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Vessel Sanitation Program 
April 2008

• Atlanta Office
– CAPT Jaret Ames
– CAPT Brian Cagle
– CAPT George 

Vaughan
– LCDR Aimee Treffiletti
– Lisa Beaumier 
– Stephanie Lawrence
– Elaine Cramer, MD

•Florida Office
- CDR Laura Rabb
–CDR Julia Chervoni
–CDR Don Ackerman
–LT Hien Nguyen
–LT Timothy Albright
–Susan Perez
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Vessel Sanitation Program FY 2007

Inspections
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Vessel Sanitation Program FY 
2007

Vessels Inspected
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Vessel Sanitation Program 2007
Total Routine Inspections
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Vessel Sanitation Program FY 07
Perfect Score

• Adventure of the Seas
• Caribbean Princess (2)
• Carnival Freedom
• Carnival Pride
• Coral Princess
• Crystal Serenity
• Disney Wonder
• Golden Princess 
• Island Princess
• Liberty of the Seas

• Millennium 
• Noordam
• Norwegian Dawn
• Norwegian Pearl
• Pacific Princess
• Regatta
• Sapphire Princess
• Seven Seas Mariner (2)
• Star Princess
• Summit
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Vessel Sanitation Program

• Inspections
– Green Sheet 

– Internet
• VSP Operations Manual 2005
• VSP Construction Guidelines 2005
• Inspection Scores & Reports
• Corrective Action Statements

– http://www.cdc.gov/nceh/vsp
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Fee Schedule
Vessel Size FY 08 Fees

Extra Small    
< 3,001

$ 1,300

$ 2,600

$ 5,200

$ 7,800

Extra Large    
60,001 – 120,000

$ 10,400

$ 15,600

Small          
3,001 – 15,000

Medium    
15,001 – 30,000

Large       
30,001 – 60,000

Mega
120,001+
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GI Illness Surveillance & 
Reporting

Lisa Beaumier
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Gastrointestinal Illness 
Surveillance and Reporting 

System

• Confirmation numbers
• One CDC Reporting System
• Security updates
• Additional resources
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Missing a Confirmation 
Receipt?
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One CDC Reporting 
System
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Security Update
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Additional Resources
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Training 2007 Update

CDR Julia Chervoni
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Training Dates
• Miami

– February 20-22, 2008

–April 16-18, 2008
–May 21-23, 2008
–September 24-26, 2008

• Seattle
–August 13-15, 2008
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Date Participants F and B Technical

April 2007 101 84 17

June 2007 91 (-3) 63 25

August 2007 132 (-1) 95 36

September 2007 93 69 24

November 2007 86 55 31

February 2007 135 (-1) 100 34
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Sessions for both Groups
• VSP Overview
• Surveillance and Employee and 

Passenger Health
• Outbreak Investigations
• Equipment and Facilities
• Environmental Health
• Housekeeping and Infection Control
• Integrated Pest Management
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Food and Beverage Topics

• Food Safety Hazards
• Food Protection
• Foodborne Illness and Hazard Analysis
• HACCP
• Potable Water (non-technical version)
• Swimming Pools and Whirlpool Spas 

(non-technical version)
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Technical Sessions
• Waterborne Illness
• Basic Water Chemistry 

– starting in May

• Potable Water
• Swimming Pools and Whirlpool Spas
• Pool and Whirlpool Site Visit
• Cross-connection Control
• Food Protection (technical version)
• HACCP (technical version)
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Training Sessions on Web 
Page

• Taping completed
• CDC clearance process 
• Finalizing training aides and 

exercises
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Gastroenteritis Incidence and 
Outbreaks

CAPT George H. Vaughan, Jr.
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Gastroenteritis Incidence, 
Environmental Health 

Inspections and Outbreaks

CAPT George H. Vaughan, Jr., 
USPHS

Annual Public Meeting
15 Apr 2008
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Epidemiology of 
Sanitation Inspections
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Sanitation Inspection Scores by Year 
2000-2007,Vessel Sanitation Program, 

CDC
Year

No. 
Inspections

Median 
Score* Range

2000 229 93 33-100

2001 234 94 59-100

2002 232 95 54-100

2003 277 95 72-100

2004 281 95 76-100

2005 263 96 72-100
2006 274 96 62-100
2007 243 97 56-100
Total 2033 95 33-100

*Kruskal-Wallis p<0.001



Median Inspection Scores, by 
Year, VSP 1990-2007
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Sanitation Inspection Scores by Inspection Region
2000-2006,  Vessel Sanitation Program, CDC

Reporting No. Median* 
Region Inspections Score

North West 265 95

Hawaii and 
Guam

64 95

South 116 94

North East 236 94

California 130 95

South East 631 95

Caribbean 346 95

Total 1788 95



Inspection Violations by Category,
2001-2005, VSP, CDC, n=1286

Violation Category
No. Inspections 
with
Points Deducted

Percentage of 
total 
Inspections 
(%)

Hygiene Practice, Clothing, 
Communicable Dis.

