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ovvero 
l’effetto «Butterfly»* in 

Cardio-oncologia

*Effetto Butterfly (Principio della Dipendenza 
sensibile dalle condizioni iniziali )

In un sistema dinamico a variazioni 

infinitesime delle condizioni 

iniziali corrispondono variazioni significative 

del comportamento futuro

«Does the Flap of a Butterfly’s wings in Brazil Set Off a Tornado in 
Texas?» Edward N. Lorenz  Sc.D. , MIT 



“Perhaps it is more important to know what kind of patient has the 

disease, than to know what kind of disease has the patient.»

«Forse è più importante conoscere 

che tipo di paziente ha la malattia, 

piuttosto che sapere che  tipo di 

malattia ha il paziente»

Sir William Osler



Causes of death among cancer patientsCauses of death among cancer patients

N. G. Zaorsky et AL. Annals of Oncology, 2017

US death certificate data in Surveillance, Epidemiology, and End Results Stat 8.2.1 were used to categorize cancer 

patient death as being due to index-cancer, non index-cancer, and noncancer cause from 1973 to 2012
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Cardiovascular Disease Among Survivors of Adult-Onset 

Cancer: A Community-Based Retrospective Cohort Study
Saro H. Armenian, Lanfang Xu, Bonnie Ky, Canlan Sun, Leonardo T. Farol, Sumanta Kumar Pal, Pamela S. Douglas, Smita Bhatia, and Chun Chao

Cardiovascular Disease Among Survivors of Adult-Onset 

Cancer: A Community-Based Retrospective Cohort Study
Saro H. Armenian, Lanfang Xu, Bonnie Ky, Canlan Sun, Leonardo T. Farol, Sumanta Kumar Pal, Pamela S. Douglas, Smita Bhatia, and Chun Chao

J Clin Oncol. 2016 34:1122-1130.

n = 36,232 ≥ 2-

year survivors
of adult-onset cancer

compared with

matched non cancer
controls
m. Myeloma IRR, 1.70

Lung/bronchus IRR, 1.58

LNH IRR, 1.41

Breast IRR, 1.13

Ovarian cancer IRR, 1.41

Kidney IRR, 

1.24

IRR, incidence rate ratio



Cardiovascular Disease Among Survivors of Adult-Onset 

Cancer: A Community-Based Retrospective Cohort Study
Saro H. Armenian, Lanfang Xu, Bonnie Ky, Canlan Sun, Leonardo T. Farol, Sumanta Kumar Pal, Pamela S. Douglas, Smita Bhatia, and Chun Chao

Cardiovascular Disease Among Survivors of Adult-Onset 

Cancer: A Community-Based Retrospective Cohort Study
Saro H. Armenian, Lanfang Xu, Bonnie Ky, Canlan Sun, Leonardo T. Farol, Sumanta Kumar Pal, Pamela S. Douglas, Smita Bhatia, and Chun Chao

J Clin Oncol. 2016 34:1122-1130.



Caso Clinico 1Caso Clinico 1

• 2014 (72aa) BMI: 33.6 kg/mq, Giro-Vita 113 cm, Iperteso in terapia, Glicemia 96 mg/dl, per 
ripresa di Ca prostatico (Gleason VI [3+3]) curato con Rx terapia (2009) ed Enantone
trimestrale con successiva buona risposta  del PSA

• Aprile 2016 M.P.G. Uomo (77aa) Obeso (BMI 38.1 Kgr/mq, Giro-vita 128 cm), PA > 160/100 
mmHg,  Glicemia 131 mg/dl,  inviato per polso aritmico (FA), dispnea  (NYHA II) ed edemi; 
(Eco IVSn eccentrica, EF 50%, PA polmonare 70 mmHg, TAPSE 12 ); russamento e sonnolenza 
diurna → Polisomnografia → in AA tempo sat<90%: 97% → OSAS

Cardiotossicità e Ormonoterapia : Casi cliniciCardiotossicità e Ormonoterapia : Casi clinici

• 2011 (65aa) BMI: 31.4 kg/mq, Giro-Vita 103 cm, Ipertesa + Ipercolesterolemica,  Glicemia : 108 
mg/dl, Ca mammario (Dx), T3N1M0, ER+, HER2-, KI-67:11%: Mastectomia, AC ( DOX. 240 
mg/mq) + Rx terapia + Letrozolo X 5 anni 

