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Conceptual evolution of cancer treatment

Few therapeutic options 
combined to treat tumors:

-Surgery
-Radiotherapy
-Few chemotherapies

Increase on therapeutic options allowed 
specific treatments for different tumor 

types:

-Combined chemo-radiation 
-Specific protocols (NCCN guidelines)

Disease guided 
approach

Pathological guided 
approach

Clinical Oncology Pathological Oncology Molecular Oncology

Targeted agents that work in specific molecular alterations:  

- Broad knowledge of molecular tumor
biology 
- Development of molecular analysis and targeted 
therapies

Molecular approach

Nowadays

Personalized 
Medicine



Clinical Oncology Pathological Oncology Molecular Oncology

Nowadays

Personalized 
Medicine

• BCR/ABL Translocation-imatinib
• HER 2 Amplification –Trastuzumab

First “magic bullets”:

Push in Molecular 
Biology of Cancer

Social attention (Nixon 
declares war on cancer)

Pharma expands the 
pipeline

Conceptual evolution of cancer treatment



Changes in the last 15 
years



Robinson. Cell 2015;161:1215



Robinson. Cell 2015;161:1215



Aberrations in AR

Robinson. Cell 2015;161:1215



Aberrations on PI3k Pathway

Robinson. Cell 2015;161:1215



Aberrations in DNA repair pathway

Robinson. Cell 2015;161:1215



Aberrations in Wnt pathway

Robinson. Cell 2015;161:1215 



The genomic landscape of prostate cancer

TCGA.  Abehouse et al Cell 2015
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SU2C-PCF mCRPC Dream Team Study
n=432 (Abida et al, PNAS 2019)

First published at Robinson et al, Cell 2015 (n=150)

LOCALIZED DISEASE METASTATIC DISEASE



Genomics of HSPC vs CRPC

Zurita et al…Mateo, JCO PO 2022



Genomics of locoregional vs lethal prostate 
cancer

Armenia et al, for the SU2C-PCF DT Nature Genetics 2018



But… 



Fizazi K, et al. Lancet Oncol 2019;  Sweeney CJ, et al. NEJM  2015

Prognostic classification criterio of High-Risk/Volume  
M1 HSPC



Francini E, et al. Prostate 2018

Prognosis according to volume and presentation 
at diagnosis

High-volumen de Novo metastatic diseases is associated with the poorest prognosis



Can genomics help us to select
different patient groups for 

different treatments?



Some gonomic events are prognostic biomarkers

Romanel et al, Sci Trans Med, 2015; Ferraldeschi et al , Eur Urol, 2015; Hamid et al, Eur Urol, 2019; Rescigno et al, Clin Cancer Res, 2021; Lozano et al ESMO 2020
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TP53 mutations

BRCA2 alterations, RB1 loss, MYC amplification

CDK12 mutations



PARPi Monotherapy

The HRR subgroup is heterogeneous

Pellegrino et al, Translational  Oncology, 2020 Olmos et al, Ann Oncol, 2024 Hussain et al, NEJM, 2020

Different FUNCTIONS PROGNOSTIC implications SENSITIVITY to PARPi



Hamid AA, et al . ASCO educational book 2023



Oncogenic genomic alterarions, clinical phenotypes 
and outcomes in mHSPC

Stopsack KH, et al. Clin Cancer Res 2020



Men with prostate tumours with compound tumour suppressor 
gene (TP53, PTEN and RB1) mutations have poorer outcomes

Hamid A, et al. Eur Urol 2019



The association of SPOP mutation with outomes in 
men with de novo mHSPC

Swami U, et al. Clin Cancer Res 2022
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Linking of clinical and multi-omic data

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.
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Prognostic value of Germline DNA repair gene mutations in de 
novo metastatic and castration-sensitive prostate cancer 

Fizazi et al. N Engl J Med 2023; 388:719-732 DOI: 10.1056/NEJMoa2214676



Study design and population 

PRIMARY ENDPOINT 
• PSA-complete response (PSA-CR) (PSA<0.2 ng/mL) after 12 months
of therapy in pts with mHNPC in the androgen deprivation therapy
(ADT) + enzalutamide (ENZA) + talazoparib (TALA) arm. 
H0: 20%; H1 ≥40%. 

SECONDARY ENPOINTS 
• PSA-CR rate at any time point and at month 7 and 12. 
• PSA progression-free survival (PSA-PFS) 
• Radiologic PFS (rPFS) as per RECIST v.1.1/PCWG3 
• Overall survival (OS) 
• Safety and tolerability (CTCAE v.5.0). 



Key secondary endpoints

Primary endpoint

C13D1 PSA-CR in ENZA+TALA arm was 73% (95% CI, 
55.9%-86.2%, p<0.001),

C13D1 PSA-CR in ENZA arm was 64.7%







There are several mHSPC Trials implementing 
molecular biomarkers that either recruiting already 
or being planned

• BRCA2/DRD: AMPLITUDE (NCT037486641), TALAPRO-3
(NCT04821622), and STAMPEDE (NCT00268476)

• PTEN loss: CAPItello-281 (NCT04493853)

• PSMA positive: PSMAddition (NCT04720157)

• Cell cycle: CYCLONE 3 testing abiraterone + prednisone +/- LY2835219
(NCT05288166)



Can we improve the results with a 
better selection?



