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Malattie cardiometaboliche e loro interazioni con 
fattori di rischio ambientale e lifestyle delle città



Timmis a et Eur Heart J, February 2022

National causes of death in 
females and males in European 
Society of Cardiology member 

countries.



Chain of events leading to CV disease



Prevention of CV disease

2021 ESC Guidelines on CV disease prevention in 
clinical practice, Eur Heart J 2021





Blue= downreg
Red= upreg

Nature Genetics, 2018







To look around







Global Burden of Diseases, Injuries, and 
Risk Factors Study, Lancet 2017



Global Burden of Diseases, Injuries, and 

Risk Factors Study, Lancet 2017



Several potential mechanisms have been proposed that
link particle inhalation to CV disease including :

• oxidative stress and inflammation,

• changes in autonomic balance 

• changes in neuroendocrine regulation

• particle translocation into the circulation itself.

• endothelial, vasomotor and fibrinolytic dysfunction

• increased thrombogenicity and blood pressure



Mechanisms underlying cardiovascular adverse effects due to air pollution.

Joshi SS, et al. Heart 
2022;108:1267–1273. 



Gold nanoparticles exposure in 
patients undergoing carotid

endarterectomy.

Joshi SS, et al. Heart 2022;108:1267–1273



Myocardial ischemia during 15 min intervals of exercise-induced
stress and exposure to diesel exhaust or filtered air in the 20 subjects.

Joshi SS, et al. Heart 2022;108:1267–1273





J Am Heart Assoc. 2020;9:e016048. 



Dose-response relationship
between exposure to road traffi
noise (Lden) and incidence rate 

ratio for stroke 



J Am Heart Assoc. 2020;9:e013021. 

HRs and 95% CIs for the Associations of Incident
Hypertension and Diabetes Mellitus With Long-Term Exposure

to Road Traffic Noise Using Exposure Categories



Subgroup analysis for incident diabetes mellitus
with long-term exposure to road traffic noise by 

selected individual- and area-level characteristics

Subgroup analysis for incident hypertension
with long-term exposure to road traffic noise

stratified by selected individual- and area-level
characteristics and levels of ultrafine particles

J Am Heart Assoc. 2020;9:e013021. 







Risk mask prototype

showing estimate

relative risk of IHD

attributable to fine

particulates matter air

polllution by location

in NYC 2014

Hadley MH et al, 

Circulation 2018



Forest plots of stroke occurrence by geomagnetic storm 
severity by study center. 

Feigin V L et al. Stroke. 2014;45:1639-1645





Obesity is a serious chronic disease

650 
million adults 
live with obesity
(WHO 2016 data)  

Obesity rates are increasing globally
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Adapted from NCD Risk Factor Collaboration (NCD-RisC). Lancet 2017:390(Supplement);2627–42; WHO. Global Health Observatory (GHO) data; WHO, Obesity & Overweight; Prospective Studies 
Collaboration. Lancet 2009;373:1083–96.



Obesity is a risk factor for CVD

Riaz H et al. JAMA Netw Open 2018;1:e183788. doi:10.1001/jamanetworkopen.2018.3788.



CV risk factors associated with abdominal obesity



Weight loss leads to improved CV risk markers

Data are adjusted least square means and 95% CIs after 1 year. Stable weight = ±2% of baseline weight. p<0.0001 vs. baseline for all categories, except LDL p=0.3614. CI, confidence 
interval; CVD, cardiovascular disease; HDL, high-density lipoprotein; LDL, low-density lipoprotein.

Wing RR et al. Diabetes Care 2011;34:1481–6.
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Weight-loss responders have improved CV outcomes

n=4406 participants with T2D to an intensive lifestyle intervention or diabetes support and education. CABG, coronary artery bypass grafting; CHF, congestive 
heart failure; CV, cardiovascular; MI, myocardial infarction; PCI, percutaneous coronary intervention; T2D, type 2 diabetes.
Look AHEAD Research Group. Lancet Diabetes Endocrinol 2016;4:913–921.

Hazard ratio

0.5 0.75 1 1.25 1.5

Primary outcome – 21% lower
CV death, non-fatal acute MI, non-fatal stroke, 
or admission to hospital for angina

Secondary outcome – 24% lower
As above plus CABG, carotid endarterectomy, PCI,
hospitalisation for CHF, peripheral vascular disease, 
or total mortality

p=0.034

p=0.003

Responder: lost at least 10% of their 
body weight in the first year of the study

Favours controlFavours responders

A post-hoc analysis of the Look AHEAD randomised clinical trial





What we 
can do?



Moving From Political Declaration to Action on Reducing the Global Burden of Cardiovascular 
Diseases: A Statement From the Global Cardiovascular Disease Taskforce

J Am Coll Cardiol. 2013;():. doi:10.1016/j.jacc.2013.08.722

Reducing cardiovascular disease through a World Heart Federation global target of 25% by 2025 (6). CVD indicates cardiovascular 

disease; NCDs, noncommunicable diseases; and WHF, World Heart Federation.





Partnerships in the reduction of pollution-
attributable cardiovascular disease

Hadley MH et al, Circulation 2018



Effects of different lifestyle changes on 
blood pressure values

NICE Guidelines, 2011





To live in a clear environment
To reduce the pollution in the cities
To live far from heavy traffic/heavy noise 
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