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Vibrio spp. Family Vibrionaceae
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The Genus Vibrio

V. alginolyticus
V. harveyi
V. protecivticus V. = triegens

V. campbellii
V. paraghaemolyticus
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V. diazotrophicus
A L. angutifarum
BV, vulnificus

V. cholerae

http://www.statensnet.dk/pligtarkiv/fremvis.pl?vaerkid=5079&reprid=0&filid=36&iarkiv=1



The Big Three
Human Pathogenic Vibrio species
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Lerat & Ochman 2010 Nuc Acid Res 33:3125



Shared Vibrio Characteristics

Gram-negative, curved rods, oxidase + (R

Adapted to estuarine conditions —
euryhaline

Natural inhabitants of estuarine waters
Motile by flagella and pili
Chemoorganoheterotrophic
Facultative anaerobes
Biofilm formation




Comparlﬁgige. Big Three:
Salinity
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Vibrio cholerae in the Environmen
is Constrained by Salinity

Reference
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Gritfitt & Grmes, 2013
Heldalberg @f al., 2002 a.b
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Jang & Fu, 2001
Kemyon &f al, 1533
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Nigro ef al, 201

V. cholerae per 100 mL
= 1801
19+03
Tes04

Temperatura (“C)

Y 1e+05

Salinity {ppt or psu)

FIGURE S | V. cholerae favors lower salinity and occupies a broad ncluding O1/0139 and non-O1/non-01383,
temperature range. V' cholarae concentrations, i.e., MPN-estimated CFU 20023,b); Deloney-Marino et al. (2003

or molecular marker copies per 100mL, reported in different V. cholerae/V\ mimicus. Circle (o) sizes
rﬁ'

studies are plotted st the temperature (°C) and salinity values (ppt note the breaks are scaled for clearer visualization, and not linearly. (x)

or psu) at w they studies r V. chderaeg, ndicates no V dholerae found in that sample

Takemura et al 2014. Frontiers in Microbiology 5:1-26




Vibrio cholerae

Comparing the Big Three:
Temperature

5 Broad
range

e 10°C - 35°
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» Grows poorly
under 20° C

* Not culturable
at less than
10-15° C

e 37°C In host

e Temp is
determinant

» Grows poorly
under 20° C

e Optimum >30
°C

e 37°C In host

 Temp is
determinant

Vibrio parahaemolyticus



Vibrio parahaemolyticus Is
Constrained by Temperature
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FIGURE 6 | ¥ parahaemolyticus favors high temperatures but is or psul at which they were found in bulk water samples. Circle [o)
relatively unconstirained by salinity. Concentrations, e, MPM-estimated  comespond to concentrations, but note the breaks are scaled for clearer
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Takemura et al 2014. Frontiers in Microbiology 5:1-26




Vibrio cholerae

Comparing the Big Three:
Virulence

. 'Epidemic
cholera
e 01 & 0139

« Deadly
diarrhea

e CTX Toxin

 Poor
sanitation
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Vibrio vulnificus

« \Wound
Infections, AGI,
septicemia

 Biotype I

« Capsule

« Raw shellfish
consumption,
open wound,

liver
dysfunction

« AGI

« O3:K6

* Infrequent
outbreaks

« TDH, TRH

 Raw fish or
shellfish
consumption

Vibrio parahaemolyticus



Chironomid adult
(Host, Disseminator)

Aquatlc birds
¥ (Host, Disseminator)
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Chironomid egg mass T3 . Protozoa
larvae and exuvia o4 bl (Host)
(Reservoir) T
< Phytoplankton
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Flsh Zooplankton
(Host, Vector) (Reservoir, Disseminator, Vector) {

Aquatic plants
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Environmental Reservoirs of V C 0 e Tae Vezulh et al
2010 Environmental Microbiology Reports 2:27-33




Vibrio spp. Can Become
“Viable but Nonculturable”

