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Climate Influences Infectious Disease

e Possible environmental influences on:

« Vectors = organisms that can fransmit infectious agents between humans or from

animals to humans

HOSTS = animal or person infected by infectious agent
« Pathogens = infectious agents

 HUMaAN exposure = interactions with environment




Environmentally Sensitive Diseases in WA

. Coccidioidomycosis (Valley Fever)
Environmental fungus impacted by weather, soil conditions

. Cryptococcosis (C. gattii)
Environmental fungus impacted by weather

. Hantavirus
Complex interactions between deer mice populations & environment

. Rabies, suspected rabies exposures
Bat populations affected by weather, climate

. Leptospirosis
Changes in rodent populations, flooding

. Plague
Changes in rodent and vector populations




Vector-borne Disease in WA

Main disease vectors of concern are mosquitos and ticks

Vector-borne diseases found/potentially found in WA include:
* West Nile virus

« St Louis Encephalitis

« Lyme disease

* Anaplasmosis

« Babesiosis

« Rocky Mountain Spotted Fever
» Relapsing Fever

» Tick paralysis

* Tularemia

¢ Q fever




Disease Prediction

* Predictive models often require years of data,
many variables

« Complex interactions between environment,
reservoir and vector species, and hosts
* Microclimates
« Disease clustering
 How to develop pragmatic solutions to assist in
predicting changes?
 Distribution
« Burden
« Seasonality
* Infroductions/emergence

Average Annual Precipitation
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Disease Modeling

We are interested in both short-term and long-term disease modeling

Short term: WNYV severe season versus no disease season, seasonal shifts

In-state acquired cases of WNV disease by year
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Disease Modeling

Long term: expansion/contraction of pathogen or vector range, seasonal expansion/
conftraction or shifts

Ecological niche modeling of Cryptococcus gattii Ixodes spp. expansion
occurrence
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Challenges and Opportunities

1.Many endemic diseases, finding predictors for each will take
time

2.Many opportunities to use climate/weather data to assist public
health decision-making

3.Need for pragmatic solutions for early prediction to lead to
usable data for health alerts, program planning, etc.



WA DOH Vector Survelllance Projects

1. Mosquito Surveillance

- Targeted towards West Nile Virus detection
- Secondarily frack species distribution trends

2. Tick Surveillance

- Targeted towards pathogen detection and tick species
distribution in WA

- Collect weather data just before and immediately following
field surveillance activity

 Temperature
« Relative Humidity
 Wind Speed and Direction
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Example: West Nile virus (WNV)

1. Arthropod vectors = Culex pipiens and Cx. tarsalis mosquitos
a. Require sufficient rainfall/irrigation for habitats
b. Habitats influenced by evapotranspiration and other hydrological processes
c. Temperature affects the length of the gonotrophic cycle
d. Temperature affects the extrinsic incubation period of the virus

2. Avian hosfts

a. Land use differences - impact on bird reservoir community composition or viral
prevalence.

b . M | g rO T' O ﬂ p G TTe rn S West Nile Virus Transmission Cycle

In nature, West Nile virus cycles bet speclally Culex species) and birds.
In thelr itk

to more birds when they bite.

3. Human exposure i s e o icte S it e
a. Human activities are affected by climate Yw ~ o

focted birds, of the virus.
After about a week, infected the virus

4. Mosquito — Vertebrate Host Interactions

a. Seasonal shifts in mosquito feeding preferences from
amplifying bird hosts to humans following bird migration

b. Human intferventions




Meteorological Conditions Associated
with Increased Incidence of WNV

Odds of experiencing a higher than normal
West Nile virus (WNV) year if the

A) annual average temperature in a county
is 1 °C warmer than normal or

B) B) the total annual precipitation is 100
mm more than normal.

Drier than normal conditions in wetter
mountain west may favor Cx. pipiens
breeding

Precipitation anomalies in either
direction may provide ideal breeding
sites for one species or the other.

Hahn et al. 2015, American Journal of Tropical Medicine & Hygiene



Understand risk and exposure refrospectively
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Inform early detection and response systems

Use climate factors to:

a. Forecast risk by season
L. Plan budget and workforce capacity needs
c. Plan mosquito-control and other prevention measures

d. Improve health promotion and protection messaging

Help fame the unpredictable



Challenges and Opportunities

1.Broad range of environments studied, but limited/specific area
with endemic disease in WA

a. Finding granular data for our areas of interest

2. Opportunities for collaborations between climate scientists and
disease experts
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