10 0.8

Reporting, Medical Log 33 3

Swimming Pools 93 7

H2O Bunker and Distribution Sys. 98 8

Chart recorder, Sys. protection, 
Connections

243 19

Food Handling, Temperatures 
Containers

262 20

Washing Facilities and Equipment 746 58

Contact Surfaces 779 61

Facility Maintenance 872 68



Sanitation Inspection Violations, by 
Category

VSP 1996-2006
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Median Inspection Scores by 
Weight (GRT)*,

2000-2006, n= 1784
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Median Inspection Scores by Age 
(years)*,

2000-2006, n= 1786
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Factors that Contribute to 
Improve Sanitation Scores

• Improved construction of cruise 
ships
–Plan reviews
–Construction inspections

• Improved training programs
–Cruise industry training
–VSP training classes

• Improved operational programs on 
ships





Epidemiology of 
Gastroenteritis among 
Ships Reporting to VSP



Frequency Distribution of Reports to VSP by 
Cruise Line, VSP, Jan 2006- Sept 2007, 

n=7,031
Cruise Line

Reports to VSP
No.   (%)

Cumulative 
Frequency (%)

Carnival 2262 (32.3) 32.3
Royal Caribbean 1729 (24.7) 57
Princess 632 (9.0) 66
NCL 605 (8.7) 74.7
Holland America 560 (8.0) 82.7
Celebrity 358 (5.1) 87.8
Disney 237 (3.4) 91.2
Sea Dream 46 (0.7) 91.9
Cunard Line 46 (0.7) 92.6
Cruise West 44 (0.6) 93.2
Mediterranean 
Shipping (MSC) 44 (0.6) 93.8

Silver Sea 37 (0.5) 94.3
Wind Star Sail 30 (0.4) 94.7



Incidence of Gastroenteritis on 
US Cruise Ships, 1990-2007, 
per 100,000 passenger-days
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Acute Gastroenteritis Outbreaks
2001-2007*, Vessel Sanitation 

Program, CDC
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Outbreak Procedures:  
Epidemiology

• At 2 percent, the following 
documents will be requested as 
standard procedure:
– GISS log (ensure complete)
– Itinerary
– Standard questionnaires

• If outbreak level reached:
– Final GISS log 
– Notification letters
– Turnaround procedures



Outbreak Procedures: Environmental 
Health

• Overall, good management of 
environmental health systems

• Ensure high level of environmental 
health programs during outbreak 
procedures

• Educate crew members on educating of 
passengers during outbreak procedures 
(minimize communication problems)

• Consider educating passengers on 
outbreak activities (minimize 
communication problems)



Outbreak Procedures:  Laboratory

• Most shipments received properly
• Some common shipping issues:

– Improper labeling of shipping container
• UN 3373 label is required
• Biological substances, Category B

– Specimen leakage from primary receptacle
– Specimens shipped warm

• Viral specimens:  4 C
• Bacterial specimens:  Frozen (before 

antibiotics)
– Epi Form not included in shipment 

• Port agents sending shipments to the wrong 
lab. (tracking numbers are important)



Case study



Itinerary
• Embarkation:  08 Oct 07 (Miami, 

FL)
• Disembarkation:  13 Oct 07 

(Miami, FL)
• Total passengers:  2181
• Total crew:  920
• Itinerary:  Caribbean
• Port of call:  Half Moon Cay, 

Bahamas (11 Oct 07)



Notification
• Initial:  12 Oct 07 @ 1300 (phone call)

– Crew cases:  22/920 (2.39%)
– Pax cases:  2/2181 (0.09%)
– Crew cases associated with fish 

consumption
• 24-hr report:  12 Oct 07 @ 0745

– Crew cases:  7/920 (0.76%)
– Pax cases:  1/2181 (0.05%)

• Special report:  12 Oct 07 @ 1708
– Crew cases:  22/920 (2.39%)
– Pax cases:  2/2181 (0.09%)

• 4-hr report:  13 Oct 07 @ 0230 (no new 
cases)



Cruise ship A Itinerary

Day Date Location
Mon 08 Oct Miami, FL (Embarkation)
Tue 09 Oct At sea
Wed 10 Oct Grand Turk
Thu 11 Oct Half Moon Cay [Freeport], 

Bahamas
Fri 12 Oct Nassau, Bahamas
Sat 13 Oct Miami, FL (Disembarkation)



Scenario

• Suspect fish:  ~50 lb Amberjack
–Caught by crew members off aft 

mooring deck
–Prepared in the crew galley 

• Fish fillets
• Fish sauce (over pasta)

