needed to understand the benefit–risk profile of 
novel therapies in this patient population. The under-
representation of older adults in clinical trials makes it 
challenging to generalise trial results to older patients.8,25 
The FDA has taken several meaningful steps towards 
broader inclusion of older adults in cancer clinical trials.26 
For early clinical development, the FDA recommends 
that sponsors enrol older adults, if appropriate, to obtain 
information on safety, exposure, and response to 
treatment, to better inform the study design and dose 
selection of later-phase studies. Additionally, the FDA 
recommends investigating the drug–drug interactions 
early in the development of therapeutics, to allow 
enrolment of older adults who might otherwise be 
excluded because of their concomitant medication use. 
To encourage sponsors to facilitate the enrolment of 
older adults in clinical trials, the FDA provides advice on 
flexible approaches to the design and analysis of clinical 
trials. If adequate collection of information in older 
adults is not possible in the premarket setting, the FDA 
encourages collection of additional information in older 
patients through studies of cancer registries and real-
world data, as well as doing post-marketing studies in 
older patient populations.26 The European Organisation 
for Research and Treatment of Cancer (EORTC) has 
established an active Elderly Task Force that aims to 
improve the standards for treatment of cancer in older 
adults.27 Some of the task force efforts to achieve this goal 
include recommendations on choosing appropriate 
endpoints for older adults in clinical trials and using 
screening tools, such as the G8 questionnaire, to identify 
patients who are potentially at high risk of treatment-
related toxicities.28 The task force of the International 
Society of Geriatric Oncology (SIOG) has also provided 
specific guidelines for the management of older adults 
with prostate cancer. SIOG recommends the use of 
screening tools, such as the G8 questionnaire, for initial 
evaluation of patients’ health status and emphasises that 
treatment decisions for older adults with prostate cancer 
should be based on their individual health and should 
not be made according to their age.29

Medical comorbidities and organ dysfunction are more 
common among older adults, and this has been a major 
barrier for enrolment of these patients in clinical trials 
due to strict eligibility criteria. The FDA has published a 
series of draft guidance for industry that encourages 
sponsors and investigators to broaden the eligibility 
criteria for cancer clinical trials to increase generalisability 
of trial results to the patient population seen by clinicians 
in daily clinical practice.30,31 Enrolling patients with 
comorbidities such as decreased renal or hepatic function 
in clinical trials helps to characterise the drug’s risk–
benefit profile among these patients and helps clinicians 
make informed treatment recommendations when 
encountering these patients in clinical practice.

Even in the absence of medical comorbidities, there are 
physiological differences between younger and older 
patients—eg, drug pharmacokinetics, pharmacodynamic 
responses to the drug, or both. A higher proportion of 
older adults are prescribed medications for medical 
comorbidities, such as hypertension, diabetes, and other 
conditions, which might interact with the metabolism of 
the study drugs. Enrolling a broad range of patients with 
common medical comorbidities and older age provides 
an opportunity to obtain broader data on safety and 
efficacy of these drugs and enables patients and clinicians 
to make informed decisions.

The FDA includes information on the use of drugs in 
older patients in section 8.5 of labels for all drugs, unless 
their use is not applicable in the geriatric population 
(eg, paediatric approvals). The FDA has issued a guidance 
for industry that depicts the format and content of the 
geriatric use section in the drug label.26 Including the 
information on the use of drugs in geriatric patient 
populations provides instructions for patients and health-
care providers for a safe and practical use of each drug in 
older patients. In this draft guidance, the FDA provides 
advice on the inclusion of older patients in early-phase 
and pivotal randomised clinical trials, as well as in the 
post-market setting, which aims to improve the general 
participation of older patients in clinical trials.

The findings of this pooled analysis support the use 
of androgen receptor inhibitors in older patients 
with non-metastatic castration-resistant prostate cancer. 
Incorporating geriatric assess ment tools in the care of 
older adults with prostate cancer might help clinicians 
to offer individualised treatment to each patient, on the 
basis of the patient’s health status, and the drug’s safety 
and efficacy profile.
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Darolutamide 600 mg BID (2 x 
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