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Who We Are

 Strengthen & Improve foodborne illness surveillance and response
 Evaluate & Analyze the effectiveness of outbreak detection and 

investigation
 Train & Educate the public health workforce about best practices for 

foodborne outbreak response
 Disseminate & Communicate tools and resources relating to foodborne 

and enteric illnesses

The Washington Integrated Food Safety Center of Excellence serves as a 
resource for other state and local public health partners to help:



Today’s Presenter:

Laurie Stewart, MS
 Foodborne and Waterborne Disease 

Epidemiologist
 Washington State Department of Health



Overview

This training focuses on:
This training is primarily 
for:The organisms that cause vibriosis 

Vibriosis illness syndromes

 Illness Investigation
 Environmental Health assessment
 Seafood trace-back

Typical components of a vibriosis illness investigation:

Identifying vibriosis clusters and outbreaks

Public health staff
(epidemiology/environment
al health) who investigate 
vibriosis cases and/or 
conduct environmental 
health assessments in 
response to vibriosis cases 
or outbreaks.



 Identify the three Vibrio species most likely to cause 
human disease in the US 

 Describe three interview questions that can be used to 
elicit a detailed shellfish history

 Explain how shellfish traceback information is used to 
identify vibriosis outbreaks

Learning Objectives

By the end of this training you will be able to:
Look for this icon in your 
Zoom toolbar

If you have any questions 
about Zoom or the webinar 
content, please use the 
Q&A feature.



Organisms That 
Cause Vibriosis



Organisms that Cause Vibriosis

14 Vibrio species and 2 non-Vibrio organisms cause vibriosis

Does not include toxigenic Vibrio cholerae O1 or O139 which causes 
the disease  “cholera”

These organisms prefer warm salt or brackish water



Organism
Grimontia hollisae
Non-toxigenic Vibrio cholerae (non-O1, non-O139)
Photobacterium damselae subsp. damselae
Vibrio alginolyticus
Vibrio fluvialis
Vibrio furnissii
Vibrio harveyi
Vibrio metschnikovii
Vibrio mimicus
Vibrio parahaemolyticus 
Vibrio vulnificus
Others: V. campbellii, V. cincinnatiensis, V. metoecus, V. navarrensis, etc.
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Rank Organism
1 Vibrio parahaemolyticus
2 Vibrio alginolyticus
3 Vibrio vulnificus
4 Non-toxigenic Vibrio cholerae (non-O1, non-O139)
5 Vibrio fluvialis
6 Vibrio mimicus
7 Grimontia hollisae
8 Photobacterium damselae subsp. damselae

Approximately 
Tied

Vibrio furnissii

Vibrio metschnikovii
Vibrio harveyi

Rare V. campbellii, Vibrio cincinnatiensis, V. metoecus, V. navarrensis

Organisms that Cause Vibriosis



Rank 
(US) Organism Cases 

1 Vibrio parahaemolyticus** 605

2 Vibrio alginolyticus** 239

3 Vibrio vulnificus** 123

Cases by Vibrio spp. in US 2014*

* Centers for Disease Control and Prevention (CDC). Summary of Human Vibrio Cases Reported to CDC, 
2014. Atlanta, Georgia: US Department of Health and Human Services, CDC, 2016.

** Single species infection only



Hospitalization by Vibrio spp. in US 2014*

Organism Hospitalization 

Vibrio parahaemolyticus** 15% (86/575)

Vibrio alginolyticus** 14% (32/222)

Vibrio vulnificus** 79% (97/123)

* Centers for Disease Control and Prevention (CDC). Summary of Human Vibrio Cases Reported to CDC, 
2014. Atlanta, Georgia: US Department of Health and Human Services, CDC, 2016.

** Single species infection only



Mortality by Vibrio spp. in US 2014*

* Centers for Disease Control and Prevention (CDC). Summary of Human Vibrio Cases Reported to CDC, 
2014. Atlanta, Georgia: US Department of Health and Human Services, CDC, 2016.

