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The Canadian Journal of Kidney Health and Disease recog-
nizes its responsibility as a knowledge provider and is proud
to announce a special collection on environmentally sustain-
able kidney care entitled “Introduction, Perspectives, and
Pathways to Low Carbon Kidney Care.”

Herein, we open this collection with a perspective outlin-
ing this urgent requirement.

Anthropogenic Emissions Are
Disrupting Earth’s Life and Ecology

The climate crisis threatens Earth’s natural systems on which
we all depend. Since the industrial revolution in the mid-
1700s, annual anthropogenic emissions of greenhouse gases
(GHGs) have increased from 9 million'? to more than 32
billion tons.? Levels of atmospheric carbon dioxide, the most
common but by no means the most potent of the GHGs, now
approach 420 parts per million (ppm), an increase of nearly
50% in a short 300 years from the preceding 800 000-year
baseline range of 170 to 300 ppm (Figure 1).* Greenhouse
gases capture solar energy radiated from Earth’s surface, pre-
venting heat from being released to space. The
Intergovernmental Panel on Climate Change (IPCC), the
United Nations body responsible for assessing the science
related to climate change, clearly states that increasing emis-
sions cause further warming.

Excess retained heat from higher atmospheric concentra-
tion of GHGs warms Earth’s atmosphere, land, and seas,
causing melting of sea and land ice, which in turn changes
ocean currents and weather patterns, and thaw permafrost.
Even 1/10th degree Celsius temperature rise increases risk to
terrestrial and marine species and ecosystems, most of which
currently approach or exceed limits of the conditions in
which they have evolved and existed,’ highlighting the peril
of Earth’s current average temperature that is 1.1°C above
the preindustrial 1850-1900 referent period.’ Already we are
witnessing changes that were predicted decades ago—an
ever rising burden of extreme weather, changes in rainfall

that challenge crop yields and land livability, and rising sea
levels that threaten coastal ecosystems as well as the liveli-
hoods of the 40% of people worldwide who reside in or near
these ecosystems.’ These changes contribute to the second
crisis of our era, that of biodiversity, such that we have
entered what is now considered the sixth great extinction
event in Earth’s 4.6-billion-year history.® Under all emis-
sions scenarios, further temperature rise is expected,’ with a
recent World Meteorological Organization warning of accel-
erated warming and a significant chance that the 1.5°C rise,
beyond which the effects of climate change are predicted to
be even more marked, will be reached in the next 5 years.” If
global emissions continue on the current trajectory, a global
mean temperature increase of 3°C is conservatively pre-
dicted by the end of this century. The IPCC report itemizes
well over 100 regional and global risks,’ most of which are at
moderate or high risk of occurring at 1.5°C rise but almost at
uniformly high or very high risk at 3°C temperature increase.
In the North American setting, these include changes to ter-
restrial, fresh, and ocean water ecosystem structure, includ-
ing water scarcity for agriculture and power generation,
changes in fisheries predominantly in the Arctic, reduced
crop yields, species range shifts, biodiversity loss, tree and
kelp forest losses, and compounding climate events that
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Figure |. Atmospheric carbon dioxide has doubled in the industrial era.

Source. Data from NOAA.

Note. Carbon Dioxide| Vital Signs—Climate Change: Vital Signs of the Planet (nasa.gov). https://climate.nasa.gov/vital-signs/carbon-dioxide/

jeopardize coastal infrastructure, including cities, from sea-
level rise. The most alarming projections, however, are of
self-perpetuating warming by exceeding climate “tipping
points,” leading to irreversible, massive, and cascading
changes. Of note, our current global warming is already
within the lower end of the uncertainty ranges of 5 of these
points, including the collapse of Arctic and Antarctic sea ice
sheets, forest dieback with northern expansion, and Atlantic
current collapse.® Therefore, the need for humanity’s
response is now, via urgent and ambitious reductions in GHG
emissions, the result of which will determine the fate of all
life, including that of humans.

