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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 that are affected 
by climate change

• Examine the healthcare industry's role in contributing to and treating 
climate change-related infectious diseases
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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 Drought Response Index (VegDRI)

Vegetation condition



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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Soil and Plant Biota

• Soil- and plant-dwelling 
pathogenic microbes

• Human infectious diseases

• Agricultural crop infectious 
diseases
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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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Wildfires
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MB Rongbin Xu et al. 2020. Wildfires, global climate change, and human health. 
NEJM 2020; 383:2173-2181.

• Burns

• Injuries

• Mental illness
• Eye irritation

• Corneal abrasion

• Asthma

• COPD

• Respiratory infection
• CV events

• Pregnancy outcomes



• JS Mulliken et al. Is Exposure to Wildfires 
Associated with Invasive Fungal Infections? 
[abstract]. Am J Transplant. 2019; 19 (suppl 
3). Accessed May 11, 2021. 
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Ambient Smoke

Comparisons among fuel types

Moore, Bomar, Kobziar, Christner. 2020. Wildland fire 
as an atmospheric source of viable bioaerosols and 
biological ice nucleating particles. ISME 
Multidisciplinary Journal of Microbial 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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Missed childhood vaccinations

• Known factors to account for vaccine disparities: 
• Religious beliefs
• Safety worries
• Healthcare barriers
• War and conflict

• Retrospective study of 22 countries in sub-Saharan Africa
• Droughts were associated with 1-2% reduction in vaccination rate
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Why do droughts lead to missed 
immunizations?
- Food insecurity
- Financial instability
- Intimate partner violence
- Poorer mental health
- Human displacement and migration
- Erosion of health infrastructure
- Vaccine storage issues
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• Most refrigerated vaccines are relatively stable at room temperature for limited
periods of time
• MMR and Varivax are very temperature sensitive
• Record the duration of power outage and the temperature as soon as the power 

returns and then discuss with public health authorities before discarding or 
administering
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Immunizations for displaced people

• Treat as if up-to-date with vaccine record 
• Unless documentation of previous vaccine or infection, evacuees in

crowded group settings should also receive:
• Influenza (6+ months old)
• Varicella (12+ months old)
• MMR (12+ months old)

32



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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The healthcare sector

• 5% of global greenhouse gas emissions

• 10% of domestic greenhouse gas emissions
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