** Single species infection only

Organism Deaths 

Vibrio parahaemolyticus** 1% (4/389)

Vibrio alginolyticus** 0

Vibrio vulnificus** 18% (21/117)



Vibriosis Illness



Vibriosis Illness: Three Syndromes

Gastroenteritis

Skin, wound or ear infections

Septicemia



Vibriosis: Gastroenteritis

Consuming raw  or undercooked seafood, foods cross-contaminated with raw or 
undercooked seafood or cooked shellfish stored in sea waterExposure

4 to 96 hours (typically within 24 hours)Incubation period

Watery diarrhea, often with abdominal cramping, nausea, vomiting, fever (can progress 
to septicemia)Symptoms

Days to weeksDuration

Not transmitted person-to-person,Transmission

V. Parahaemolyticus (non-toxigenic V. cholerae, V. fluvialis)Most likely cause



Vibriosis: Skin, wound or ear infections

Swimming, working, fishing, etc. in salt or brackish water, especially with
pre-existing woundsExposure

Usually within 7 days of exposureIncubation 
period

Pain, redness, swelling (can progress to necrotizing fasciitis and septicemia)Symptoms

Days to weeksDuration

Not transmitted person-to-personTransmission

V. alginolyticus, V. vulnificusMost likely cause



Vibriosis: Septicemia

 Consuming raw  or undercooked seafood, foods cross-contaminated with raw 
or undercooked seafood or cooked shellfish stored in sea water

 Swimming, working, fishing, other recreation in salt or brackish water, especially 
with pre-existing wounds

Exposure

12 to 72 hoursIncubation 
period

Fever, chills, dangerously low-blood pressure, blistering skin lesions (bullae)Symptoms

Days to weeksDuration

Not transmitted person-to-personTransmission

V. vulnificusMost likely 
cause



Domestically acquired vibriosis cases, by month of illness onset or specimen collection 
date and transmission route, 2014 (N=1,162*) — CDC COVIS Annual Summary 2014



Vibriosis Illness: Diagnosis

Culture (stool, wound or ear swab, blood):

 Stool culture requires special media (not always included in stool panel for 
diarrheal illness)

Culture-Independent Diagnostic Testing (CIDT):

 Included in some enteric pathogen PCR panels

 Currently only available for stool samples

 Disadvantage is that no isolate results from CIDT  testing



Risk Factors for Infection or Complications

Risk Factors for Infection or Complications

Liver disease (including alcoholic cirrhosis)

Cancer

Diabetes

Immunosuppressive therapy

Hematological disease 

Reduced stomach acid 

Kidney disease

Increased age

Immunosuppressive disease (HIV)



Vibriosis Case 
Investigations



Focus on Molluscan Bivalves



Harvester Shellfish Tag



Vibriosis Case Investigation

Case Investigation Steps:

Case 
Interview

1
Field 
investigation

2
Seafood 
Traceback

3
Identify 
clusters and 
outbreaks

4

Report

5



Vibriosis Case Investigation: Interview

 Interview all cases using a standardized questionnaire 
 Complete the CDC Cholera and other Vibrio Illness Surveillance Form (COVIS) (see Resources

section)

https://www.cdc.gov/vibrio/surveillance.html


 Look up the restaurant menu online

 What was the date and time of meal?

 Which meal (dinner, brunch, happy hour)?

 Which menu (dinner menu, special oyster menu, happy hour)?

 What is the name and description of the item?

 How many varieties and how much did they eat?

 Do they have receipts, photos, etc.?

Vibriosis Case Investigation: Interview

Shellfish interviewing tips for restaurant meal:



Vibriosis Case Investigation: Interview

Shellfish interviewing tips: Seafood stand or grocery store

 What is date and time of purchase?

 What is date and time of consumption?

 How was product handled between purchase and consumption?

 Do they have receipt? If not, did they use a “shopper card”?

 How was seafood purchased?

