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The Epidemiology Program 

• Prevent illness, disability, and death due to 
infectious disease in Connecticut 

• Functions: 

• Outbreak investigations 

• Disease surveillance  

• Epidemiological studies 

• Training 

• Education 

 



Field Epidemiologist Team 

• Assist LHDs in the investigation of acute 

disease outbreaks; 

• Assist LHDs in the investigation of 

illnesses that may be related to 

bioterrrorism; 

• Maintain statewide surveillance systems 

for reportable infectious diseases; 

• Participate in public health preparedness 

drills and exercises to provide 

epidemiologic  expertise. 

• “Other duties as assigned” 

 



PUBLIC HEALTH SURVEILLANCE 



 



Definition  

•Public health surveillance is the 

ongoing, systematic collection, 

analysis, and interpretation of health 

data, essential to the planning, 

implementation and evaluation of 

public health practice. 
 

-CEA Winslow 



Reportable Disease Surveillance 
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Surveillance in Connecticut 



GENERAL ENTERIC DISEASES INTERVIEW FORM 



Detecting Clusters 

Molecular Subtyping 

• Isolates submitted to State Laboratory 

• Confirmation, subtyping 

• Pulse-field gel electrophoresis (PFGE) 

• Isolates that undergo PFGE 

• E. coli O157 and other STEC 

• L. monocytogenes 

• Salmonella spp. 

• S. sonnei 

• V. parahaemolyticus 

• V. cholerae 



PulseNet 



Enteric Disease Surveillance and Follow-up Flow Chart, Connecticut, April 2013 
Enteric disease report initiated 

Clinical Laboratory 
Physician Report 

Report received at DPH Report received at LHD 

LHD interviews cases of: 
Campylobacteriosis 
Cryptosporidiosis 

Salmonellosis* 
Shigellosis 
Vibriosis 

Yersiniosis 

* Note:  FoodCORE will complete salmonellosis interviews if: 
1) The LHD requests assistance (for all salmonellosis in their jurisdiction or on a case-by-case basis) 
2) The LHD does not complete a salmonellosis interview within 10 days 

Case report initiated in Maven database 

FoodNet/FoodCore interviews cases of: 
Cyclosporiasis 
E. Coli O157 

E. Coli non-O157 STEC 
Listeriosis 

Salmonellosis* 

Data transmitted to CDC 
(FoodNet, NEDSS) 

Case data updated in Maven 

Local control measures 
implemented  

(as needed) 

DPH State Laboratory 

Electronic notification in Maven 

Cluster detection and follow-up 

DPH Laboratory  conducts molecular subtyping  
(for specific pathogens)  



OUTBREAKS IN CONNECTICUT 

http://www.ct.gov/dph


 

Food-Related Illness and Death 

in the US 

 
• > 200 diseases transmitted through food 

• Causes: bacteria, viruses, parasites, toxins, metals 

• Symptoms:  mild gastrointestinal illness to life 

threatening neurologic, hepatic and renal 

syndromes 



Public Health Burden of 

Foodborne Disease* 

• Data from multiple surveillance systems analyzed 

• Foodborne disease annually account for 

• 48 million illnesses in US 

• 1 in 6 Americans get a foodborne illness each 

year 

• 128,000 hospitalized  

• 3,000 deaths 

* Source: http://www.cdc.gov/foodborneburden/index.html 



What is a foodborne outbreak? 

• Occurrence of two or more cases of a 

similar illness resulting from the ingestion of 

a common food 
 



• Point source outbreak  

• common exposure at a defined time and place  

• easily recognized 

• most common type of outbreak reported 

• usually detected by event participants  

• Dispersed outbreaks 

• cases have no immediately obvious association 

• more difficult to detect and investigate 

• may be related to common exposure or point 
source (ex. widely distributed contaminated food 
item) 

Types of Foodborne Outbreaks  

 



Individuals Involved in Investigating a 

Foodborne Outbreak 

Epidemiology Laboratory 

OUTBREAK 

-Create questionnaire, database, conduct data analysis 

-Interview ill/well attendees 

-Identify risk factors (special studies) 

Environmental 



Epidemiology Laboratory 

OUTBREAK 

–Implement control measures 

–Identify contributing factors 

–Regulatory authority 

Environmental 

Individuals Involved in Investigating a 

Foodborne Outbreak 



Individuals Involved in Investigating a 

Foodborne Outbreak 

Epidemiology Laboratory 

OUTBREAK 

–Confirm etiologic agent 

–Test food samples  

Environmental 





Number of Reported Foodborne Outbreaks 
Connecticut, 2004-2012 

N = 156 

10 
13 14 14 

11 

16 

22 

17 

13 

3 

3 
4 4 

3 

3 

2 

0 

4 

0

5

10

15

20

25

2004 2005 2006 2007 2008 2009 2010 2011 2012

CT only Multi-state investigations

N
u

m
b

er
 o

f 
O

u
t 

b
re

ak
s 

Year 



Causative Agents of Reported Foodborne Disease 
Outbreaks in Connecticut, 2004-2012 
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Foodborne Disease Outbreaks by Etiology 
Connecticut, 2004-2012 