Anthropogenic Emissions Harm
Human Health and Have a Major
Impact on Kidney Disease

Climate change, and the carbon pollution that causes it,
affects human health in multiple direct and indirect ways,’
including through its effects on water and vector-borne dis-
eases, food insecurity, conflict over limited resources,
forced migration, and injury and fatality from severe
weather (Figure 2). More than 4.6 million deaths per year
between 2000 and 2019 were temperature-relate.!”
Furthermore, an alarming 1 in 5 deaths worldwide have
been attributed to the fossil fuel component of air pollu-
tion!! due to the proinflammatory, profibrotic, and proath-
erogenic effect of particulate matter (PM) air pollutants,
most notably those below 2.5 pum in diameter, “PM2.5.”!2
PM2.5 affect kidney health too, with one analysis attribut-
ing more than 3 million incident cases of chronic kidney
disease (CKD) worldwide to their effect and an enormous
Canadian CKD burden of 64000 to 106 800 cases.!* Heat
stress, via severe and/or recurrent volume depletion, con-
tributes to acute and CKDs,'* as well as highly morbid and
costly conditions such as nephrolithiasis.'®
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Figure 2. The health effects of climate change.
Note. Climate Effects on Health—CDC. https://www.cdc.gov/
climateandhealth/effects/

People who require kidney replacement therapies are
uniquely vulnerable to climate-related impacts on health
infrastructure in view of their dependence on the provision of
chronic life-sustaining medications and dialysis processes.
Extreme weather events can affect the availability of elec-
tricity, supply chains, road networks, and communications
required to support our patients.!®!

Kidney Care Is a Significant Source of
GHG Emissions

Health care contributes to fossil fuel emissions and climate
crisis—in fact, were health care a country, it would be the
fifth highest emitter worldwide, exceeding airplane travel.
The most recent estimates suggest that the health care sector
is now responsible for 5.2% of global GHG.'®
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Kidney care has a disproportionately high footprint within
clinical care,'*?' owing to intensive carbon emissions from
dialysis therapies with their considerable water, single-use
plastic, and energy expenditures. Published per treatment,
GHG emissions range from 24.5 to 65.1 kg CO, equivalents
(CO,-eq) (equivalency refers to the warming potential of
other non-CO, GHGs in reference to that of carbon dioxide)
for hemodialysis therapy, hence resulting in annual per-
patient emissions between 3.82? and 10.22* ton CO2-eq. The
lower estimate of per-treatment emissions equates to that of
an average-sized vehicle traveling 100 km.** With an esti-
mated 20000 patients dialyzing thrice weekly, 1 year of
average CO2-eq emissions from hemodialysis treatments
prescribed in Canada alone equate to vehicle travel of an
alarming 312 million kilometers, which approximates a
hypothetical equatorial vehicle circumnavigation of Earth
7785 times. The data for peritoneal dialysis (PD) are less
robust, but PD emissions may be roughly equivalent to
hemodialysis when production and transportation of the
large volumes of plastic-enclosed sterile dialysate are con-
sidered.!” There are no published data on emissions from
kidney transplantation, although Grafals etal in abstract
form reported 95% lower emissions from transplantation
than hemodialysis.?® Data are not yet available on the carbon
cost of nondialysis conservative care, though intuitively this
would be lower than any dialysis modality because lower
resource use is generally less carbon-intensive.

Health Care GHG Emissions: Current
Regulatory Environment

Canada is a signatory of the Paris Accord, and as such has
committed to achieve net-zero GHG emissions by 2050.
Canadian emissions reductions are further mandated by the
Net-Zero Emissions Accountability Act, requiring “credible,
science-based emissions reductions plans” to achieve GHG
emissions reductions of 40% to 45% below 2005 levels by
2030.%6 At the 26th Conference of the Parties (COP) meeting
in Scotland in November 2021, Canada signed the COP26
Health agreement, thereby committing to the development of
low-carbon, sustainable, and climate-resilient health sys-
tems. It is our collective responsibility to determine how our
kidney care community will meet this obligation.
Requirements of emissions reductions for Canadian clini-
cal care are, for now, both aspirational and altruistically and
voluntarily sought. Greenhouse gas emissions are neither
currently tracked in kidney care nor nationally collected for
any other realm of clinical care in Canada. Growing national
and global interest in the health sector’s role in low carbon
transition is creating an increasingly supportive environment
for emissions reductions. In the meantime, as disproportion-
ately large emitters, the nephrology community has both
opportunity and obligation to steward our care resources

wisely, working toward our responsibility to achieve lowest
attainable GHG emissions.

