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Il problema cancro nel paziente diabetico:
epidemiologia e biologia

• Epidemiological studies have detected a
higher incidence of various tumour entities in
diabetic patients.

• However, the underlying mechanisms remain
insufficiently understood.

Twarock S, Int J Cancer 2017



DM come fattore di rischio

Jalving M et al, Eur J Cancer 2010



Il problema cancro nel paziente diabetico:
epidemiologia e biologia

• However, the underlying mechanisms remain 
insufficiently understood. 

• Glucose-derived pericellular and extracellular
hyaluronan (HA) promotes tumour
progression and development.

Twarock S, Int J Cancer 2017



Quali problemi osserva l’oncologo medico?

• “Scompenso” glicemico (iperglicemia e/o
iperinsulinemia) in pazienti sottoposti ad
alcuni trattamenti antineoplastici,
indipendentemente dal pregresso stato
metabolico.

Ariaans G et al, Cancer Treatment Reviews 2015



Ariaans G et al, Cancer Treatment Reviews 2015



Vorrei invece un controllo glicemico, perché…

Evidenze sul ruolo di iperglicemia e/o iperinsulinemia:

• ↓ Sopravvivenza1,2,4,7

• ↑ Rischio di recidiva/ripresa di malattia2,4,5,6,8

• ↓ Efficacia della terapia oncologica2

• ↑ Tossicità dalla terapia oncologica3
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In effetti, è abbastanza logico…

Adapted from Ariaans G et al, Cancer Treatment Reviews 2015

↑ insulin and 
insulin-like factors



Ma i meccanismi molecolari potrebbero essere molto difficili e 
coinvolgere direttamente anche l’iperglicemia

Gerards MC et al, Crit Rev Oncol Hematol 2017



Iperinsulinemia ed iperglicemia non sono, poi, i soli colpevoli

Gerards MC et al, Crit Rev Oncol Hematol 2017



Allora vorrei proprio tanto un controllo 
glicemico!!!



Dobbiamo quindi incentivare i classici sistemi di 
controllo…

Adapted from Ariaans G et al, Cancer Treatment Reviews 2015

Inhibition of insulin resistance by diabetes medications, fasting regimes and exercise could diminish insulin resistance, thereby increasing 
efficacy of cancer treatments.

• Dieta
• Esercizio fisico
• Terapia ipoglicemizzante

specifica



Terapia ipoglicemizzante orale o normoglicemizzante
orale?

Adapted from Ariaans G et al, Cancer Treatment Reviews 2015

Inhibition of insulin resistance by diabetes medications, fasting regimes and exercise could diminish insulin resistance, thereby increasing 
efficacy of cancer treatments.

Essendo centrale il ruolo dell’insulina in qualità di fattore di crescita, appare
logico che “colpire” con farmaci che agiscono sull’insulina e sul sistema
dell’insulino-resistenza è più ragionevole che utilizzare farmaci ipoglicemizzanti
che incrementano i valori di insulina (es. sulfaniluree, insulina esogena…)



Però c’è qualcosa di più…

Adapted from Ariaans G et al, Cancer Treatment Reviews 2015

Inhibition of insulin resistance by diabetes medications, fasting regimes and exercise could diminish insulin resistance, thereby increasing 
efficacy of cancer treatments.

La metformina ha proprietà antitumorali intrinseche



Metformina
(A simplified view of proposed antineoplastic mechanisms of action of biguanides)

Pollak MN, Cancer Discovery 2012



• These mechanisms suggest opportunities for rational combination 
therapies of biguanides with other agents. 

• Metformin is a suitable agent for clinical trials related to the “insulin 
reduction” mechanism, but biologically significant declines may be 
confined to patients with hyperinsulinemia at baseline.

Metformina
(A simplified view of proposed antineoplastic mechanisms of action of biguanides)



Metformina
(A simplified view of proposed antineoplastic mechanisms of action of biguanides)

It remains to be determined if :

orally administered metformin at conventional
antidiabetic doses achieves sufficient drug levels in
neoplastic tissue to allow for clinical evaluation of the
proposed “direct” mechanisms of action, or if this will
require the development of novel biguanide
formulations designed to minimize adverse effects (at
least for short-term administration) while achieving
adequate neoplastic tissue exposure



Anti-cancer effects of metformin

Jalving M et al, Eur J Cancer 2010

1. M. can inhibit mTOR signalling through phosphorylation and stabilisation of TSC2.

2. M. can suppress HER-2 protein expression and also inhibit HER-2 protein kinase activation resulting in reduced
signalling through downstream pathways.

3. M. can decrease levels of VEGF resulting in inhibition of angiogenesis.

4. M. can induce apoptosis through p53-dependent or independent mechanisms.

5. M. can block cell cycle arrest at least partially mediated through reduced cyclin D1 expression



Prospettive future…

Screenshot from clinicaltrials.gov

TRATTAMENTO NELLA 
MALATTIA LOCALIZZATA 
A SCOPO CURATIVO O 

ADIUVANTE

TRATTAMENTO NELLA 
MALATTIA AVANZATA

TRATTAMENTO IN 
SOTTOGRUPPI SPECIFICI

PREVENZIONE 
TUMORALE



… ma non solo!

Sato E et al, Mol Clin Oncol 2017

We found that there was a relative 
survival benefit associated with 

metformin treatment compared with 
non-metformin treatment in both 

overall survival (OS) ([HR] 0.84; 95% 
confidence interval [CI]: 0.73 – 0.96). 

These associations were also 
observed in subgroups of Asian 

countries and high quality articles.



Tang YL et al, BioMed Res Internat 2017

In the pooled analysis of six 
retrospective cohort studies 

evaluating the effect of 
metformin on the survival of 
EC patients, we found that, 

relative to nonuse, metformin 
use significantly improved the 
survival of EC patients (HR = 
0.63, 95% CI: 0.45–0.87; 𝑝 = 

0.006).







Patients with diabetes who had not been treated with metformin experienced worse DFS 
(multivariable hazard ratio [HR], 1.40; 95% CI, 1.01 to 1.94; P = .043), DDFS (multivariable HR, 
1.56; 95% CI, 1.10 to 2.22; P = .013), and OS (multivariable HR, 1.87; 95% CI, 1.23 to 2.85; P = 

.004).



Conclusioni

Obiettivo: controllo glicemico

Metodi:

• Stile di vita (dieta, esercizio fisico)

• Terapia normoglicemizzante e normoinsulinemiz-
zante

Possibili steps forward: metformina come trattamento
antitumorale specifico (probabilmente in combinazione
ai trattamenti oncologici standard) ???