 VBNC represents a “dormant” or stressed state
— but may still be infectious

« Hard to detect

« Makes surveillance more difficult — Quantitative
PCR L




Focusing on Vibrio vulnificus
Ecology in the Gulf of Mexico

Shellfishing
permitted




Evidence for VBNC V.
vulnificus in Tampa Bay Waters

Percent of water samples positive for-Vibrio vulnificus

TABLE 1 Frequency of V. vulnificus detection by culture and gPCR per site and matrix

Frequency of detection (%)"
Culture

Site/matrix Water Sediment

bl
BT
UT

All sites combined

i =60)

* Frequency is expressed as the percentage of positive detections (n = 12 sample events/site]. The *Combined” column includes culture data from all matrices.

Chase, Young and Harwood 2015 Appl and Environ Microbiol



Culturable V. vulnificus vs. Temperature

Cod

Correlation
Coefficient
Oyster 0.328
Vegetation 0.256
Sediment 0.122
Water 0.262
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Temperature (°C)
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Significant interaction between sample type and
temperature



QPCR of vohA in Water Samples:
Gene Copies vs. Water Temperature

P=0.012
R=0.321
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Linking Ecology to Disease:

Temperature Matters in Vibrio Infection Incidence!

[vticus O Other vibrios

Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.

Month of onset

Weis et al 2011 Epidemiol Infect 139:591-598

Florida

1998-2007
834 Vibrio
Infections

V. cholerae
non-01 = 4th
(Other
vibrios)



Why Care About Vibriosis
Other than Cholera?

 Incidence of vibriosis in Florida is
0.4/100,000 annually (double national
average)

* High case fatality rate (CFR) - V.
vulnificus E

- National CFR for vibriosis is 3.6% [#
(compare with ~0.4% for "
salmonellosis)

 Florida CFR for vibriosis is 10%0!

Global Land—Ocean Temperature Index




CDC - Trends in Foodborne
Illness

weme CAMPYLOBACTER STEC 0157  e=== <LISTERIA = + SALMONELLA ==VIEBRIO

http://www.cdc.gov/foodborneburden/trends-in-foodborne-illness.ntml



Incidence of
vibriosis
continues to

increase;
CDC

estimates

8,000 cases

in U.S. per
year

Pathogen Decrease [ Increase

Campylobacter

Listeria

Salmonella

Shigella

STEC* Non-O157

STEC*O157 -

Vibrio

Yersinia

-20% -10°%6 (027 1006 20°06 30% 40%

Percentage change In 2013 compared with 2010-2012



Wound Infections and Acute
Gastroenteritis Are Most Common

B V. vulnificus B V. parahaemolyticus 0O V. alginolyticus O Other vibrios
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Wound  Gastroenteritis Septicacmia Other

Fig. 3. Clinical syndromes of vibriosis by species, Florida,
1998-2007.




Exposure Factors for
Vibriosis in Florida

" vulnificus B V. parahaemolyticus O V. alginolyticus O Other vibrios
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Wound Oyster Other seafood®  Unknown
Fig. 4. Exposures associated with of vibriosis by
species, Florida, 1988-2007. * Other seafood includes clams,
mussels, shrimp, crab, fish, etc.

llIness from
oysters has
dropped but
wound
Infections
have
Increased



Cholera Has a Bad Reputation...
for a Good Reason

Le Petit Journal s g,
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Pandemic Cholera

» The first cholera epidemic was documented in 1816 in Bengal
» The seventh pandemic is ongoing (2010 - ? epidemic in Haiti)



Haitian Cholera Epidemic 2010-?

First in Over a Century in Haiti

» Oct 2015 750 OOO cases, 427 OOO hospltallzed and over
9,000 deaths caused by a V. cholerae serogroup O1
(Ogawa) strain (Pan American Health Org).