How to perform all these studies?

Primary Tumor

Liquid Biopsy

⏤ CTCs

⏤ cfDNA

⏤ Exosomes

CT Guided Bone Marrow Biopsy



Different diagnostics strategies can be considered 
to assess for HRR alterations

Advantages Disadvantages

Tumour tissue 
testing

Gold standard
(High clinical sensitivity)

Fresh or archival tumour samples can be used 
(but older samples can have lower success rates)

Can detect both germline and somatic mutations

High failure rate, especially for older samples

Tissues for sampling may be in locations that are not safe or amenable to 
biopsy

Single-site biopsies do not capture intra-individual heterogeneity (across 
metastases in an individual or changes over time or with disease 
progression)

Plasma ctDNA 
testing

Non-invasive, safer, serial analysis

Can detect both germline and somatic mutations

Useful where no tissue is available or when re-biopsy is 
undesirable

Capture relative contribution of metastases in different 
anatomical sites

Low levels of tumour fraction can lead to false negative results
CHIP may lead to false positives

Blood collection must be timed in order to evaluate progressive disease

Relative sensitivity at a prospective cohort level is unknown
(clinical validation in PC still limited)

Germline 
testing

(Blood or saliva)

Assess familial risk

Easy to obtain samples from blood, saliva or buccal swabs
Misses alterations of somatic origin (≃ 50% of HR alterations)

Wyatt 2016; Pellegrino 2019; Moreno 2019; Merker 2019; Hennigan 2019; Hussain 2020; Gilson 2020; Mateo 2020



BRCA 1/2 and other DDR alterations are likely early 
events

Presented By Dr McFarland at 2021 ASCO GU; Schweizer at al JAMA Oncol, 2021

High concordance in DDR mutational status between primary prostate and metastatic tissue/ctDNA

BRCA1/2: 99% Overall concordance

BRCA and other DDR: 
84% concordance

HHR gene alteration 
prevalence %

   All patients 27.9

   All primary tumors
   Archived primary
   Newly collected primary

27
27

26.5

   All metastatic tumors
   Archived metastatic
   Newly collected metastatic

32.3
33.9
29.7



TISSUE is the ISSUE

de Bono J, et al. Ann. Oncol. 2019 (ESMO 2019, #5118); 2. Green F, et al. AACR 2019; (#727); 3. de Bono JS, et al. Journal of Clinical Oncology. 2021;39 (suppl_6):13-13.

TRITON22*

N = 875 samples
PROfound1

N = 4047 samples

IPATential1503

N = 1104 samples

Sample selection and optimisation of tissue collection is critical, 
since 30–50% of prostate cancer samples fail NGS1–3

n (%)
 [VALOR] 

(69%)

n (%)
 [VALOR] 

(31%)

n (%)
 594 (68%)

n(%)
 281 (32%)

n (%) 
743 (67%)

n (%) 
361(33%)

Successful
Failed

Successful
Failed

Evaluable
Not evaluable



Different diagnostic strategies can be considered 
to assess for HR alterationss

Wyatt 2016; Pellegrino 2019; Moreno 2019; Merker 2019; Hennigan 2019; Hussain 2020; Gilson 2020; Mateo 2020

Advantages Disadvantages

Tumour tissue
testing

Gold standard
(High clinical sensitivity)

Fresh or archival tumour samples can be used 
(but older samples can have lower success rates)

Can detect both germline and somatic mutations

High failure rate, especially for older samples

Tissues for sampling may be in locations that are not safe or 
amenable to biopsy

Single-site biopsies do not capture intra-individual heterogeneity 
(across metastases in an individual or changes over time or with 
disease progression)

Plasma ctDNA
testing

Non-invasive, safer, serial analysis

Useful where no tissue is available or when re-biopsy is 
undesirable

Can detect both germline and somatic mutations

Capture relative contribution of metastases in different 
anatomical sites

Low levels of tumour fraction can lead to false negative results
CHIP may lead to false positive results

Blood collection must be timed in order to evaluate progressive 
disease

Relative sensitivity at a prospective cohort level is unknown
(Prospective clinical validation in PC still limited)

Germline 
testing

(Blood or saliva)

Assess familial risk

Easy to obtain samples from blood, saliva or buccal 
swabs

Misses alterations of somatic origin (≃ 50% of HR alterations)



Assessment of genomic alterations of tumor in 
ctDNA

Wyatt et al, JNCI, 2017

Concordance between biopsies and ctDNA is high

AR copy number BRCA2 copy number

Concordant call
Discordant call
Insufficient ctDNA

Similar mutation profiles Similar gene copy numbers



Clonal hematopoiesis of indeterminat potencial may 
lead to false positives

Jensen et al, JAMA Oncol, 2021



The biological and clinical challenge of the novo 
mCSPC

Warner EW… & AW Wyatt. Nat Cancer 2023

Nature Cancer | Volume 5 | January 2024 | 114–130 116

Article https://doi.org/10.1038/s43018-023-00692-y

samples collected after ADT initiation exhibited low ctDNA% (ctDNA 
was detected in 13 of 59 (22%) post-ADT collections, predominantly at 
mCRPC progression) (Fig. 2d).