• Novembre 2016 DA. Donna di 70 aa.,  Obesa (BMI 32.1 Kgr/mq, Giro-vita 108 cm), Ipertesa, 
Dislipidemia mista  con  Glicemia di 126 mg/dl, Inviata per dispnea  (NYHA II) e polso aritmico 
con singolo episodio di ortopnea e dolore toracico: ECG: FA;   Eco: IVSn Concentrica con 
disfunzione diastolica III , EF 50%, PA polmonare 49 mmHg. Alla CGF: Malattia Trivasale critica

Caso Clinico 2Caso Clinico 2



Modello concettuale sul ruolo dell’ormonoterapia  
nell’insorgenza della Cardiotossicità

Modello concettuale sul ruolo dell’ormonoterapia  
nell’insorgenza della Cardiotossicità

Danno e Malattia
Cardiovascolare

Apporto Calorico Attività fisica

Bilancio Energetico
Cronicamente positivo

Obesità
Sindrome 

Metabolica

Insulina
IGF-1
Leptina
Adiponectina
Citochine
PAI-1
VEGF

Segnalazione dei 
fattori di crescita

PI3K/Akt/mTOR

Disfunzione 
vascolare

uPA/tPA

Cancerogenesi
Progressione

tumorale
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NF-KB COX-2
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Androgen deprivation therapy (ADT)–related sarcopenic obesity.Androgen deprivation therapy (ADT)–related sarcopenic obesity.

Androgen deprivation therapy (ADT)–related sarcopenic obesity. Gonadotropin-releasing hormone (GnRH) agonists cause 
the accumulation of abdominal subcutaneous fat and loss of lean muscle mass. Cross sectional images of (A) a young healthy 
man and of (B) a man with  ADT-associated sarcopenic obesity caused by long-term GnRH agonist therapy. Panel B is notable 
for a collection of subcutaneous fat and sparse abdominal and paraspinal musculature. From Saylor PJ, Smith MR. Metabolic 
complications of androgen deprivation therapy for prostate cancer. J Urol 2009;181:1998–2006; with permission.



Mod. Grossman, M. (2014)  J.Endocrinol. DOI: 10.1530/JOE-13-0393

Links fisiopatologici tra Insulino-Resistenza, Sindrome 
metabolica, Diabete ed ADT

Links fisiopatologici tra Insulino-Resistenza, Sindrome 
metabolica, Diabete ed ADT

Anti-Androgen
Therapy





The Effects of Androgen Deprivation Therapy on Cardiac Function and Heart 
Failure: Implications for Management of Prostate Cancer

The Effects of Androgen Deprivation Therapy on Cardiac Function and Heart 
Failure: Implications for Management of Prostate Cancer

Scott Edelman Clinical Genitourinary Cancer, 2014



Quantifying Observational Evidence for Risk of Fatal and Nonfatal Cardiovascular 
Disease Following Androgen Deprivation Therapy for Prostate Cancer: A Meta-analysis 

Quantifying Observational Evidence for Risk of Fatal and Nonfatal Cardiovascular 
Disease Following Androgen Deprivation Therapy for Prostate Cancer: A Meta-analysis 

Bosco C. Euro Urol 2014

LH-RH analoghi

1.38



LH-RH analoghi 
IMA

1.57

Quantifying Observational Evidence for Risk of Fatal and Nonfatal Cardiovascular 
Disease Following Androgen Deprivation Therapy for Prostate Cancer: A Meta-analysis 

Quantifying Observational Evidence for Risk of Fatal and Nonfatal Cardiovascular 
Disease Following Androgen Deprivation Therapy for Prostate Cancer: A Meta-analysis 

Bosco C. Euro Urol 2014



Quantifying Observational Evidence for Risk of Fatal and Nonfatal Cardiovascular 
Disease Following Androgen Deprivation Therapy for Prostate Cancer: A Meta-analysis 
Quantifying Observational Evidence for Risk of Fatal and Nonfatal Cardiovascular 
Disease Following Androgen Deprivation Therapy for Prostate Cancer: A Meta-analysis 

LH-RH analoghi
STROKE

1.51

Bosco C. Euro Urol 2014



What Do Prostate Cancer Patients Die Of?