Health Care GHG Emissions: Roadmap
to Net Zero

Salas et al?’ have called for health care institutions to regu-
larly collect and report valid, widely accepted indicators of
GHG emissions, aided by “eco-labelling” of products and
supplies. The English National Health Service (NHS) pres-
ents the clearest strategy, with a plan to fully decarbonize a
range of directly and indirectly controlled health care—asso-
ciated GHG emissions by 2040%® and expand the net-zero
mandate to supply chains and patient and visitor travel by
2045.

Canada-specific decarbonization recommendations that
emphasize the need for widespread infrastructure improve-
ments exist, such as renewable energy generation, building
upgrades, zero-emissions transport, and local and sustain-
ably grown food.?’ Pertinent to our community of kidney
care providers, however, changes in clinical care are neces-
sary to reduce the remaining “emissions gap,” with one
source estimating 15 million tons of carbon dioxide equiva-
lents originating from Canadian health care each year once
societal-level infrastructure improvements are fully
adopted.

The Sustainable Nephrology Action Planning committee
of the Canadian Society of Nephrology has introduced a
planetary health model of kidney care that addresses this
emissions gap and provides numerous pathways for kidney
care providers to engage in low carbon care.* This approach
emphasizes reducing demand for health services via health
promotion and renewed attention to chronic disease manage-
ment, matching supply to demand for health services includ-
ing optimizing access to transplantation and consideration of
conservative nondialysis care when appropriate, and reduc-
ing the environmental impact of care provision via innova-
tions in dialysis and introduction of circular materials
economies.

Kidney Care GHG Emissions Reduction
in Canada: An Emerging Plan

Medical leaders, with duty of care as well as moral responsi-
bility, must respond to the health and equity crises wrought
by climate change. In adapting to these emerging crises, we
must consider both mitigation of and adaptation to climate
change. Nephrologists must align our preventive efforts and
care provision to reduce the impacts of climate change on
both health and care delivery, and ensure that our patients
can continue to receive the essential and high-quality care
that they need. In summary, caring for the environment is
now part of caring for our patients.
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The Canadian Society of Nephrology has recognized the
need for kidney care to adapt in serving our patients in this
era of climate crisis. Our Sustainable Nephrology Action
Planning (“SNAP”) committee strives to educate, innovate,
and advocate for low-carbon high-quality kidney care.

Over the next year, this Journal will feature articles from
a diverse group of patients and care providers representing
multiple stakeholders in Canadian kidney care, as well as
offer perspectives from our international colleagues. For
patients ready to adopt a low carbon lifestyle, we will intro-
duce a Planetary Health kidney diet, and for funders and pre-
scribers of kidney care services, we will describe low carbon
therapeutic substitutions available now and on the near hori-
zon. Nursing leaders will outline their distinctive roles in
sustainable kidney care, and we will learn how to optimally
steward existing dialysis resources. We will collaborate with
our primary care partners to explore how to optimally recog-
nize and delay progression of early stages of kidney disease.
Our Canadian Quality Improvement colleagues will offer
what is, to our knowledge, the first rigorously derived sus-
tainability quality indicators, balanced with patient out-
comes. Finally, we will describe ongoing projects in British
Columbia to report carbon emissions of kidney care, a major
advance toward the SNAP goal of providing carbon calcula-
tion for kidney care services so that individual prescribers
can, when equipoise exists, facilitate treatment decisions that
care for the environment while caring for patients.

We hope these series of articles, the first sustainability
collection in the kidney literature, will equip Canadian
and international kidney care communities with the neces-
sary tools to provide quality patient care in our era of
escalating climate change, recognizing that caring for the
environment is caring for patients. Inaction is not an
option. What will you tell your patients that you did to
protect their health in this changing climate, and what will
you tell our youth, and yourself, that you did to avert cli-
mate disaster?
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