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Vibrio sp
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At least 12 species can infect humans.
In US, primary causes of disease:

V. parahaemolyticus
V. vulnificus

' V. cholerae (non 01)
V. alginolyticus

s AV PR e




Vibrio Transmission &Disease

Oyster & seafood consumption




Vibrio Transmission & Disease

* Gastroenteritis
— Esp. V. parahaemolyticus and V. cholerae
— V. vulnificus

e Systemic (septicemia)
— V. vulnificus




Vibrio Disease Burden

* Vibrio pathogens
respond quickly to b
favorable temperatures

Nember of Infections
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Figure 2. Nonfoodbome Vitvio infections [dark gray) and death (Wght
gray] by month, Uneted States, 1997-2006. Data were available for 706
(58%) of 1210 cases. Dechet et al. 2008




Vibrio

* Globally, Vibrio iliness
rates are rising

* Expansion related in part
to changes in sea surface g
temperatures and

changes in circulation

—e.g., 2005 V.
parahaemolyticus
outbreak in Alaska
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Vibrio infections in the U.S
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Vibrio infections in the U.S

Changes in incidence of laboratory-confirmed
bacterial infections, U.S., 2010*

Pathogen Decrease | Increase
Yersinia — 52°4|

Vibrio
STEC' 0157 44%
Shigella - 57%|




Vibrio infections in the Southeast U.S

 The greatest source of Vibrio infections in the US are

attributed to waters of the southeast (especially the
Gulf of Mexico)

— Qysters
— Direct exposure

 Warm waters and moderate salini ' ——




Climate, Oceans and Vibrio

e Population dynamics, exposure risk, illnesses and
range expansion

— associated with warm temperatures

* Role for other environmental paran




Vibrio and Climate
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| Pathogen grow.th, | Climate Change Distribution of
virulence and distribution |€ commensals and
(spatial and temporal) reservoirs
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Temperature

Precipitation

Human exposure and risk
(recreation, incidental or via

water contaminated foods/
shellfish)




Evidence of Climate Influence on
Vibrio in the Southeast

* Temperature
— Widening seasonality among V. vulnificus

infections
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Evidence of Climate Influence on
Vibrio in the Southeast

* Temperature
— Increased relative abundance of pathogenic strains
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Evidence of Climate Influence on
Vibrio in the Southeast

* Fresh water flow / salinity

— In subtropical/tropical waters, temperatures support
year round populations. Variations in salinity driven
by river discharge have more important role.

Temperature

mean log CFU/100 ml
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Plankton
Association
with Vibrio
Spp.

1, vladficws (% positeve samples)

V. parabacmoditicus (%% positive samples )

1 efvolerare (% positive samples )

Diatom relative abundance
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Evidence of Climate Influence on
Vibrio in the Southeast

* Sea level rise / storm surge
— Hurricanes Katrina and Rita
— Significant increase in total Vibrio cases reported
— At least 2 domestic cases of V. cholerae O1




Vibrio trends in the Southeast
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Vibrio and Climate

Climate Factor Effect on Pathogen Effect on Human Exposure

Decreasing population levels with cooler temperatures

Loss of freshwater flow to coastal areas, resulting in
higher salinities, may affect distribution of Vibrio spp.




Vibrio Populations &lliness in the Southeast US

e The Southeast is endemic for Vibrio disease

* Likely that temperature will not play as dominant a role as
in other regions (e.g., expansion poleward)

e Research needed on

— models for coastal circulation

* Nutrient, DOM, trace metal flux

e Changes in demographics and vulnerable populations




