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The drug therapy journey: 

learned clinical needs for modern treatments



Key Advances in the History of Cancer Research

2020’

Immunetherapy

ADC

Vaccines

PARPi



New technologies of Next generation sequencing

Bar Code – many patients

simultaneously

350 bp for each sequence

8,538/350 = 25 reactions

Sanger

Costs: ~ 2,000 € 

Time: ~ 1 month

ION Torrent

1 reaction

Multiple genes and samples

Costs: ~ 600 € 

Time: ~ 5 days

~ 500 genes
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Genomic DNA

paraffinblood

3.5  hrs - 1 hr manual work

Courtesy of Prof. Aldo Scarpa



Selection of patients based on specific targets

Mitsudomi T, Nat Rev Clin Oncol 2013



Panorama of driver mutations in 

PCAWG 

a, Top, putative driver mutations in 

PCAWG 

b, Genomic elements targeted by 

different types of mutations in the 

cohort altered in more than 65 

tumours. Both germline and 

somatic variants are included. 

c, Tumour-suppressor genes with 

biallelic inactivation in 10 or more 

patients.



Adenocarcinomatous

component KRAS wt

Signet ring cell 

component with KRAS

mutation

Colon cancer

Tumor Heterogeneity



Liquid Biopsy

cfDNA

Exosomes

CTCs
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Anticipated diagnosis: 3 to 9 

months compared to imaging

(TC, MR ec.)



Different classification of tumours, different study design

Biankin A, and ESMO E-learning module, prof. A. Scarpa

Site of tumor origin Molecular Alteration

Umbrella studies Basket studies



Adapted from Doebele et al 2019

Tumor Agnostic approach: from Basket trials to Drug Approval





The tumor microenvironment 



• While a single type of omics can 

provide a significant amount of 

information at a specific level, the 

complexity of intra and 

extracellular mechanisms can 

only be addressed by combining 

several omics approaches to 

provide a complete picture of 

cancer pathogenesis and 

progression

• With Multiomics (the combined 

use of genomics, transcriptomics, 

proteomics, metabolomics, and 

other technologies yet to fully 

unfold) we can obtain a complete 

dynamic vision of cancer.

Multiomics in Cancer



Kroemer et al. Nature Medicine Jan 2023



The revolution of Immunetherapy

TargetDrug

PD-1Nivolumab

PD-1Pembrolizumab

PD-L1Avelumab

PD-L1Atezolizumab

PD-L1Durvalumab

CTLA-4Ipilimumab

CTLA-4Tremelimumab



Antibody-Drug Conjugated (ADC) : new payloads 

The poison



Chimeric Antigen Receptor T cells (CAR-T) Therapy

June C. and Sadelein M, New Engl J Med 2018;379:64-73

Struttura dei recettori T e CAR



Vaccines (mRNA)



Nature Rev Clinical Oncology, 16: 581, 2019
Personalized treatment along the

metastasis spectrum

Liu W.JCO 40:4250, 2022



ASCO 2018



Radiotherapy and Immune response

Boustane J et al., Cancers 11: 860, 2019

Optimized radio-chemo-immunotherapy protocols according to the 

immune response induced by three types of fractionation schedules



Ann Oncol 2017;28(suppl 12):xii33-xii43.



Techniques for ablation : possible combination

with chemo-, radiation and immunetherapy

Courtesy of Prof. Roberto Iezzi



Davies M, WCLC 2017

Bria, WCLC, 2022

Reconciliate Survival and QoL Patient Reported Outcomes
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