MATIAS RIIHIMÄKI et Al. The Oncologist 2011

Boldface entries indicate significant HRs.

Registro Svedese sui certificati di morte dei MMG: 686500 morti con 62500 paz. Con Ca prostata



The effects of oestrogens on cardiometabolic 
health 

The effects of oestrogens on cardiometabolic 
health 



Tao Luo and Jin Kyung Kim,  Can J Cardiol. 2016 

The Role of 
Estrogen and 

Estrogen 
Receptors on 

Cardiomyocytes

The Role of 
Estrogen and 

Estrogen 
Receptors on 

Cardiomyocytes



Risk of bias assessment overview in Long term adjuvant endocrine therapy StudiesRisk of bias assessment overview in Long term adjuvant endocrine therapy Studies

Anthony Matthews et Al. BMJ 2018;363:k3845

Studi Osservazionali

Trial Clinici Randomizzati e controllati



Cardiotoxicity of aromatase 
inhibitors and tamoxifen in 
postmenopausal women with breast 
cancer: a systematic review and 
meta-analysis of randomized 
controlled trials

Cardiotoxicity of aromatase 
inhibitors and tamoxifen in 
postmenopausal women with breast 
cancer: a systematic review and 
meta-analysis of randomized 
controlled trials

F. Khosrow-Khavar Ann Oncol. 2016;28(3):487-496

19 RCTs were included in the meta-

analysis (n  =  62 345).

AIs were associated with a 19% 

increased risk (RR: 1.19, 95%CI: 

1.07–1.34) compared with tamoxifen.

Tamoxifen was associated with a 33%

decreased risk (RR: 0.67, 95% CI: 0.45–

0.98) compared with placebo or no-treatment
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Endocrine therapy and risk of venous thromboembolismEndocrine therapy and risk of venous thromboembolism



Husam Abdel-Qadir et AL.  Eur. J.  of Cancer 2016



Cardiovascular Disease Among Survivors of Adult-Onset 

Cancer: A Community-Based Retrospective Cohort Study
Saro H. Armenian, Lanfang Xu, Bonnie Ky, Canlan Sun, Leonardo T. Farol, Sumanta Kumar Pal, Pamela S. Douglas, Smita Bhatia, and Chun Chao

J Clin Oncol. 2016 34:1122-1130.



Adiposity, Post-Diagnosis Weight Change and Risk of 

Cardiovascular Events among Early-Stage Breast Cancer 

Survivors

Adiposity, Post-Diagnosis Weight Change and Risk of 

Cardiovascular Events among Early-Stage Breast Cancer 

Survivors

Elizabeth M. Cespedes Feliciano et Al. Breast Cancer Res Treat. 2017 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Cespedes Feliciano EM[Author]&cauthor=true&cauthor_uid=28176174
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=28176174


Combined associations of body weight and lifestyle factors with 

all cause and cause specific mortality in men and women: 

prospective cohort study

Combined associations of body weight and lifestyle factors with 

all cause and cause specific mortality in men and women: 

prospective cohort study74 582 women from the Nurses’ Health Study and 39 284 men from the Health Professionals Follow-up 

Study who were free from cardiovascular disease and cancer at baseline

Low risk lifestyles: 

- never smoking, 

- exercise ≥30 min/day at moderate or 

vigorous intensity, 

- AHEI* score in upper two fifths, and 

- moderate alcohol consumption (5-15 g 

alcohol/day in women, 5-30 g alcohol/day in 

men).

* Alternate Health Eating Score

Veronese N. et al. BMJ. 2016;355:i5855

https://www.ncbi.nlm.nih.gov/pubmed/?term=Veronese N[Author]&cauthor=true&cauthor_uid=27884868
https://www.ncbi.nlm.nih.gov/pubmed/27884868


L’importanza dello Stile AlimentareL’importanza dello Stile Alimentare

Low-Fat Dietary Pattern and Breast Cancer Mortality in the Women’s Health 
Initiative Randomized Controlled Trial

Rowan T. Chlebowski et Al. JCO 2017

Dietary modification influence on deaths as a result of  

(A) and after (B) breast cancer during the 8.5-year 

(median) dietary intervention period.
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