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CANCER AT MOLECULAR LEVEL 
 

STATEMENT 1 :  
“ Cancer is a disease defined by spatial and temporal variables: 
 
 -topological heterogeneity   
 -change of the genetic-molecular make up during its evolution.   
 
These two features represent the major hurdles toward an effective 
cancer therapy” 
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FACT 1 :  “ The molecularly driven targeted therapies have moved the  
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CANCER TARGETED THERAPY 
 

FACT 1 :  “ The molecularly driven targeted therapies have moved the  
  oncology field toward precision medicine” 
 
FACT 2:  “ Targeted therapies are: 
  -  mostly NOT curative 
  -  with short responses (resistence prevails on sensitivity) 

- still with too few predictive markers” 
 
 
STATEMENT 2 “ Precision medicine is a tool and like a tool it needs to be 
used appropriately and is  NOT suggesting a HIGH RATE OF THERAPEUTIC 
SUCCESS” 



PERSPECTIVES 
 

PERSPECTIVE 1 :  “We need to acquire all the possible informations of 
every single patient and of his/her tumors (genetic-molecular, clinical, life 
style,environmental etc.). 
To collect and to integrate this huge amount of personalised data, we 
need sophisticated tools derived from artificial intelligence (AI)” 
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PERSPECTIVE 1 :  “We need to acquire all the possible informations of 
every single patient and of his/her tumors (genetic-molecular, clinical, life 
style,environmental etc.). 
To collect and to integrate this huge amount of personalised data, we 
need sophisticated tools derived from artificial intelligence (AI)” 
 
PERSPECTIVE 2 :  “ To develop therapeutic approaches capable to 
overcome cancer heterogeneity and molecular dynamic evolution, we 
need more clinical driven FUNDAMENTAL RESEARCH to develop,in turn, 
new designs for genomic/molecular driven CLINICAL STUDIES”. 
 



8 GDG and QASDG kick-off meetings – 7 to 11 September - Ispra 

European Commission Initiative on Breast Cancer (ECIBC) 
(Quality Assurance Development Scheme Group) 
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Considerations: Consequences:  

With the increasing molecular information at DNA 
and expression level the value of classifications in 
oncology is decreasing and many tumours appear 
as a rare entity and the value of randomization in 
phase three trials is reduced. 

The major problem is the low level of 
reproducibility in biological research with the 
necessity of standardization to allow 
exchangeability of the analysis results. 

Necessity of clinical research performed directly in 
today patients (ECIBC). 

The solutions are coming from pre-analytical 
preservation of biological material (CEN and ISO 
technical specification), from standardization of 
molecular methods (guidelines, SOPs, external and 
internal quality controls, new IVDR) and intra-tumour 
heterogeneity specific sampling. 

At institution level there is the necessity of 
accreditation and certification. 

At European level there is the necessity of the 
preparation of new professionals. 

Necessity of new types of clinical studies (N-1trials, 
Basket, Umbrella and Platform studies). 

G. Stanta 
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OECI Actions: 

OECI Network may represent  the second level for diagnostics and treatment in Europe. 

There is the opportunity to improve accreditation especially at molecular pathology level 
(B&MP WG is involved already in pre-analytics, standardization and heterogeneity ) to 
prepare CCC for a reproducible and exchangeble  diagnostics and clinical research. 

In OECI it is already started the discussion of new clinical studies (N-1 Approach) involving:  
  -bioinformatics connections,  
  -tumour boards,  
  -extensive data collection for rapid application of efficient new protocols. 

A new European Molecular Pathology Master is in development for oncologists, 
pathologists  and molecular biologists. OECI should take advantage of this to prepare a 
common terminology and standardization among the institutions.  

G. Stanta 



Oncotarget6www.impactjournals.com/oncotarget

Cancer Research Group, NMTRC, SWOG, Alliance 

for Clinical Trials in Oncology, NRG Oncology Group 

and the multiple sites participating in the NCI National 

Clinical Trial Network for establishing the MATCH 

trial. But it differs, in its use of using bio-marker driven, 

molecularly-targeted metronomic combination therapy. 

The consortium(s) stresses the use of a multi-target, 

multi-modality approach rather than enrollment on single 

agent trials. The hope is that suffici ent  amount of data 

will be accumulated to provide the necessary evidence 

to inspire other organizations to extend the examination 

of tumor tissue to include genomic, proteomic and 

metabolomics examination of the host as well as of the 

tumor, and promote individualized cancer therapies. 