Collectively, our data demonstrate that one-fifth of patients with 
de novo mCSPC have pervasive low tumor fraction in their primary 
tumor and synchronous cfDNA samples that can be cryptic to standard 
histopathological and clinical screening approaches.

Comprehensive somatic driver landscape of de novo mCSPC
We leveraged same-patient samples to identify somatic alterations in 
driver genes, accounting for variable tumor fraction and sequencing 
coverage (Methods; Supplementary Tables 6 and 7). Mutation and 
copy-number calls from targeted sequencing were validated in matched 
whole exomes (Extended Data Fig. 1g,h). Although WES revealed an 
additional 7,757 mutations not identifiable with targeted sequencing 
of established prostate cancer genes, only six variants fell within other 
cancer-related genes and had a COSMIC score ≥5 (Extended Data Fig. 1i  
and Supplementary Tables 8 and 9).

Targeted sequencing identified mutations in prostate cancer 
drivers, including TP53 (35% of 42 patients), FOXA1 (16%) and SPOP 
(9%) and deep deletions in PTEN (33% of 40 patients) and RB1 (9%) 
(Fig. 3a and Extended Data Fig. 3a–e). Four patients showed biallelic 

DNA damage repair gene alterations affecting CDK12 (n = 2), BRCA2 
or MSH2/6. AR hotspot mutations and high-level amplifications were 
absent at prostatectomy. Typical prostate cancer copy-number events 
shared by same-patient samples included deletion in chromosomes 5, 
6, 8p, 13 and 17q and gain of 8q (Fig. 3b). Whole-genome duplication 
(WGD) was observed in 29% of patients (12 of 41 with whole-exome 
data) (Extended Data Fig. 3b,c and Supplementary Table 4), similar to 
previous estimates34.

Tumor-suppressor loss is linked to prostate cancer aggression6,7,17. 
When incorporating all samples, 63% (27 of 43) of cases had biallelic 
inactivating alterations in at least one of TP53, PTEN or RB1 (Fig. 3c and 
Extended Data Fig. 3e). Immunohistochemistry supported genomic 
PTEN and RB1 assessment in 92% (22 of 24) of selected samples (one 
discordant sample was due to subclonal RB1 deletion) (Extended Data 
Fig. 4 and Supplementary Table 10). Tumor-suppressor mutations had 
higher cancer cell fractions than other mutations (P < 0.01, Mann–Whit-
ney U-test), suggesting that they are typically clonal within regions  
(Fig. 3d). Two patients (ID34 and ID5) with clinically low-volume and 
low-risk mCSPC exhibited multiple alterations affecting three tumor 
suppressors on the background of WGD. Patient ID34 experienced rapid 
progression and died within 25 months of diagnosis. Patient ID5 was 
exposed to ADT before prostatectomy and exhibited treatment-related 
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Fig. 1 | Comprehensive clinicogenomic profiling of synchronous primary and 
metastatic prostate cancer. a, The biological and clinical challenge of de novo 
mCSPC. b, Summary of tissue (n = 523) and plasma cfDNA samples (n = 84) and 
sequencing methodology. c, Per-patient (n = 43) breakdown of clinical baseline 

characteristics (including ISUP grade group), sample data availability and 
sequencing-derived tumor fraction. Bx, biopsy; ctDNA%, ctDNA fraction; PCa, 
prostate cancer; QC, quality control; TCGA, The Cancer Genome Atlas.



Why should we think about the de-escalation?

The content of this slide, reflects a personal opinion.

Living Longer

 But with more side-effects
 No  significant  improvement  in 

HRQoL
 A substantial increase in cost

A tale of Efficacy vs. value for the Patients
and the health care system



Why should we think about de-escalation?

The content of this slide, reflects a personal opinion.

 To  live  better  and  longer,  avoid
burdensome further treatment,
and improve quality of life.

For payers
 Is  it  acceptable  cost-wise?  Can

we afford it?
 Incremental cost-effectiveness 

ratio (ICER)

For patients



Conclusiones

●A mi juicio todavía es pronto para afirmar que hemos entrado en la 
época de la implementación de la medicina de precisión en la 
enfermedad hormonosensible metastásica.

●Si bien es cierto que los resultados presentados este año nos 
permiten decidir / intuir el mejor de los tratamientos para nuestros 
enfermos.

●La intensificación terapéutica ha permitido mejorar los resultados 
globales de nuestros enfermos, sin embargo, ahora tenemos un 
problema que es seleccionar aquellos que nos podemos permitir 
desescalarlos. 



¡Gracias!


