


The surgical removal of a malignant tumour is often complemented with 
radiotherapy and systemic adjuvant chemotherapy to suppress relapse. 
Unfortunately, almost all currently deployed cytotoxic therapies 
preferentially kill proliferating cells rather than those that have exited the 
active cell cycle, rendering dormant cells intrinsically more resistant to almost 
all currently available therapies.
Latent metastasis results from conditions that preserve the survival and 
tumour-initiating ability of disseminated cancer cells. Eliminating latent 
metastasis by targeting these survival mechanisms would prevent
metastasis. 

If metastasis becomes clinically manifest, most systemic treatments target 
metastasis irrespective of organ site. Treatments include classical 
chemotherapy, targeted therapy against oncogenic drivers, 
immunotherapeutic agents that leverage the antitumour power of the 
immune system, and increasingly, a combination of all of the above. 
The treatment may dramatically reduce the metastatic burden, but tumour
elimination is frequently incomplete. 2
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• Under the stress of targeted therapy, drug-sensitive cancer cells express 
a large number of secreted factors (therapy-induced secretome) that 
salvage drug-sensitive cells and accelerate the growth of minority drug-
resistant clones. 

• DNA damaging agents induce the secretion of trophic factors including IL-6 
and Timp-1 in normal cells of the thymus, creating a chemoprotective 
niche for the survival of residual cancer cells and eventual relapse. In 
BRAF-mutant melanomas treated with RAF inhibitors, tumor-associated 
macrophages secrete TNF-α and VEGF and tumor-associated fibroblasts
secrete HGF, which protect the cancer cells and limit the effectiveness of 
therapy.

• The accelerated growth leads drug-resistant clones to drive relapse as a 
drug-resistant tumor. The growth and survival mechanisms utilized by 
residual cancer cells under treatment might resemble those utilized by 
their predecessors during the latent phase before overt colonization in 
this model. 
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La maggior parte dei farmaci antitumorali approvati dalle agenzie del farmaco (es. 
EMA, FDA) sono diretti contro alterazioni coinvolte nel processo di tumorigenesi
(tumore primario), e vengono testate in sperimentazioni precliniche che valutano
l’effetto sul tumore primario e frequentemente anche sulla metastasi.
Nei trials clinici vengono spesso reclutati pazienti con malattia metastatica, 
valutando la risposta (riduzione del tumore primario), OS e PFS. Questo permette di 
comprendere (almeno in parte) l’effetto della terapia sulle metastasi.

Molti farmaci antitumorali già approvati hanno mostrato una attività inibitoria sul
tumore primario, ma azione stimolatoria nei confronti della metastasi (mutant 
BRAF inhibitors, paclitaxel, cisplatin, anti-androgens, everolimus e sunitinib). Lo 
stesso vale per farmaci utilizzati per lenire gli effetti secondari delle terapie, come I 
glucocorticoidi.

È quindi necessario che il processo per l’identificazione e validazione di nuovi
farmaci anti-tumorali si basi su opportuni modelli preclinici di metastasi e su un 
accurato design dei clinical trials (scelta opportuna dell’endpoint).
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Limitations identified in other drug development efforts include an inadequate 
understanding of the molecular pathway in metastatic colonization, poor drug 
characteristics, overinterpretation of early-phase trial data, a preclinical focus on 
effects on the primary tumour and the wrong trial design. 
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Dovuto a 
caratteristiche 
farmacologiche!

the overwhelming majority of the preclinical data indicated a 
prevention of metastasis, not a shrinkage of overt lesions. 
This would be tested in an adjuvant trial. 
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BIFOSFONATI

RANKL = receptor activator of 
NF-κB ligand 

SRE = skeletal-related event

Rallenta la comparsa di metastasi ossee
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Terapie contro la nicchia endostale
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La finestra terapeutica più
attraente è quella della
colonizzazione

DORMANCY INDUCERS: 

small-molecule inhibitor del 
recettore 1 dell’acido
lisofosfatidico (LPAR1) previene la 
crescita metastatica e induce 
l’entrata delle DTCs in uno stato di 
dormienza (studi preclinici)

Extracellular
lipase ATX
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mutp53

Inhibition of 
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activation-
stabilization
and 
downstream 
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Gli organoidi tumorali ricapitolano le caratteristiche del tumore in vitro: 
possono essere utilizzati per testare la risposta alle terapie 

e per drug screening

The response to tamoxifen of  10 metastasis-derived BC organoids matched that of  the 
respective patients indicating the potential use of  BC organoids as predictive in vitro 
surrogates for BC in vivo.
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Integrare le 
conoscenze

Approcci innovativi 
di ricerca di base e 

traslazionale

Raccolta e caratteriz-
zazione molecolare di 

organoidi tumorali

IDENTIFICARE 
BIOMARCATORI PER LA 

DIAGNOSI E LA 
PREDIZIONE DELLA 

RISPOSTA ALLE TERAPIE
(companion diagnostic)

IDENTIFICARE
BERSAGLI TUMORALI
PER TERAPIE MIRATE

IDENTIFICARE E 
VALIDARE

NUOVE TERAPIE
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Recently, new informatic techniques have been developed to extrapolate 
drug efficacy from cell line model systems to patient outcomes. 
Advanced informatic technologies including the Connectivity Map allow for 
screening an entire gene expression signature against gene expression 
changes induced by compounds, systematically identifying molecules 
capable of inducing non-metastatic gene expression and phenotype. 
The list of hits is then further filtered using (e.g.) the COXEN algorithm, 
which provides a list of those suppressor signature-inducing agents that 
additionally have therapeutic efficacy in the NCI-60 cell line system and, 
most importantly, predicts function in patient tumours.
Together, this integrated approach could deliver therapeutics based on 
metastasis suppressor biology to the clinic with a high likelihood of 
efficacy.
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Algoritmo di predizione

Firme molecolari

Connectivity map 
genera una lista di 
molecole che inducono
una firma molecolare
(es. di 
dormienza/regressione
metastatica etc.)
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