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Objectives

• Recall the relationship between climate change-induced extreme 
weather events and infectious diseases
• List several modes of infectious disease transmission
• Examine the healthcare industry's role in contributing to and treating 

climate change-related infectious diseases
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Climate Change and Human Health
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Climate change and mental health studies 2001-2020
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• World Health Organization 
• "Climate change affects the social and environmental determinants of health"

• Pan-American Health Organization 
• "Climate change is the biggest global health threat of the 21st century."

• American Public Health Association
• "climate change is a health emergency"

• Environmental Protection Agency
• "Climate change poses many threats to the health and well-being of Americans"

• US Global Change Research Program 
• "Climate change is a significant threat to the health of the American people"

• National Geographic
• "Why climate change is still the greatest threat to human health"

• NPR 
• "Climate change is negatively affecting young people's mental health globally"
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Extreme weather events
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Health impacts

• Allergies
• Pregnancy and newborn 

complications
• Heart and lung disease
• Risks for children
• Dehydration 
• Kidney disease
• Heat stroke

• Skin disease
• Digestive illnesses
• Mental health conditions
• Neurologic disease
• Nutrition
• Trauma
• Infectious diseases
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Climate change primer
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Extreme weather events
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Vegetation condition



US Billion-Dollar 
Disaster Events 
1980-2021

• 298 billion-dollar disasters 
since 1980

• 22 in 2020 alone
• Record-breaking wildfire 

season in CA
• >10M acres of land burned, 

twice the previous 2018 
record
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Water

• Temperature

• Salinity

• Currents
• Seasonality patterns

• Water-borne infections
• Ingestion, inhalation, direct inoculation
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Vibrio spp.

• Sea surface temperatures are associated with the 
abundance, geographic distribution, and duration 
of risk of Vibrio spp. infections

• V. cholerae

• Non-cholera Vibrio
• V. parahaemolyticus
• V. vulnificus
• V. alginolyticus

• GI infection via ingestion, wound infection via 
direct inoculation

• 80,000 illnesses and $300 million in the US each 
year
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Vibrio spp.

• Coastal and estuarine water – warm and brackish
• Gulf Coast, Mid-Atlantic, Northeast, Washington, Hawaii
• 15yr increase in vibriosis incidence from 1996-2015
• Warming sea surface temperatures associated with 

increased incidence of V. vulnificus
• Prolonged warm sea surface temperatures associated 

with longer detection period for V. vulnificus and 
parahaemolyticus
• Broader salinity tolerance with higher temperatures
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Naegleria fowleri

• Cause of primary amebic meningoencephalitis

• About 8 cases/year in the US

• The ameba is found in soil and freshwater

• 1937-2013
• 142 cases across 18 states primarily in the 

southeast
• 4 northernmost cases identified in or after 

2010

• 1978-2010:
• 6 out of 7 northernmost cases all occurred 

after 2010

• 13.3km shift northward each year
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Leptospira interrogans

• Spirochetal bacterium
• Contact with/ingestion of animal urine
• Asymptomatic infection to flu-like syndrome to MOF
• Hawaii 2004

• Heavy rains flooded the University of Hawaii campus
• 2 cases among those exposed to the standing flood water
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Soil and Plant Biota

• Soil- and plant-dwelling 
pathogenic microbes

• Human infectious diseases

• Agricultural crop infectious 
diseases
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Fusarium spp.

• Crop infections
• Occur with warmer weather conditions
• Mycotoxins
• Contaminate food crops
• Acute toxic effects
• Cancer
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Cryptococcus gattii

• Wood and soil reservoirs

• Inhalation of spores followed by dissemination

• First identified in Vancouver Island, Canada in 1999
• Sunny, moderate temperature, above-freezing winters

• Melanization in response to environmental stress
• Associated with increased temperature tolerance 

(heat and cold)

• Now found in WA, OR, CA, ID
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Candida auris?

• Climate-relate changes + increased human contact
• Microbial evolution
• Geographic redistribution
• Curtobacterium studies
• Rapid shifts in: 

• Community composition 
• Individual abundance
• Phenotypic changes
• Genotypic changes
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Air
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Wildfires and 
human health
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Wildfires change atmospheric ecology
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Insect vectors

• Anthropogenic change
• Extreme weather events
• Habitats
• Geographic distribution
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Lyme disease
• Most prevalent vector-borne disease in the US
• Endemic to the Northeast and Midwest
• Caused by Borrelia burgdorferi
• Transmitted by Ixodes ticks
• Early disease defined by bullseye rash
• Identified in the US in the 1970s
• Identified in Canada in 2004
• Geographic range of the tick vector and reservoir host 

(white-footed mouse) are expanding northward with 
warming climate
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Wildfires change host ecology
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Population displacement

• In 2019, 33.4M people were displaced worldwide
• 23.9M were displaced due to weather-related events
• Floods, hurricanes, fires often associated with temporary movement
• Droughts and famines may lead to more permanent relocation
• Temperature extremes and natural disasters may be associated with 

food insecurity and changes in infectious disease epidemiology
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Overcrowding in 
shelters and 
camps
• 2005, Hurricane Katrina

• 27,000 people were evacuated 
from LA to a single shelter in 
Houston, TX

• Within 2 weeks, >1,000 people 
developed gastroenteritis

• Half of the people tested 
positive for Norovirus
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Long-term health impacts

• Delayed or missed diagnoses
• Changing ID epidemiology
• Missed routine childhood vaccinations

• Doubled rate of gonorrhea among high school students after Katrina
• 25% decreased rate of HIV screening during Hurricane Sandy, 2012
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Extreme weather events and COVID-19
• February 2021 TX snowstorms
• Delayed delivery of around 1 million 
COVID-19 vaccines, >700k to TX

• Fall 2020 NV wildfires
• “A 10ug/m3 increased in the 7-day average PM2.5 concentration was 

associated with a 6.3% relative increase in the SARS CoV2 test positivity rate”
• “corresponded to an estimated 17.7% increase in the number of cases during 

the time period most affected by wildfire smoke”
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Antimicrobial 
resistance

• Possible link between climate change and AMR

• Warm temperatures
• Increased bacterial growth
• Increased horizontal gene transfer

• E.coli, K.peumoniae, S.aureus AMR patterns associate with 
increasing local temperatures

43DR MacFadden et al. Antibiotic resistance increases with local temperature, Nature Climate Change, Volume 8, 2018, pages 510-514. 



The healthcare sector

• 5% of global greenhouse gas emissions

• 10% of domestic greenhouse gas emissions
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