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Climate Change and Cardiovascular Imaging: Challenges and Opportunities
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Climate change directly and indirectly affects human health.
The increasing incidence and intensity of extreme weather
events are directly associated with adverse health outcomes,
including cardiovascular events, as well as increased demand
and expenditure on health systems globally." Vulnerable
populations, such as the elderly and people with pre-existing
cardiovascular and respiratory conditions, face increased risks
due to temperature variations and poor air quality. Moreover,
high temperatures also limit outdoor exercise, with potential
long-term detrimental effects on cardiovascular health.? In a
country like Brazil, where economic disparities often expose
low-income populations to higher levels of pollution and
less access to health care, the impacts of climate change on
cardiovascular health are a matter of growing concern among
medical and scientific communities.

On the other hand, the healthcare sector is responsible for
almost 5% of the planet’s greenhouse gas (GHG) emissions,’
with a significant contribution coming from general imaging
and cardiovascular diagnostic tests.* We thus face a double
challenge: to improve cardiovascular health outcomes for
the population while reducing the environmental footprint
of our tests. Although advances in cardiovascular imaging
technologies have undoubtedly improved our diagnostic
accuracy and patient outcomes, these benefits have come at
considerable financial and environmental costs.

Manufacturing and disposing of imaging equipment and
supplies substantially contribute to GHG emissions, which vary
significantly depending on the modality. Cardiac magnetic
resonance imaging (MRI), tomography, echocardiography,
and nuclear imaging have a significant environmental
footprint, especially due to their high energy demands and
waste generation.” The energy required to operate, cool,
and maintain imaging equipment, especially MRI devices
and tomography scanners, is substantial. In this context,
MRI and tomography produce higher emissions compared
with echocardiography, which is more energy efficient and
has a lower environmental impact.® These modalities are
responsible for high energy demands, and they produce
significant emissions, including when not in use and in
“standby” states. In addition, the environmental effects of
the radiopharmaceuticals and contrast agents used are also
a matter of increasing concern, given that gadolinium-based
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contrast agents and iodinated contrast media can accumulate
in water sources, resulting in potential ecological risks.

With the goal of integrating sustainability strategies into
our healthcare practices, it is necessary to promote a new
triple bottom line model — considering economic, social,
and environmental factors.” In the context of cardiovascular
imaging, this means not only balancing cost and clinical
effectiveness, but also prioritizing low-emission modalities
whenever possible.

In practice, various strategies can help reduce the
environmental impact of cardiovascular imaging without
compromising patient care. For MRI, implementing
abbreviated protocols and using artificial intelligence tools to
speed up image acquisition can significantly reduce energy
consumption. Minimizing standby power consumption by
turning off or using low-power modes when equipment is not
in use can reduce energy waste by up to one third.®

Nuclear imaging modalities, such as SPECT and PET, involve
additional environmental considerations related to the supply
chain and disposal of radiopharmaceuticals. Optimizing
protocols and reducing the amount of radiopharmaceuticals
administered can reduce the environmental impact. Invasive
cardiovascular procedures, such as catheterization and
ablation, also generate significant waste from disposable
supplies, packaging, and sterilization materials. The largest
sources of GHG emissions in these settings are room cooling
systems and disposable supplies.® Transitioning to reusable
supplies, reducing redundant items in procedure kits, and
encouraging recycling in intervention rooms are effective
approaches to reducing waste and emissions.

In the near future, further studies are needed to identify
opportunities for more sustainable practices in cardiovascular
imaging. For example, the environmental impact of imaging
devices throughout their life cycle should be investigated
to understand the best time to replace old equipment with
newer, more efficient equipment. New artificial intelligence
applications, synthetic imaging, and low-field MRI protocols
are promising areas to mitigate environmental impact while
maintaining diagnostic quality.® Finally, awareness on the part
the cardiology community should also lead professionals to
consider the environmental footprint of imaging in the context
of healthcare utilization, recognizing that reducing unnecessary
exams can benefit both patients and the environment.

As Brazil and the global medical community face the
challenges posed by climate change, the field of cardiovascular
imaging has an opportunity to lead by example. By optimizing
energy use, reducing waste, and adopting innovative low-
emission technologies, we can align our practices with
broader environmental goals, working toward a healthier,
more equitable future.


https://orcid.org/0000-0002-7131-6614

Freire et al.
Climate change and cardiovascular imaging

Editorial

References

XuR, Huang$, ShiC, WangR, LiuT, LiY, etal. Extreme Temperature Events,
Fine Particulate Matter, and Myocardial Infarction Mortality. Circulation.
2023;148(4):312-23. doi: 10.1161/CIRCULATIONAHA.122.063504.

Heaney AK, Carrién D, Burkart K, Lesk C, Jack D. Climate Change and
Physical Activity: Estimated Impacts of Ambient Temperatures on Bikeshare
Usage in New York City. Environ Health Perspect. 2019;127(3):37002. doi:
10.1289/EHP4039.

Romanello M, Di Napoli C, Drummond P, Green C, Kennard H, Lampard
P etal. The 2022 Report of the Lancet Countdown on Health and Climate
Change: Health at the Mercy of Fossil Fuels. Lancet. 2022;400(10363):1619-
54. doi: 10.1016/S0140-6736(22)01540-9.

Hanneman K, Araujo-Filho JAB, Nomura CH, Jakubisin J, Moy L. Climate
Change and Sustainability. Radiology. 2023;307(4):€230903. doi: 10.1148/
radiol.230903.

Gunasekaran S, Szava-Kovats A, Battey T, Gross J, Picano E, Raman SV, et al.
Cardiovascular Imaging, Climate Change, and Environmental Sustainability.
Radiol Cardiothorac Imaging. 2024;6(3):e240135. doi: 10.1148/ryct.240135.

Hanneman K, McKee H, Nguyen ET, PanetH, Kielar A. Greenhouse Gas Emissions
by Diagnostic Imaging Modality in a Hospital-based Radiology Department. Can
Assoc Radiol J. 2024;75(4):950-3. doi: 10.1177/08465371241253314.

Vergunst F, Berry HL, Rugkasa J, Burns T, Molodynski A, Maughan DL. Applying
the Triple Bottom Line of Sustainability to Healthcare Research-a Feasibility
Study. Int) Qual Health Care. 2020;32(1):48-53. doi: 10.1093/intghc/mzz049.

Zhang Q, Burrage MK, Shanmuganathan M, Gonzales RA, Lukaschuk
E, Thomas KE, et al. Artificial Intelligence for Contrast-free MRI: Scar
Assessment in Myocardial Infarction Using Deep Learning-based Virtual
Native Enhancement. Circulation. 2022;146(20):1492-503. doi: 10.1161/
CIRCULATIONAHA.122.060137.

m' This is an open-access article distributed under the terms of the Creative Commons Attribution License

Arq Bras Cardiol: Imagem cardiovasc. 2024;37(4):e20240117

2


https://creativecommons.org/licenses/by/4.0/

