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Surgery paradigms and breast cancer dormancy

Veronesi U. et al.; J.Natl.Canc.Inst., 1995



Artificial Intelligence for predicting cancer dynamics
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Cancer

Obesity

Diabetes

Cardiovascular diseases

Metabolic syndrome

LOW-GRADE CHRONIC INFLAMMATION

Alzheimer

PREMATURE & LESS-HEALTHY AGING 

PROBLEM: Low-grade chronic inflammation  

Respiratory 
diseases

Rheumatoi
d arthritis

Inflammatory bowel 
disease

POOR NUTRITION – PHYSICAL INACTIVITY – REDUCED SLEEP – AIR POLLUTION – STRESS



Age-standardized mean BMI 
in women

1975 2014

NCD Risk Factor Collaboration Lancet 2016 
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an Open Access Journal by MDPI

Does Physical Activity Have an Impact on Recurrence Dynamics in EarlyDoes Physical Activity Have an Impact on Recurrence Dynamics in Early

Breast Cancer Patients?Breast Cancer Patients?

Elia Biganzoli; Christine Desmedt; Romano Demicheli

J. Clin. Med. 20212021, Volume 10, Issue 4, 831



What is exercise?
• Exercise is a structured, 

repeated and 
purposeful physical 
activity with the 
objective of improving 
health.

• It is often a 
combination of 
supervised aerobic and 
resistance exercise.











Exercise & 
cancer (1):

official recommendations

Recommendation: “Oncology 
providers should recommend 
regular aerobic and resistance 
exercise during active treatment 
with curative intent”



Exercise & cancer (2):
Exercise has a protective effect in many organs

Koelwijn et al. Nat Met 2022



Exercise & cancer (3):
Exercise induces a strong immune & metabolic remodeling

Koelwijn et al. Nat Met 2022







Several randomized clinical  
trials ongoing to prevent 
cancer or cancer recurrence.

Koelwijn et al. Nat Met 2022





Patients with early TNBC
candidate for NAT

(A) Standard of Care

(B) Standard of Care + 
Physical Exercise + 

Cyclic FMD

Surgery

Treatment phase

N= 86 

N= 171

Screening

R

Abbreviations: FMD: fast-mimicking diet; mo: Month; N: Number of patients; NAT: neoadjuvant therapy; R: Randomization; TNBC: Triple negative breast cancer; yr: Year; FU: Follow-up

Tissue samples
Blood samples (taken at each cycle during treatment phase) 
Anthropometry measures
Questionnaires: dietary intake, physical activity, fatigue and quality of life (QoL)

FU FU FU

3 weeks 6mo 1, 2 & 3yr

LESLIE: study design
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(GZA), W. Tjalma (UZA), E. Naert (UZ Ghent)
Proj. managers: M. Maetens, H. Vos
Study biostatistician: Elia Biganzoli (Uni. Milan)



Combination of FMD and exercise
• Both FMD and exercise have been demonstrated to have the potential to increase 

efficacy and tolerability of cancer treatments. 

• Exercise helps to preserve muscle mass, strength and phase angle during FMD-
therapy.

• Synergistic effects of both interventions demonstrated in rodents.

Objectives
• Primary objective: pathological response

• Secondary objectives: survival, health-related quality of life, body composition, 
side-effects, neoadjuvant therapy compliance

Xie et al. J Biol Chem 2007, Valdemarin et al. Cancers 2021, Bauersfeld et al. BMC Cancer 2018





The doctor of the future will give no medicine, but instead 
will interest his patients in the care of human frame, in diet, 
and in the cause and prevention of disease. 

Thomas Edison (1847 – 1931)

("Wizard Edison" in The Newark Advocate (2 

January 1903), p. 1)

From Precision Medicine to Precision Healthcare







Network UNIMI 
GSA(PNRR) 

LS 8 - Inflammaging
HEBE Project 

Healthy aeging versus inflamm-aeging: 
the role of physical Exercise 

in modulating the Biomarkers 
of age-associated and Environmentally determined 

chronic diseases

40



HEBE Web
https://hebe.unimi.it



Il 17 agosto 2022 è andato in onda su Rai1 il servizio di SuperQuark
«Camminare fa bene» 

con la consulenza scientifica dei ricercatori di HEBE,
girato negli studi e laboratori della Statale dove svolgono la loro ricerca 

 Sul canale YouTube Rai1 più di 900 mila visualizzazioni, 10 mila like, 400 commenti

HEBE a SuperQuark



Che sia benedetta

Per quanto assurda e complessa ci sembri la vita è perfetta

Per quanto sembri incoerente e testarda se cadi ti aspetta

E siamo noi che dovremmo imparare a tenercela stretta

Fiorella Mannoia (Amara, S.Mineo) 



Many Thanks!
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