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Stile di vita sedentario

Stile di vita non sedentario
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sportivo
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Physical activity after cancer: an evidence
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• Metanalysis on 50.000 patients with breast (and colon cancer)

• Exercising for 150 minutes/week

24% reduction of total mortality risk for breast cancer survivors

(28% reduction of total mortality risk for colon cancer survivors)
(Ann Oncol 2014;25:1293) 

Being physically active reduces:
Incidence of cancer by 48%

Mortality due to cancer by 27%
(BMJ 2018;360:K134)



RUNNING FROM CANCER AT ALL STAGES



ATTIVITA’ FISICA e PREVENZIONE DI CARCINOMA MAMMARIO
CONTROLLO PESO CORPOREO

ESTROGENI

TESSUTO ADIPOSO



Correlazione lineare tra rischio di cancro 
mammario ed attività fisica sia in pre- che 
in postmenopausa: riduzione del rischio 
mediamente del 5% per ogni due ore di 

attività moderata-vigorosa alla settimana

Menopausal Status and exercise BREAST CANCER 
RISK REDUCTION 

%

Font

•premenopausal
•postmenopausal

27
31

Seminar Oncology 2010;37(3):297



Features BREAST CANCER 
RISK REDUCTION 

%

Font

ER+/PR+ and HER-
ER-and PR-

•Family history vs no family history
•Women with child vs women without child

15 -20
27

1 vs 21
38 vs 18

Crit Rev Oncol Hemat 2011;80:450

Seminar Oncology 2010;37(3):297

Seminar Oncology 2010;37(3):297

Type of activity
•recreational
•occupational

21
18

Recent Cancer Res 2011;188:125

Intensity of activity
•moderate
•vigorous

15
18

Seminar Oncology 2010;37(3):297

Endometrial cancer
(due to obesity reduction)

20
Eur J Epidemiol 2015; 30:397



ATTIVITA’ FISICA  E CARCINOMA MAMMARIO IN POST-DIAGNOSI

Rischio inferiore del 34% 
di decessi per cancro al seno

Rischio inferiore del 41% di 
mortalità per tutte le cause

Rischio inferiore del 
24% di recidiva 



Exercise can influence
cancer metabolism, 
inhibiting aerobic

glycolisis

Hypoxia can influence cancer
microenvironment invasiveness

Exercise can induce apoptosis
by activating the AMPK 

metabolic monitoring point and 
inhibiting the mTOR signal

pathway



(REVIEW)

Physical activity=positive effect on immune 
system to control tumor behavior/metastasis

Mobilizes immune cells into circulation
through stress-induced shear stress and 
adrenergic signaling. 
Not new generation but recruiting from 
the innate and adaptive immune storage 

NK can mediate tumor cells
apoptosis

CD8 T cells can kill tumor cells
by secreting TNF and IFN

CD4 T cells can produces cytokines to 
boost an tumor immune response



Metastatic process: invasion, intravasation, circulation, extravasation, colonization

(REVIEW)

Influence intra-tumor angiogenesis by altering
vascular epithelial growth factor in serum and tumor

Alterate MEK/MAPK and PI3K/mTOR signaling
pathway inhibiting tumor metastasis

Induce epinephrine and norepinephrine with tumor soppression of Hippo signaling
patway and promote phosphprilation of YAP with its cytoplasmatic sequestration
deterring the tumor cell proliferation and survivall by target genes

Change microinviroments of the major sites of 
metastasis inhibiting process of colonitation

Reduces CTCs by increasing vascular shear force 
(in sinergy with immune system surveillance

Attenuate invasion of tumor cells via inhibiting
epithelial-mesenchimal transition by ledding to 
an intratumor increase of E-cadherine levels



Chemotherapy

+

Modulation of circulating angiogenic factors and tumor biology by 
aerobic training in breast cancer patients receiving neoadjuvant
chemotherapy

Exercise can delay tumor
growth in association with 
chemotherapy: 
• three session of 

exercise/week
increase maximum oxygen
consumption
increase tumor perfusion
greater perfusion brings
greater effect/dose of drugs
that reach neoplastic cells
delaying their growth



SYMPTOMS 
treatment-correlated

INCIDENCE

Cancer-related
fatigue

60-96% (chemotherapies, surgery, radiotherapy)
40% long term therapy (endocrine)

Psycological distress
(anxiety/depression)

25-30%

Weight gain 45% breast cancer

% of mineral density
reduction

2.6% in menopausal females treated with aromatasi inhibitors
7% in young female treated with LHRHa and aromatase inhibitors

Thromboembolism
(age, pelvic
involvement, type of
cancer, immobility)

70% during chemotherapy and/or after surgery
62% in advanced disease
52% after radiotherapy

Constipation immobility, analgesic therapies, antiemetics

Cardiac damage
LV disfunction

9% with Anthracyclines-containing regimens, 
4-7% with HER2-target therapies

Cholesterol-LDL Increased with aromatasi inhibitors

Arthralgias 20-50% with aromatasi inhibitors







Patients with breast cancer in adjuvant therapy

(*) after a long- term follow up decreased risk for cardiovascular events (HR=0.59) 
was observed in group of higher levels of exercise

Breast cancer patients with no cardiovascular risk factors

Level of exercise2-10.9 MET-h/week Risk of cardiovascular complication

2-10.9 MET-h/week HR=0.91;95%CI, 0.76-1.09

11-24.5 MET-h/week HR=0.79;95%CI, 0.66-0.96

>24.5 MET-h/week (*) HR=0.65;95%CI, 0.53-0.80

Prospective study (5 years after 
therapy with anthracycline)

Symptom /signs of cardiotoxicity
%

No exercise 68.4 

exercise 19.45 (p=0.0017)









INTENSITA’ DI ATTIVITA’ FISICA
150 minuti di intensità moderata/settimana 
75 minuti di esercizio aerobico ad intensità vigorosa/settimana
Almeno 5000 passi al giorno se si ha a disposizione un contapassi
Buon obiettivo: 180 minuti settimanali di esercizio
Auspicabile includere esercizio di resistenza 2-3 sessioni/settimana

SUGGERIMENTI
Praticare gradualmente e con regolarità
Valutare:
preferenze personali
abilità pre-diagnosi/trattamento
condizioni cliniche e tipo di terapia
Confrontarsi con:
oncologo/fisiatra/fisioterapista
Affidarsi a:
trainer
posti dedicati



(PHysicAL aCtivity for Oncology)

Institutional promoter: Aiom

Aim of the Study
The aim of this study was to evaluate the effectiveness of a multidisciplinary 
intervention (“PHALCO”—PHysicAL aCtivity for Oncology) that included oncologists, 
sport physicians, and kinesiologists on QoL and functional parameters in BC patients.


