
Most people think of kidney disease risk factors as internal - high blood pressure, diabetes, 
genetic conditions, autoimmune diseases. But a growing and compelling body of research 
shows that what is in the air we breathe is also damaging our kidneys - and that this 
environmental risk factor is particularly significant for the billions of people living in areas 
with high ambient air pollution. 

THE EVIDENCE - WHAT THE RESEARCH SHOWS 

A landmark analysis published in the Journal of the American Society of Nephrology (2018, 
Bowe et al.) used data from over 2.4 million US veterans and found that long-term exposure 
to fine particulate matter (PM2.5 - airborne particles smaller than 2.5 micrometres, small 
enough to enter the bloodstream via the lungs) was independently associated with 
increased risk of incident CKD, faster eGFR decline, and increased risk of kidney failure - 
after adjusting for all other known CKD risk factors. The population-attributable fraction 
was estimated at approximately 19,000 annual CKD deaths and 44,793 new cases of 
kidney failure per year in the US alone attributable to PM2.5 exposure. A systematic review 
published in Lancet Planetary Health (2021) pooled data from 19 studies across multiple 
countries and found consistent associations between PM2.5 exposure and CKD incidence 
and progression globally, with dose-dependent effects - higher exposure correlating with 
greater kidney harm. The association holds across different populations, different climate 
zones, and different pollution sources. 

HOW AIR POLLUTION HARMS KIDNEYS - THE BIOLOGICAL MECHANISMS 

Fine particulate matter (PM2.5) and other air pollutants (nitrogen dioxide, ozone, black 
carbon) cause kidney damage through several concurrent mechanisms: Systemic 
inflammation - inhaled particles trigger an inflammatory response in the lungs that spills 
into the systemic circulation, elevating CRP, IL-6, and TNF-alpha - the same inflammatory 
mediators that drive CKD progression independently. Oxidative stress - inhaled pollutants 
generate reactive oxygen species systemically, damaging glomerular endothelial cells and 
tubular epithelial cells through direct oxidative injury. Endothelial dysfunction - air pollution 
impairs the function of blood vessel lining cells throughout the body, reducing the 
production of nitric oxide and increasing vascular tone - worsening hypertension and 
reducing renal blood flow. Direct renal deposition - some research suggests that fine 
particulate matter can reach the kidneys directly via the bloodstream after pulmonary 
absorption. Heavy metal deposition - traffic-related air pollution (lead, cadmium, mercury) 
has direct nephrotoxic effects; cadmium in particular is known to damage renal tubular 
cells. 

WHO IS MOST AT RISK 



The populations bearing the greatest air pollution-related kidney disease burden are: 
people living in urban areas of South and East Asia (India, China, Pakistan, Bangladesh), 
where PM2.5 levels frequently exceed 100 micrograms per cubic metre (versus WHO 
guidance of 5 micrograms per cubic metre annual average), people living near busy roads 
or in industrial areas with heavy traffic emissions regardless of country, people in lower 
socioeconomic groups who are less able to mitigate exposure through housing quality, air 
filtration, and avoidance of peak pollution periods, and existing CKD patients whose 
kidneys have reduced reserve to absorb additional pollution-related injury. 

PRACTICAL STEPS FOR CKD PATIENTS IN POLLUTED ENVIRONMENTS 

Check local air quality before outdoor activity: apps and websites (AirVisual, the WHO's air 
quality monitoring network, or national environment agencies) provide real-time AQI 
readings. On high-pollution days (AQI above 100-150 depending on your individual 
sensitivity), reduce outdoor exercise duration and avoid peak traffic times. Indoor air 
quality: HEPA air purifiers significantly reduce indoor PM2.5 concentrations - particularly 
relevant for homes near busy roads. Avoiding indoor pollution sources (incense burning, 
cooking with solid fuels without ventilation, cigarette smoke) is equally important. Physical 
activity is still beneficial - but on high-pollution days, opt for indoor exercise or early 
morning outdoor activity when traffic pollution is typically lower. Smoking cessation - if you 
smoke, this is the single most impactful air quality change you can make for your kidneys. 
Cigarette smoke PM2.5 exposure is far higher than ambient air pollution. 