 In the shell
 Pre-shucked (do they have packaging including lid)



Which Seafood Should be Investigated?

see Vibrio Toolkit in Tools and Resources section for full version of form



Priority Seafood Type and Preparation Examples

1 Raw bivalve molluscan shellfish Raw oysters, mussels,  clams, scallops

2 Cooked bivalve molluscan shellfish Cooked oysters, mussels, clams, scallops

3 Other raw seafood Raw tuna, salmon, shrimp, crab, octopus

4 Cooked fish Cooked tuna, salmon, octopus

5 Cooked crustaceans Cooked shrimp, crab, lobster, crayfish/crawfish

How to Prioritize Seafood for Investigation



Environmental Assessment

Checklist

Confirm approved source
 Collect shellfish tags and invoices

Identify any risks associated with receiving, storage, preparation, 
cooking and temperature control practices

Evaluate consumer advisory

Implement control measures

Communicate findings/complete COVIS form

(see Resources section)
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Environmental Assessment
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cooking and temperature control practices
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Implement control measures

Communicate findings/complete COVIS form



She Sells Seashells: Sample Menu



Environmental Assessment

Checklist
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Complete COVIS Form: Vendor Info

see Vibrio Toolkit in Tools and Resources section for full version of form



Complete COVIS Form: Source

see Vibrio Toolkit in Tools and Resources section for full version of form



Vibriosis Case Investigation: Shellfish Traceback

Notify shellfish regulatory agency in the jurisdiction where the shellfish was 
harvested

Send information about the illness and exposure:

 Send entire CDC COVIS form with identifiers redacted

 Alternatively, send “page 5” of the COVIS form (redact case initials) and add:
 Testing status (culture positive or CIDT positive)
 Onset date

Include all tags collected (including tags for product harvested in other states)

Include invoices, if available



Vibriosis Cluster and 
Outbreak Detection



Cluster and Outbreak Detection

: Individual cases rather than clusters of illness spur product 
traceback

Positive

: Difficult to attribute illness to just one product because cases 
consume multiple products or don’t recall what they ate

Negative

Best case scenario for identifying clusters is a single source exposure
 Same shellfish, same growing area, same harvest date

Whole genome sequencing (WGS) useful in certain situations but there are 
challenges:
 Shellfish are moved around before and during season
 Certain strains may predominate in one region 
 Oysters from multiple areas sometimes share wet storage



Illness Logs



Illness Logs



Illness Logs



Illness Logs



WGS for Cluster Detection

In July 2018, CDC identified 116 Vibrio parahaemolyticus isolates that were 
highly related via cgMLST*

60 cases had documented raw oyster exposure

 32 had reliable traceback data

 9/32 consumed oysters from a particular Washington State growing area which was 
closed for shellfish harvesting

 19/32 consumed oysters from a variety of growing areas
 4/32 consumed only oysters harvested on the east coast (US and Canada)

*cgMLST: Core genome multilocus sequence typing



Vibriosis: Reporting

COVIS form should be submitted to CDC for all cases

For outbreaks, the following two forms should be completed:

 National Outbreak Reporting System (NORS) form

 National Environmental Assessment Reporting (NEARS) form



Tools & Resources



Tools and Resources

 Vibrio Toolkit (https://foodsafety.uw.edu/resources/vibrio-toolkit)

 Centers for Disease Control and Prevention (CDC) (www.cdc.gov/vibrio/surveillance)

 Washington State Department of Health 
(www.doh.wa.gov/ForPublicHealthandHealthcareProviders/NotifiableConditions/Vibriosis)

 WA Integrated Food Safety Center of Excellence (https://foodsafety.uw.edu)

https://foodsafety.uw.edu/resources/vibrio-toolkit
https://www.cdc.gov/vibrio/surveillance.html
https://www.doh.wa.gov/ForPublicHealthandHealthcareProviders/NotifiableConditions/Vibriosis
https://foodsafety.uw.edu/


Q&A
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