–Served to “invited guests” [Senior 
staff primarily]



Methods



Outbreak Investigation

• Phase 1:  Consultation and assessment (Oct 
07)
– Review of GISS logs for pax and crew
– E-mail communications

• Corporate officials
• Cruise ship A medical personnel

– Collected clinical (stool) specimens
– Collected suspect fish specimen

• Phase 2:  On-site investigation (20 Mar 08)
– Personal interviews of case-patients (7/22)
– Detailed review of medical records  of all 

case-patients
– Interviews with key management personnel



Clinical and food specimens

• 10 BBL culture swabs collected on 
12 Oct from ill crew members
– Sent to CDC Bacterial Lab
– Analysis for common enteric pathogens
– Specimens not analyzed

• 468 grams amberjack fish 
specimens
– Sent to FDA Gulf Coast Seafood Lab
– Specimens analyzed for ciguatera fish 

toxins



Results



Descriptive Epidemiology
• Gender:  18/22 (81%) male
• Age range:  23-60 (mean: 42)
• Crew ill included:

– Stewards
– Waitresses
– Hotel directors
– Engineers and electricians
– Upholsterer

• First case:  11 Oct 07 (late evening)
• Initial symptoms:  GI (no neurologic

symptoms)



Epidemic Curve, Cruise Ship 
A

53



Symptom Profile (crew cases 
only, n=16)

Symptom Number Percent
Diarrhea 16 100
Intense itching 10 62.5
Fatigue/Prostrati 10 62.5
on
Vomiting 8 50
Hot/cold reversal 8 50
Bradycardia 6 37.5
Joint/muscle pain 5 31.3
Dysuria 2 12.5



Cytotoxicity test results:  2.39 ng C-CTx-1 eq/g fish flesh  
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Discussion



Outbreak Summary

• Point-source outbreak: Ciguatera fish 
poisoning

• Symptoms of exposed persons 
consistent with ciguatera fish poisoning 
–gastrointestinal
–neurological
– cardiovascular

• Population at risk was crew members 
(and one passenger) who consumed 
fish in crew mess facilities

57



Food Chain Transfer of 
Ciguatoxins from G. toxicus

to Man

58

Gambierdiscus toxicus
(environmental/genetic)

Herbivores
(fish/invertebrates)

Carnivores
(fish)

Human illness
(>1.0 ppb CTX in fish)

Benthic 
blooms

Oxidations
Biotransformations

Oxidations
Biotransformations



Discussion



Ciguatera Fish Poisoning 
Facts

• Most common marine food poisoning
• Regions affected:  Pacific/Indian Ocean and tropical 

Caribbean (50,000 cases worldwide)
• Cases can be imported
• Underreported and often misdiagnosed
• Up to 400 species of fish can be ciguateric
• Not destroyed by heat

60



Limitations

• Several case-patients not 
interviewed due to scheduled 
disembarkations before drydock

• No case-control or cohort study 
• Possible recall bias during 

interviews
• Medical histories did not list all 

symptoms



Recommendations

• Enforce corporate policy on preparation 
of fish caught off the vessel in food 
service facilities

• Educate staff on ciguatera and other 
marine toxins as part of the shipboard 
training program

• Use supplemental forms or medical 
records to capture unique case 
presentations

• Send suspect food to a laboratory 
capable of identifying marine biotoxins



Outbreak Considerations

• Not all outbreaks are norovirus
• Outbreaks can occur in crew 

members
• Outbreaks can occur at less than 

3%
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Questions
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VSP Operations Manual 2005 
Revisions

CAPT Jaret Ames
CAPT Brian Cagle
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Upcoming Changes

• First meeting in Ft Lauderdale for 
proposed changes, Oct 2008

• Word Doc to CLIA
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Upcoming Changes

• Examples
–Updated Regulatory Standards

• i.e., FDA

–Swimming Pools and Whirlpool Spas
• i.e., play areas
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VSP Construction Guidelines 
2005 Revisions

CDR Don Ackerman
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Upcoming Changes

• Revisions to the Construction 
Manual
–First Meeting Turku, Finland – first 

week in September

• Plan Reviews/Yard Inspections
• Format for Submitting Changes
• Survey for Ship Profile 

Development
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CDC Quarantine Maritime

Dr. Kiren Mitruka
Rebecca Myers

CDC’s Division of Global Migration 
and Quarantine
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Norovirus: What’s new in 
2008?

Dr. Jan Vinje
CDC’s Gastroenteritis & Respiratory 

Viruses Laboratory
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Computer Based Public 
Health Training Initiative

Jack Frazier
Carnival Cruise Line
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Questions
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Closing Remarks

CAPT Jaret Ames
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