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OBJECTIVES

• Climate change

• What is climate change?

• Risks of kidney disease associated with climate change and the 

environement

• Equity:

• Global inequities in access to kidney care

• How we (nephrology professionals/society) can make a difference
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Luyckx et al., Kidney Int. 2024 Feb;105(2):259-268

Climate change
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Millions affected 
by natural 

disasters in 2022 
which may affect 

kidney health
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Total affected: 
104.4 million people

https://ourworldindata.org/grapher/total-affected-by-natural-disasters?tab=table&time=earliest..2022
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https://ourworldindata.org/greenhouse-gas-emissions

Inequity in generation of greenhouse gases, 2021
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https://www.metoffice.gov.uk/research/climate/climate-impacts/global-impacts-of-climate-change---projections

… inequitable distribution of risk
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https://policy-practice.oxfam.org/resources/inequality-kills-the-unparalleled-action-needed-to-combat-unprecedented-inequal-621341/
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Bhopal & Norheim, BMJ 2021; 375 doi: https://doi.org/10.1136/bmj-2021-067199 

Health care emissions and unmet healthcare needs
11

https://doi.org/10.1136/bmj-2021-067199
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Contributions to carbon emissions of an average Swiss hospital

Keller et al., Journal of Cleaner Production Volume 319, 15 October 2021, 128479; J Med Ethics. 2022 May;48(5):334-337.

Pharma emissions >50% 
higher than automotive 
industry!
-> careful prescribing!

https://www.sciencedirect.com/journal/journal-of-cleaner-production
https://www.sciencedirect.com/journal/journal-of-cleaner-production/vol/319/suppl/C
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Impact of hemodialysis on Planetary Health
- 4000 Pt/year, 3 x/week

400 L/HD 
(250L wasted)

40. 300 billion  L/year
(156 Mio L/y wasted)

Olympic swimming pools?

12 kWh/HD 1.2 billion kWh/year
Car trips from New York to 
Los Angeles?

4 tCO2-eq/year 2.8 million tCO2-eq/year US households?

2.5 Kg/HD 252 million Kg/year African Elefants?

700 000 Pt/y Comparable to:

Barraclough & Agar, Nature Reviews Nephrology, 2020 (16): 257 - 268

13

Per person/session
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Impact of hemodialysis on Planetary Health
- 4000 Pt/year, 3 x/week

400 L/HD 
(250L wasted)

40. 300 billion  L/year
(156 Mio L/y wasted)

Olympic swimming pools?
(= 2.5 million L/pool)

16 128 pools

12 kWh/HD 1.2 billion kWh/year
Car trips from New York to 
Los Angeles (4500 km)?
(= 1 kWh/Km)

268 thousand trips

4 tCO2-eq/year 2.8 million tCO2-eq/year
US households?
(= 48 tCO2/HH (2.2 People) 

93 333 households

2.5 Kg/HD 252 million Kg/year
African elephants?
(= 5000 Kg)

50 400 elephants

700 000 Pt/y Comparable to:

Barraclough & Agar, Nature Reviews Nephrology, 2020 (16): 257 – 268; Wikipedia; https://doi.org/10.1073/pnas.1922205117

14

Per person/session

https://doi.org/10.1073/pnas.1922205117
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https://www.who.int/publications/i/item/cop24-special-report-health-climate-change
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https://time.com/6303020/chronic-kidney-disease-climate-change/
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Temperature



18Liu et al., Science of the Total Environment 801 (2021) 149806 

Repeated heat stress CKD



19He et al., Environ Res. 2022 Sep; 212(Pt A): 113172.

Kidney disease mortality from temperature extremes
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https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=35346653
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Floods

https://www.aljazeera.com/features/2022/9/13/pakistan-floods-health-crisis-of-epic-proportions
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Deaths:
Malaria 2021:  748, 131
Dengue 2021:  29,076
Enteric illness 2021:  1,336,220

AKI ?

https://vizhub.healthdata.org/gbd-results/;  https://ourworldindata.org/causes-of-death; WHO_CDS_CPE_ZFK_2004.6_Rev.1_eng(1).pdf

https://vizhub.healthdata.org/gbd-results/
https://ourworldindata.org/causes-of-death
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…and guess who is at risk of death from diarrhoea? – 2016

GBD 2016 Diarrhoeal Disease Collaborators, Lancet Infect Dis 2018; 18: 1211-28



23

Drought

http://dayzero.org.za/Day-Zero.pdf
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Lower incidence of post-infectious glomerulonephritis in children 
with access to piped water at home

Abugrain et al. Pediatr Nephrol . 2024 Jun;39(6):1809-1816. doi: 10.1007/s00467-023-06247-8

↑ during the drought!
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Air pollution

https://www.nytimes.com/2022/11/22/world/asia/india-china-air-pollution.html

https://www.nytimes.com/2022/11/22/world/asia/india-china-air-pollution.html
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Zhang, Y., Liu, D., Liu, Z. (2021). Fine Particulate Matter (PM2.5) and Chronic Kidney Disease. In: de Voogt, P. (eds) Reviews of Environmental Contamination and 
Toxicology Volume 254. Reviews of Environmental Contamination and Toxicology, vol 254. Springer, Cham. https://doi.org/10.1007/398_2020_62; Bowe B; Xie Y; Li T; 
Yan Y; Xian H; Al-Aly Z. Journal of the American Society of Nephrology29(1):218-230, January 2018. doi: 10.1681/ASN.2017030253