Viral: n=80  

- Laboratory-confirmed (70) 
- Suspected (10)  

Salmonella (37) 

Cyclospora (2) 

Bacillus cereus (3) 

Shigella (1) 

N = 156 

E. coli O157 (11) 

Unknown etiology (12) 

Bacterial: n=57 

Toxin-mediated: n=5 

Parasitic: n=2 

Undetermined: n=12 

Norovirus (80) 

- Laboratory-confirmed (2) 
- Suspected (2)  

 Ciguatoxin (1) 
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1% 

8% 

Clostridium perfringens (4) 

 Scombroid (1) 

Staphylococcus aureus (2) 
Campylobacter (1) 

Vibrio parahaemolyticus (1) 



Foodborne Disease Outbreaks by Source 
Connecticut, 2004-2012 

59% 

21% 

21% 

N = 156 

Widely distributed 
contaminated food items 
(n=32) 

Food service establishment 
contamination/mishandling 
(n=92) 

Other or unknown 
(n=32) 



Foodborne Disease Outbreaks by Setting 
Connecticut, 2004-2012 
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Foodborne Disease Outbreaks by Reporting Source 
Connecticut, 2004-2012 

Source of Report* 

N = 156 
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* Reporting source missing for one outbreak 



Multi-State Foodborne Disease Outbreaks  
Detected by PFGE Involving Connecticut 

Year Salmonella E. coli O157:H7 

2004 Roma tomatoes N/A 

2005 Unpasteurized orange juice Lettuce, grapes 

2006 
Tomatoes (n=2) 

Peanut butter 
Spinach 

2007 
Puffed vegetable snack food 

Frozen pot pies 
Ground beef (n=2) 

2008 

Ground turkey 

Jalapeno peppers/tomatoes 

Peanut butter 

N/A 

2009 Salami 
Raw cookie dough 

Ground beef 



THE OUTBREAK 



Background 

Salmonellosis 

• Estimated 1.4 million cases per year 

• 40,000 cases reported in the US each year 

• More than 2500 serotypes known to cause 
human disease 

• Traditionally associated with animal-based 
food products 

• Other food and water sources may also 
become contaminated 

 

 

 

 



Background 

Salmonellosis 

• Symptoms 
• Diarrhea 

• Abdominal pain 

• Headache 

• Fever 

• Incubation 
• 12 to 72 hours  

• Duration  
• 5-7 days 

• Shed in stool throughout infection 



The Alert 

(03/01/2012-03/08/2012) 

• March 1 

• NY State identifies potential Salmonella 
cluster 

• 4 cases of Salmonella Bareilly 

• Salmonella Bareilly is a rare serotype 

•   Accounts for <0.5% of infections 

• March 8 
• Connecticut is contacted by CDC 

• 4 CT residents identified that match a 
national cluster pattern of Salmonella Bareilly 

• 26 cases in 12 states 

S. Barielly PFGE results 

from 2  CT cases 



Initial Hypothesis 

(03/09/2012-03/16/2012) 

Exposure Exposed Expected* 

Any Seafood 80% (16/20) 

Any Fish 58% (11/19) 23% (Fresh fish) 

Sushi 53% (10/19) 5% (Sushi, sashimi, 

ceviche) 

Exposure Exposed 

Tuna Sushi 100% (8/8) 

*Expected consumption in general population is based on results of the FoodNet Population Study 

• Among individuals with a completed hypothesis generating 

questionnaire: 

• Among individuals reporting sushi consumption: 

• Restaurant clusters identified in 2 Japanese restaurants (TX, WI) 

• 2 cases reported buying sushi at the same grocery store (WI)  



Outbreak-Specific Questionnaire 

(Launched 03/16/2012) 

• Case-patients 
interviewed with 
standardized 
questionnaires 

• Able to compare 
responses across states 

• Questions included: 
• Symptoms 

• Restaurants  

• Grocery Stores 

• Foods Consumed 

• Extensive section on 
sushi  



Geographic Distribution of S. barielly and S. 

nchanga cases 

 



National Epidemic Curve 



Outbreak Questionnaire Results 

• Connecticut 

• Interviewed 10/11(91%) of cases 

• 2 restaurant clusters identified 

• 80% of interviewed cases reported eating sushi 

• 100% of sushi eaters reported eating “spicy 
tuna” 

 

• National 

• 90% of cases reported eating sushi 

• 81% of sushi eaters reported eating “spicy tuna” 
 

 



