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OBJECTIVES

e 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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e The #ClimateCrisis is driving health impacts
such as heat stress, heart disease, asthma, and
infectious diseases like dengue and cholera.
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Climate change

Environmental impact of global warming

g ' v
Changing cryosphere es

(loss of Arctic ice)

_Extreme weather,
disease outbreaks, .
malnutrition, displacements ..-.-i:’
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Greenhouse gases Rising surface Rising sea level
(CO,, methane, water vapor) temperature (water vapor and melting ice)

Acidifying oceans
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Luyckx et al., Kidney Int. 2024 Feb;105(2):259-268



Millions affected
by natural
disasters in 2022
which may affect
kidney health
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https://ourworldindata.org/grapher/total-affected-by-natural-disasters?tab=table&time=earliest..2022



Inequity in generation of greenhouse gases, 2021

Greenhouse gas emissions, 2021 Our World
Greenhouse gas emissions include carbon dioxide, methane and nitrous oxide from all sources, including agriculture
and land use change. They are measured in carbon dioxide-equivalents' over a 100-year timescale.
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https://ourworldindata.org/greenhouse-gas-emissions
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... inequitable distribution of risk
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https://www.metoffice.gov.uk/research/climate/climate-impacts/global-impacts-of-climate-change---projections
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Twenty of the richest billionaires are

estimated, on average, to be emitting as
much as 8,000 times more carbon than

the billion poorest people.®

8,000 X
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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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Health care emissions and unmet healthcare needs

M Healthcare carbon emissions per capita
Unmet healthcare need index

o
fod)
o)
o

O
fo)

45

O
n

30

per capita (tonnes CO_e)
Unmet healthcare
need index (0-100)

—
N

15

Healthcare carbon emissions

High Upper Lower Low
income middle middle income
income income
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Bhopal & Norheim, BMJ 2021; 375 doi: https://doi.org/10.1136/bmj-2021-067199
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Contributions to carbon emissions of an average Swiss hospital

Pharma emissions >50%
higher than automotive
industry!

-> careful prescribing!

9% Electricity

15% Building (
infrastructure \

)
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@Pharmace@ 1% Large medical
/ equipment

26% Heating

2% Paper use
& printing

7% Medical &
housekeeping
products

5% Waste &
Wastewater

3% Electronic
equipment

17%
Catering

2% Textiles 2% Laundry
& Water use
Keller et al., Journal of Cleaner Production Volume 319, 15 October 2021, 128479; J Med Ethics. 2022 May;48(5):334-337.
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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

Per person/session

400 L/HD
(250L wasted)

12 kWh/HD

4 tCO2-eq/year

2.5 Kg/HD

\

Barraclough & Agar, Nature Reviews Nephrology, 2020 (16): 257 - 268
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- 4000 Pt/year, 3 x/week

Per person/session

700 000 Pt/y

Comparable to:

Impact of hemodialysis on Planetary Health

(= 5000 Kg)

400 L/HD 40. 300 billion L/year | Olympic swimming pools? 16 128 pools
(250L wasted) (156 Mio L/y wasted) (= 2.5 million L/pool) p
Car trips from New York to
12 kWh/HD 1.2 billion kWh/year Los Angeles (4500 km)? 268 thousand trips
(= 1 kWh/Km)
- US households?
& 4 tCO2-eq/year | 2.8 million tCO2-eq/year (= 48 tCO2/HH (2.2 People) 93 333 households
m - African elephants?
) 2.5 Kg/HD 252 million Kg/year 50 400 elephants
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Barraclough & Agar, Nature Reviews Nephrology, 2020 (16): 257 — 268; Wikipedia; https://doi.org/10.1073/pnas.1922205117
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https://www.who.int/publications/i/item/cop24-special-report-health-climate-change



Chronic Kidney Disease Is
Poised to Become the Black
Lung of Climate Change

By Aryn Baker

Construction workers toil in the heat working on a new subdivision being built in Loganville, Ga., in July 2023.
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https://time.com/6303020/chronic-kidney-disease-climate-change/
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Temperature
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82 studies
included in meta-analysis

Percentage changes per 1 °C
increase in temperature for
kidney disease morbidity

Q) Urolithiasis 2.2%

@ (1CD-10 N20-N23)

C}ﬂ@@ Acute kidney injury 1.2% ‘ Repeated heat stress ‘ CKD
(ICD-10 N17)

Urinary tract infections 0.8%
(ICD-10 N10-N12, N30, N39)
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Liu et al., Science of the Total Environment 801 (2021) 149806 18
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Kidney disease mortality from temperature extremes

Global
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. CKD due to diabetes mellitus type 1 - CKD due to glomerulonephritis - CKD due to other and unspecified causes


https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=35346653

Pakistan floods: A health crisis of epic
proportions

With 33 million people affected by the flooding, there are increased
risks of waterborne diseases and disrupted access to healthcare.