Fine particulate matter is associate with an increased risk of 
CKD and ESKD

https://doi.org/10.1007/398_2020_62


27(-- ) low HDI; (--) medium HDI; (--) high HDI; (-- ) very high HDI

Romanello et al., Journal of Paediatrics and Child Health 57 (2021) 1736–1740 

Climate risks are interconnected

↑CO2

↑CHO,
↓protein
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Impact of climate change on kidney function over the life course

Alvarez-Elias AC, Brenner BM, Luyckx VA. Current Opinion in Nephrology and Hypertension. Curr Opin Nephrol Hypertens. 2024 Jan 1;33(1):102-109. doi: 10.1097/MNH.0000000000000932. 

c c c
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https://goo.gl/images/eXFxyg; https://medium.com/@CRA1G/the-evolution-of-an-accidental-meme-ddc4e139e0e4#.pqiclk8pl

Equality is not equity

https://goo.gl/images/eXFxyg
https://medium.com/@CRA1G/the-evolution-of-an-accidental-meme-ddc4e139e0e4#.pqiclk8pl
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Risk factors associated with greatest number of 
deaths (millions) world-wide,  2021
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https://vizhub.healthdata.org/gbd-results/

Reduced GFR/Albuminuria = 8th leading risk factor for death 
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Low hanging fruit – treat common risk factors for CKD

1.3 billion
50% diagnosed

20% treated to target

550 million
60% diagnosed

40% treated to target

Luyckx et al., Am J Nephrol . 2024;55(3):298-315. doi: 10.1159/000535864
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World-wide Prevalence of CKD 1 - 5 

Gray = no data!

Low income – 11.8%
Middle income – 15.0%
High income– 10.8%

Duff et al., Nephrol Dial Transplant. 2024 Feb 22:gfae048. doi: 10.1093/ndt/gfae048.
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“Doctor” spending all their time pulling drowning people 
out of the river…

Why are so many 
people falling into 

the river?

Why were they not 
taught how to swim?

Why do they not 
have life jackets?

Luyckx VA, 2019. https://doi.org/10.5167/uzh-176777

Syrett Publ Health Ethics 11(3): 2018

Public health 
prevention of 

kidney disease

Universal health 
coverage and access 

to good primary 
care

Equitable access to 
ESKD care

https://doi.org/10.5167/uzh-176777
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Tungsanga et al., Am J Kidney Dis . 2024 Oct;84(4):457-468.e1

Many tools for diagnosis are still missing in LMICs
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Pont of care creatinine testing can reduce inequities in 
access it diagnosis of CKD

Fabian et al., Nephrol Dial Transplant. 2025 Apr 28;40(5):839-841. doi: 10.1093/ndt/gfae286
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Cost of 1 blood pressure medication is equivalent to 
multiple days of wages in 53 LMICs

Brand medication Generic medications

HIC/UMIC
LIC/LMIC

Husain et al., J Am Heart Assoc. 2020;9:e015302. DOI: 10.1161/JAHA.119.015302 

6 days

1.8 days
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Final thoughts…

https://pixabay.com/photos/demonstration-london-demo-activist-4193109/
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Anandh et al. Front. Nephrol. 2:1024667. doi:10.3389/fneph.2022.1024667 
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https://climhealthafrica.org/news-mozambique-climate-resilient-health-systems-flanders
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Figure 1 

McAlister et al., Kidney International 2024 1051178-1185DOI: (10.1016/j.kint.2023.12.022) 

Re-envision clinical care decision-making
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41

https://www.worldkidneyday.org/; https://unric.org/de/17ziele/; Luyckx et al., Bull World Health Organ. 2018 Jun 1;96(6):414-422D. doi: 10.2471/BLT.17.206441

https://www.worldkidneyday.org/
https://unric.org/de/17ziele/
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“Choosing wisely”- less is 
sometimes more

https://www.samw.ch/en/Projects/Overview-of-projects/Choosing-wisely.html
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https://twitter.com/COP21/status/653545846458437632/photo/1

Banksy



44Translated from https://bernardzitzer.com/de/bystander-effekt/
Data from Darley & Latané J of Personality and Social Psychology, 1968, Vol 8, No 4, 377-383

Bystander effect
The likelihood of being helped by 

another person when in need

one to one In a group

Don’t expect others to fix it…
44

https://bernardzitzer.com/de/bystander-effekt/
https://bernardzitzer.com/de/bystander-effekt/
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TAKE HOME MESSAGES

Climate change exacerbates inequity

Inequity and climate change exacerbate risk for kidney disease

Climate change can impact the kidney across the life course

Health systems resilience is required to improve health and health care

Healthier people generate fewer carbon healthcare emissions

As individuals at work and at home we can make a difference
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