Restaurant Comparison Study 

(Launched 03/29/2012) 
• Purpose:  To determine if cases associated with the 

outbreak are more likely to eat tuna than other sushi 

eaters 

 

• Conducted study in restaurants with 2 or more laboratory-

confirmed cases 

• Requested order information for date/time that case 

consumed meal 

• Assess food items served to other restaurant groups  

• Confirm that menu items ordered by case match reported food 

history 

 



Restaurant Comparison Results 

(03/29/2012-04/09/2012) 
• 1 restaurant cluster identified in CT* 

• 4 case-patients reported sushi consumption at restaurant 

• Restaurant had electronic records 

• Manager reported using fresh tuna loin in all tuna sushi, including 

spicy tuna 

• Invoices collected 

• 5 restaurant clusters identified nationally at time of study 

 

 

 

 

 

 

 

 

 

 

 

 

Case-Patients Comparison Group 

Any Sushi Tuna 91% 63% 

(range 43%-84%) 

“Spicy Tuna” 84% 40% 

(range 29%-53%) 

*2 clusters identified in CT, but only 1 known at time of restaurant comparison study 



“Spicy Tuna’ 

http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=HKGYEYkG77fjAM&tbnid=J-gvv381DpB48M:&ved=0CAgQjRwwAA&url=http://www.jcrowsmarketplace.com/cayennepeppergroundcapsicumannum90mshu.aspx&ei=34Q8UsK2L7fF4AP654HYDw&psig=AFQjCNEU8DHj05B5uFIqHjRs3C0hc7C6EA&ust=1379784287834163


http://www.cdc.gov/outbreaknet/investigations/figure_traceback.html 



Traceback Activities 

(03/15/2012-04/13/2012) 

• Invoices were collected on all 

ingredients used in preparation 

of spicy tuna sushi from 

restaurants 

• FDA compared invoices from 

across states and determined 

that a common frozen tuna 

product was used 

• CT restaurant owner admitted 

to using frozen tuna product 

 

 



Recall of scape tuna 



What exactly is tuna scrape? 



Recalled Tuna Products 



Traceforward Activities 

• FDA provided CT with a 

partial list  of restaurants 

that received recalled 

product 

• 2 restaurants identified in 

Fairfield County 

• 1 restaurant was associated 

with illnesses 

• LHDs went to restaurants 

• Ensure recalled product was not 

being served 

• Collect product for product 

testing 



Laboratory Investigation 

• National 
• 6 states isolated Salmonella from tuna 

samples 

• 53(96%) of 55 of samples tested were 
positive 

• PFGE was done on 41 samples 

• 36 positive for Samonella  Barielly 

• 12 positive for Samonella Nchanga 

• 7 positive for both serotypes 

• Connecticut 
• Able to isolate both Salmonella Barielly and 

Salmonella  Nchanga from intact package of 
tuna collected by LHD 

 



FDA Environmental Investigation 

• On April 24, 2012, FDA issues report of findings from 
outbreak inspection of a Moon Fishery (India) Pvt. Ltd 
facility 
• Contamination of ice/water that comes into contact with raw 

product 

• Bird feces 

• Insects and filth from outdoors 

• Rust 

• Poor cleaning/sanitation practices 

• Broken surfaces/tiles 

• Remaining product residue after cleaning 

• Peeling paint 

• No hand drying devices available at handwashing stations 

• Facility did not maintain proper food safety documentation 

 
 

 

http://www.fda.gov/downloads/AboutFDA/CentersOffices/OfficeofFoods/CFSAN/CFSANFO

IAElectronicReadingRoom/UCM303440.pdf 

http://www.fda.gov/downloads/AboutFDA/CentersOffices/OfficeofFoods/CFSAN/CFSANFOIAElectronicReadingRoom/UCM303440.pdf
http://www.fda.gov/downloads/AboutFDA/CentersOffices/OfficeofFoods/CFSAN/CFSANFOIAElectronicReadingRoom/UCM303440.pdf


 



Should you eat sushi? 

• Infants, older adults, pregnant women, and 

persons with impaired immune systems are more 

likely than others to develop severe illness and 

should not eat raw or partially cooked fish or 

shellfish.  

http://www.fda.gov/food/recallsoutbreaksemergencies/outbreaks/ucm298741.htm#advice 



Conclusions 

• PFGE is an important tool for the detection of outbreaks 

due to widely distributed food items 

• Multistate outbreak investigations require increased 

collaboration between local, state, and federal partners 

• Multistate outbreaks can be resource intensive  

• Active case finding 

• Epidemiological and environmental studies 

• Laboratory testing of clinical, environmental, and food specimens 

• Implementing control measures 

• Usually have less cases than point-source outbreaks  

• Findings of investigation can have widespread impact  
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Questions??? 



 

CT Epi Curve 