Floods

[Jawahir Al-NaimifAl Jazeera)

By Dr Amir Khan Ov
13 Sep 2022

20
https://www.aljazeera.com/features/2022/9/13/pakistan-floods-health-crisis-of-epic-proportions



Deadliest animals: global deaths by animal, 2016
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Acute
diarrhoeal
diseases
in compiex
emergencies:
CRITICAL STEPS

Decision-making for
preparedness and response

THE PURPOSE

This leaflet is designed to help:

m Identify key issues relevant to
diarrhoeal disease control
in complex emergencies

m Prepare and guide
the response to

Deaths:
Malaria 2021: 748, 131

Dengue 2021.: 29,076 AKI ?

Entericillness 2021: 1,336,220

21
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

...and guess who is at risk of death from diarrhoea? — 2016

Mortality rate (deaths per 100 000)
ma 3 100-149
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GBD 2016 Diarrhoeal Disease Collaborators, Lancet Infect Dis 2018; 18: 1211-28



Drought
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Lower incidence of post-infectious glomerulonephritis in children
with access to piped water at home

M during the drought!
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0 N Mitchell
chells
Nyanga Gugulethu Manenberg Langa Philippi IFIain
= incidence rate 8.5 8.1 b.7 5.4 4.1 0.6
access water 53% 48% 89% 50% 26% S56%

Population with access to inhouse piped water

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



Beijing Is Tackling Its Air Pollution
Problem. Why Can’t New Delhi?

The return of smog season in India’s capital has again left
residents asking why nothing has changed. The answer may be
largely political.

5 Give fra st 2 0 [ EE]

Air pollution

The [ndix Gate in New Delhi this month. Recent high levels of p jan in Dethi have prompted céficials to halt truck traific, close

schoels and ask peeple to work from home.  Meaey Surma/Agesce France-Presse — Getty [uages

A2¢3

By Suhazin| Hal, Matt Stevers, John Yoon and Kedh Bradzher
Sunasini Ra| reporied from New Delni, Matt Stevens ard _ckn Yeer from Seoul and Keith
Bradaner ‘rem Zeljing.
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https://www.nytimes.com/2022/11/22/world/asia/india-china-air-pollution.html
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https://www.nytimes.com/2022/11/22/world/asia/india-china-air-pollution.html

Fine particulate matter is associate with an increased risk of
CKD and ESKD
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Zhang, Y., Liu, D., Liu, Z. (2021). Fine Particulate Matter (PM, <) and Chronic Kidney Disease. In: de Voogt, P. (eds) Reviews of Environmental Contamination and 26
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
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Climate risks are interconnected
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Romanello et al., Journal of Paediatrics and Child Health 57 (2021) 1736-1740



Impact of climate change on kidney function over the life course

1st "HIT" Risk - PRE-NATAL 2nd "HIT" Risk - POST-NATAL & THROUGHOUT LIFE
LIFE COURSE

CONSEQUENCES OF CLIMATE CHILDHOOD ADULTHOOD
CHANGE IMPACTING HEALTH GESTATION

DIRECT & INDIRECT
FACTORS

o Heat

o Wildfire

e Drought

e Food insecurity and
Malnutrition

e Floods

o Climate sensitive
diseases

e Climate sensitive
infections

e Air pollution

o
i 28
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.




Equality is not equity

February 4, 2016 — https://twitter.com/urbandata/status/695261718344290304
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https://goo.gl/images/eXFxyg; https://medium.com/@CRA1G/the-evolution-of-an-accidental-meme-ddc4e139e0e4#.pqiclk8pl
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https://goo.gl/images/eXFxyg
https://medium.com/@CRA1G/the-evolution-of-an-accidental-meme-ddc4e139e0e4#.pqiclk8pl

Risk factors associated with greatest number of
deaths (millions) world-wide, 2021
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Reduced GFR/Albuminuria = 8th leading risk factor for death

(o]

Milions of deaths
[«)]

4
2
0
High systolic Air pollution Tobacco Dietary risks High fasting High body- High LDL Kidney Child and Non-optimal
blood plasma mass index cholesterol dysfunction maternal temperature
pressure glucose malnutrition
o
i 30
— https://vizhub.healthdata.org/gbd-results/



Low hanging fruit — treat common risk factors for CKD

UL L,
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1.3 billion -
50% diagnosed 550 million

20% treated to target 60% diagnosed
40% treated to target
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Luyckx et al., Am J Nephrol . 2024;55(3):298-315. doi: 10.1159/000535864 31



World-wide Prevalence of CKD 1 - 5

Prevalence(%)
oy
20
10
Low income — 11.8% QA -
Middle income — 15.0%
. 3 o
High income— 10.8% Gray = no datal
——
ny Duff et al., Nephrol Dial Transplant. 2024 Feb 22:gfae048. doi: 10.1093/ndt/gfae048. 32



“Doctor” spending all their time pulling drowning people
out of the river...