THE POLICY DIMENSION 

Air pollution is not just a personal health issue - it is a public health emergency that affects 
billions of people's kidney health globally. The kidney disease community is a constituency 
with a specific and documented stake in clean air policy. Supporting clean air advocacy, 
electric vehicle transition, and urban green space development is kidney health advocacy. 

Do you live in an area with significant air pollution, and have you ever considered its 
potential effect on your kidney health? Share below - particularly if you are in South or East 
Asia or any major urban area where this risk is highest.  

RESOURCES 

-> Air pollution and kidney disease: jasn.asnjournals.org (search 'Bowe air pollution 
kidney 2018') 

-> Global air quality monitoring: iqair.com 

-> WHO air quality guidelines: who.int (search 'air quality guidelines') 

http://jasn.asnjournals.org/?fbclid=IwcGRvZgFleHRuA2FlbQIxMABicmlkETFtTVY0WmhseEJjZU1DeTlIc3J0YwZhcHBfaWQQMjIyMDM5MTc4ODIwMDg5MgABHlviNAOji4HTB1CZikPaloxR2q_oidJkmSFbciRahcFypQFMFeRVEWip02RK_aem_5PFiAcbqySv5MgjhDiWW9w
https://l.facebook.com/l.php?u=http%3A%2F%2Fiqair.com%2F%3Ffbclid%3DIwcGRvZgFleHRuA2FlbQIxMABicmlkETFtTVY0WmhseEJjZU1DeTlIc3J0YwZhcHBfaWQQMjIyMDM5MTc4ODIwMDg5MgABHlviNAOji4HTB1CZikPaloxR2q_oidJkmSFbciRahcFypQFMFeRVEWip02RK_aem_5PFiAcbqySv5MgjhDiWW9w&h=AUAnfbf4MQAoJXidCG0hQRQq0melfpXEiQHe1VLKcmsNGNUFHbs7fc5ivHzmlcCc984W5PNW0fvxTyDQAanlevjPxdOn1z0H-n2dLTtYxu-lIPOjyNZMHxaVuifXcyBsfdoNuRVFO5pu-bci&__tn__=-UK-R&c%5b0%5d=AUBsbUYlJFc3xxrgyU68m1squ41bPK7VGqa7-OwjoHRjW8BtUYkAk3H7b1mdH5r2_I3SsgcVLeFQqX0JjYkFjn8soKXssnYD7JDcBmvE8huSGVpIYJvuL28avBusJ8TRbJqlbUdD2XBVUNl-8tUWYPOrSLS87g0VGN-_irF9D39nSsyBAwLt3oi6wHwYB95MbQGQAo8n5UVehRWwOWGQyNh1CA
https://l.facebook.com/l.php?u=http%3A%2F%2Fwho.int%2F%3Ffbclid%3DIwcGRvZgFleHRuA2FlbQIxMABicmlkETFtTVY0WmhseEJjZU1DeTlIc3J0YwZhcHBfaWQQMjIyMDM5MTc4ODIwMDg5MgABHkqKLp9bwpIFN4-7NMf-pqcbBX2z2w3B_h_-TH76MpZyIhPUSTLeBABXirSV_aem_4P_0H6c5vB-UaEPQsIOA8A&h=AUDah2ZXQPPq5_C4IudoSv-YTHY4XnXM5iy8SGa8Ld_fVLB-t1ProEiQH7_RXEFi_8tbftwnNfcmlsuKpO1SXpfppiZ58Qy0C25oRVBTwrDHE4GTMvvUyUQHVgQCKtajVvFOoTtfxMReHRBH&__tn__=-UK-R&c%5b0%5d=AUBsbUYlJFc3xxrgyU68m1squ41bPK7VGqa7-OwjoHRjW8BtUYkAk3H7b1mdH5r2_I3SsgcVLeFQqX0JjYkFjn8soKXssnYD7JDcBmvE8huSGVpIYJvuL28avBusJ8TRbJqlbUdD2XBVUNl-8tUWYPOrSLS87g0VGN-_irF9D39nSsyBAwLt3oi6wHwYB95MbQGQAo8n5UVehRWwOWGQyNh1CA