Because only a very small number of patients is going to 

have overlapping molecular alterations and as such require 

the same combination of agents, traditional population-

based statistical approaches comparing two disparately 

treated groups may not be applicable, and novel statistical 

approaches using predictive models of cancer growth are 

going to be needed. The data from all individual patients 

treated by a precision medicine approach will be stored in 

a single de-identifie

d

 database to be shared not only with 

the consortium members but also with other clinicians and 

researchers interested in using targeted approaches. 

The additional benefit of sharing information 

of these N = 1 trials is going to be learning about the 

changed pharmacokinetics as combinations of different 

agents are being used. Pharmacokinetic studies are an 

integral part of present PhaseI/IV clinical trial structure. 

If we remove this resource, alternative experimental 

procedures that would allow for establishing clearance and 

biodistribution of these biologic agents will be needed. We 

will need to provide the clinicians with means to be able 

to quickly identify the key factors that govern absorption, 

distribution, metabolism, and excretion of the individual 

biologics, [32] the pharmacogenomics, [33], as well as the 

effect of using combinations of agents. Consideration will 

need to be given to developing new intelligence-enabled 

tools for quick dose adjustments if more than one cyp3a4 

or other members of the cytochrome P450 family involved 

in drug metabolism, are being used in the therapeutic 

regimen. 

The information collected would, in addition to 

traditional outcome measures such as survival, response, 

and toxicities, include information about quality of life and 

health care costs. The outcome database could thus be used 

to not only inform future selection of therapeutic agents 

and their combinations based on response, survival and 

toxicities, but also aid in formulating fisc al ly responsible 

clinical strategies based on cost-effectiveness models.[13] 

T H E NEED T O PRO V I DE AND 

I N T ER PR ET  L A R G E A M O U N T S O F D ATA 

W H I L E M AI NTA I N I NG EX C EL L ENT  

DATA I NTEGRI TY

However brilliant the physician may be, there is no 

way he/she is going to remember the millions of possible 

genetic variants and what each of those variants may 

mean for the individual patient. Moreover, given our 

continuously evolving understanding of the genomics, 

proteomics, metabolomics and other characteristics of 

tumor growth, it is unrealistic to expect any individual to 

remain current and on top of new discoveries. Invariably, 

in order for physicians to access and make use of the vast 

and constantly emerging information, she/he will need to 

use a variety of computational tools, and have access to 

a well-maintained computational support infrastructure. 

While initially, the focus of this computational 

infrastructure may be on tumor genomic signatures, and 

on genomic backgrounds of the hosts, it should eventually 

incorporate for a true personalized medicine application 

all of the patient’s medical history, family history, dietary 

history, and exercise/activity information.

To implement precision medicine – and incorporate 

individual differences in genomic make-up and individual 

biological characteristics into treatment decisions – we 

will require the development and easy access to large-

scale genomic, proteomic, biologic and health information 

databases. While some protein-protein interaction (PPI) 

networks are already publicly available on the Internet, 

Figure 2: Pathway to combination targeted therapy 

design. The ability to evaluate outcomes of combination targeted 

therapies is dependent on the ability to standardize selection of 

therapeutic targets and low-dose metronomic backbones. The 

diagnosis of patient’s molecular profile  should be based not 

only on the genomic analysis of the patient’s and the patient, but 

also on detecting the target proteins and their activation in the 

tissues. In order to incorporate, and consolidate the vast amount 

of information computer-assisted complex sociotechnical 

systems need to be employed to provide tumor boards with up-

to-date information about the best molecular targets. Finally, to 

continuously improve the quality of the information provided 

to tumor boards, AI should be used to inform future decisions. 

immunotherapy 

G. Stanta 

GL Klement et al, Future paradigms for precision oncology, Oncotarget, 2016  

ACCREDITED MOLECULAR ANALYSES: 
-NGS for mutations and CNV in clinical tissues 
-Blood plasma DNA 
-Any other molecular analysis suggested by 
boards in accredited laboratories or reference 
centers 

TUMOR SPECIFIC BOARDS 

Establishing rules: 
-clinical data management (CDM) 
-types of analyses 
-therapy criteria, protocols 
-outcomes evaluation 

BIOINFORMATICS 
-centralized shared system accessible to 
participants 

Specific European and country rules 
for drug clinical application 
>Importance of patients associations 

N-1 APPROACH CONSORTIUM 