Why are so many Public health
people falling into

: prevention of
the river?

kidney disease

Universal health
coverage and access
to good primary
care

Why were they not

Why do they not

have life jackets? Equitable access to

ESKD care

)

Luyckx VA, 2019. https://doi.org/10.5167/uzh-176777
Syrett Publ Health Ethics 11(3): 2018

33
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https://doi.org/10.5167/uzh-176777

Many tools for diagnosis are still missing in LMICs

LICs LMICs UMICs HICs

Primary Care

s eGFR 22% 39% | 65% 94%

— UACR 28% 39% |49% 95%

Secondary/Tertiary Care
s eGFR 39% 73% 89% 98%
— UACR 44% T0% 92% 100%

Tungsanga et al., Am J Kidney Dis . 2024 Oct;84(4):457-468.el
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Pont of care creatinine testing can reduce inequities in
access it diagnosis of CKD

Advantages of creatinine POCT in resource-limited primary care settings

Individual level

Creatinine and eGFR determination permits early diagnosis in those at-risk

Early diagnosis coupled with early treatment and follow-up:
o delays CKD progression and onset of kidney failure
o reduces all-cause and cardiovascular mortality
o alleviates catastrophic out of pocket expenditure

Knowledge of eGFR informs drug dosing e.g antibiotic and chemotherapy

e Baseline creatinine is useful for assessing AKI, AKD, and pregnancy-related AKI
Serial creatinine measurement guides AKI, AKD, and CKD management
Real-time results facilitate rapid reporting, at low cost, and greater convenience
POCT increases kidney disease awareness among health care workers

POCT performs better than Jaffe-based laboratory creatinine assays.

Population level

If standardized, enables accurate enumeration of kidney disease burdens where
no data exist
Characterising local and regional disease burdens allows:
> development of appropriate kidney disease research priorities
o> informed public health policy and guideline development
o inequities to be redressed with improved representation of LMIC populations
> sustainable development goals related to kidney health to be achieved

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 Public ' Private  Generic medications  Public | Private
© | © J
« H|C/UMIC
s S - « ||C/LMIC
¢ o
4 o
»>2 4 >2 4
B o
gm < . ga) J
6 days —» R ® ¢ Lo
< ° ® & ¢
- ° . - - ®
o~ ¥ © e* P ) o~ . Py : [Q
! n 1o o - D 1 «— 1.8days
- a e °
o A O-bl. lxa. ré. H E&J. i P_i.
Amiod Ateno Capto Enala Hydo Losar  Nifed Amlod Ateno Capto Enala Hydro Losar  Nifed
==
g Husain et al., J Am Heart Assoc. 2020;9:e015302. DOI: 10.1161/JAHA.119.015302 36
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Final thoughts...
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Anandh et al. Front. Nephrol. 2:1024667. doi:10.3389/fneph.2022.1024667

Green house gas emission

Deforestation & rbanization

&% Climate change

_:¢:. . 'x ‘ﬁ : .
* ¥ = & ¢ i K%
Warmer Change in Heat  Flooding Drought Poor air and Forced
weather bio-diversity waves water quality displacements

Interrupted, power and
drinking water supply

Influence ecology of
host, vector and pathogen.

Kidney diseases

s oo Nephrolithiasis Development of  Dehydration Decrease food  Negative impact  Affects health
’ CKDu and and productivity. on accessibility care facilities,
V‘Zf;\:ﬁ:.zg?n risk of CKD and AKI Increase in to HD, PD Disrupts
: : membranous poverty and disease control
et nephropathy with malnutrition efforts
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Building Climate-Resiliént Health Systems

. Climate-
Governance, Climate- resilient

institutional sensitive
: health
and human disease policies and

plans

capacity surveillance

39
—
https://climhealthafrica.org/news-mozambique-climate-resilient-health-systems-flanders
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Re-envision clinical care decision-making

Environment

Clinical

effectiveness effectiveness

Community

‘ perspective ’ EQUI ty

Ethics

40
McAlister et al., Kidney International 2024 1051178-1185D0OI: (10.1016/j.kint.2023.12.022)
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https:/7Www.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
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“Choosing wisely”-

less is

sometimes more

https://www.samw.ch/en/Projects/Ove

ew-of-projects/Choo

ing-wisely.html
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https://twitter.com/COP21/status/653545846458437632/photo/1
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Don’t expect others to fix it...

Bystander effect

The likelihood of being helped by
another person when in need

. 85% 5 5 31%
I\ \
® ®

one to one In a group

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



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

45
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