Cholera Epidemic Has Spread to Cu
and Dominican Republic

7.0 Quake Near Port Au Prince
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nt/en/clusters-a-programmes/dpc/epidemic-a-pandemic-alert-and-response/outbreak-news.html Rl G * cholera outbreak 2014 P ﬂ’

REGIONAL OFFICE FOR Africa

Home Countries Programmes Health topics Jat: Media centre Regional Director About us

Epidemic & Pandemic Alert

and Response (EPR) Disease Outbreak News
...................................................................... cearch.. —

* Overview Qutbreak Bulletin - Vol. 4 Issue 4, 31 October 20145 =

In this issue, a general overview of outbreaks that occurred

- | within the WHO African Region between January - September
2014 is provided as well as a summary of ongoing outbreaks as
reparted by Member States.

Cholera

Chaolera fact sheet

* Publications B, Overview of reported outbreaks in WHO African Region Crimean-Congo haemorrhagic
................... .:...... e £ fever CCHF

# Ebolavirus disease in West Africa r—— e | Based on data received from the Early Warning System through { }
...................................................................... the Event Management System (ENS), 52 public healh events COHE fact sheet

were reparted to the Regional Office between January and September 2014 of

which 94% (49 / 52) were due to infectious diseases; Ebola virus disease

+ Cholera being the most frequently reported infectious disease (33%) Fact sheet on Ebola virus disease

= Dengue (11%) [Francais]
« Ebola (11%) and

+ Meningitis (11%)

Mare on Ebola virus disease

[Francais]

= Download the Disease Outbreak bulletin - Vol. 4 (1.41 MB)
Marburg

Ebola virus disease — Mali & = Marburg haemorrhagic fever fact
sheet

On 23 October 2014, WHO was notified by Mali's Ministry of Health of a [abaratory-

confirmed case of infection with Ebola Virus Disease (EVD). This is the first EVD Poliomyelitis

case in Mali.

Poliomyelitis fact sheet
Details of the case are as follows:

— | . || pm— || opew S



Transmission of V. cholerae
& Cholera Treatment

e Transmission from environmental reservoirs
(next slides)

« Water or food consumption
» Person-to-person transmission (less likely)
« Minimum infectious dose = 103 — 10° cells

* Most effective treatment by oral or intravenous
rehydration therapy

« Antibiotics, e.g. doxycycline, may be used
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Environmental Reservoirs of V C 0 e Tae Vezulh et al
2010 Environmental Microbiology Reports 2:27-33
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PREVENTIVES

Cholera Is Rare in U.S. C_IM

BE TEMPERATE IN EAT[RG& DRIHKIRG!
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nnnnnnnnnn ) c cved them Indispens-
able, take much less asvual.

NYC Board of Health,

L_ess than 10 imported cases/yr on average (daf
from last several decades).

Occasional infections (sporadic occurrence, non-
O1) acquired from uncooked Gulf Coast oysters.

Several cases reported from Louisiana after
Hurricanes Katrina and Rita (shellfish
consumption).

V cholerae serogroup 075 may be an emerging
Infectious strain in U.S.



What's Up with the O?

 “0O” in a bacterial strain name almost
always designates serotype

« A way of discriminating among closely-
related bacteria

/{}\_\Antlbody
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C}}‘F\ é /g _Antigen




What Makes the Epidemic Vibrio
cholerae Strains More Virulent?

Cholera toxin!
Also known as CTX
Hexamer (AB;)

Originates from
CTX¢ temperate
bacteriophage
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Wrapping Up

 Vibrio spp. are autochthonous members of
estuarine environments.

 Vibriosis from Vibrio spp. other than V.
cholerae may become more common as global
waters warm.

» Unlike other Vibrio spp., O1 and 0139
(epidemic potential) strains of V. cholerae are
generally contaminants from human fecal
waste.

e Don’t eat raw shellfish!!



Questions?
vharwood@usf.edu
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Vaccines

Two oral vaccines are available: Dukoral
ShanCol

Vaccination requires two oral doses a wee

apart.

The U.S. Centers for Disease Control does
not recommend vaccination for travelers.

Vaccine for cholera
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Protection Is not complete, and tends to be of

short duration
The vaccine Is not available in the U.S.




