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Good morning. Today I’ll be presenting a snapshop of a Salmonella Heidelberg outbreak that occurred at a recreational camp in Colorado this summer.  
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Special thanks to the many persons who assisted in this outbreak investigation, especially the coauthors listed here.



Background
June 9, 2015: TN reports 2 confirmed Salmonella Heidelberg cases 

who attended Camp A in Colorado prior to onset (May 24-30)

300+ TN residents chartered buses to travel to/from CO

May 24-30 session (1st summer session): campers from CO, GA, OK

June 10, 2015:  LPHA visits Camp A and discovers recent 
gastrointestinal illness among at least 3 staff

June 11, 2015: 2 additional cases reported (1 TN, 1 GA) – all cases 
with PFGE pattern JF6X01.0051
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On June 9, TN contacted CO to report 2 Salmonella Heidelberg cases who attended Camp A in Colorado during their exposure period. These cases were part of a group of over 300 who traveled by bus to and from Colorado. These campers were part of the first group to attend Camp A for the summer season. Camp A is a large residential camp that caters to high school-aged persons. The camp has weekly sessions and can accommodate up to 500 campers per week in dormitory-style living quarters. In addition, over 150 staff and volunteers reside at the camp. All food is prepared onsite.On June 10, local public health visited the camp and found at least 3 staff who reported recent gastrointestinal illness. 2 of these persons worked as food handlers.On June 11, 2 additional Salmonella cases were reported in TN and GA campers. All cases had PFGE pattern 51, which is a common PFGE pattern that has been associated with poultry and egg outbreaks in the past. 



Public Health Investigation
Epidemiology:
- Case finding
- 2 case-control studies (TN campers; Camp A staff)
- Case Definition:  Camp A staff or campers --

• Confirmed: Lab evidence of S. Heidelberg infection
• Probable:  Diarrhea onset while at Camp A or within 1 week

of arrival/departure
Environmental health:
- Multiple facility-wide environmental assessments
- Water system assessment
Laboratory:
- Human specimen confirmation/typing
- Staff stool testing
- Environmental sample testing
- Water testing
- Food sample testing
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The epi components of this investigation consisted of multiple case finding methods and 2 case-control studies. The camp was required to report ill campers and staff to public health, and submit stool samples for all ill campers or staff. All food handlers, regardless of whether they were ill or well, were required to have 2 consecutive negative stool cultures prior to being allowed to work in the kitchen. The camp brought in a new cohort of food handlers until existing food handlers could be tested and cleared. The case definition used for this outbreak is displayed on the slide. For the case-control studies, TN conducted an online survey among 76 TN campers to assess illness and exposures. CO conducted in-person interviews among 106 camp staff.Environmental health conducted multiple facility-wide environmental assessments, which included collecting environmental and water samples.The state public health laboratory had a huge role in this investigation, including a variety of testing as listed on the slide.



Results
Case finding:

No confirmed cases were found in campers in subsequent 
sessions (some reports of GI illness though)

Case-control studies:
No statistically significant exposures identified
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Here are the results of the investigation. We found no confirmed cases  in campers in subsequent camp sessions, although there were several reports of gastrointestinal illness in campers who were not tested.No statistically significant exposures were identified in either case-control study.



Illness Onset among Campers and Staff associated with a Salmonella 
Heidelberg Outbreak, Colorado, May-June 2015 (n=38)
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This slide displays the epidemiological curve for this outbreak. Staff illness onset dates are indicated by the blue bars. Camper illness onset dates are indicated by purple, red and green bars, indicating camper state of residence. Confirmed cases are indicated with a letter C, and asymptomatic cases  with a positive stool culture are indicated by a letter A. Cases with no letter are probable cases.The first identified case, a probable case, occurred in a staff member who arrived at camp on May 22 after driving from TN to CO. During his trip, he sought care at an urgent care facility due to severe diarrhea and gastrointestinal symptoms.  Once this case arrived at camp, he began working as a food handler.  Cases that worked as food handlers are denoted by yellow stars.  Through public health testing, 6 food handlers were confirmed to have Salmonella Heidelberg infection. An additional 6 foodhandlers were symptomatic and met the probable case definition, but had negative stool culture results. All of these food handlers reported working while symptomatic.Cases among staff members continued to occur 3 weeks after session one concluded, indicating ongoing transmission.



Results
Environmental assessments: Multiple food handling violations 

Water system assessment: No violations, all test results normal, 
no violations at pool but closed until outbreak over
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During the environmental assessments, multiple food handling violations were noted. Environmental health specialists conducted a half-day onsite food safety training for all food handling staff.  The camp was served by a private well, which was in good working condition. All water sample test results were normal. The swimming pool was closed until the public health investigation was over. 



Results
Laboratory testing: 
- 122 staff stool specimens tested at CDPHE Lab                       

(9 confirmed S. Heidelberg with matching PFGE)
- 60+ environmental samples – all negative
- Raw chicken sample from Camp A positive for S. Heidelberg 

with PFGE matching outbreak pattern
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122 stool specimens from staff were tested at the lab, 9 of which were confirmed with Salmonella Heidelberg with PFGE patterns that matched the camper pattern. Over 60 environmental specimens were collected from around the camp, all of which were negative.The camp purchased literally tons of frozen chicken in the fall of 2014 and spring of 2015.  Chicken was served at several meals during the camp session, as well as at a staff-only meal the day before campers arrived. A random sample of chicken was collected at the camp and tested at the state lab, and was positive for Salmonella Heidelberg with a PFGE pattern indistinquishable to the cases patterns. 



Whole Genome Sequencing
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CDC and TN labs conducted whole genome sequencing on human isolates as well as the chicken isolate.  Isolates from campers and staff were identical. The chicken sample had a 13 single nucleotide polymorphism difference when compared to the case isolates.  We are not sure if this difference too large to implicate the chicken as the source of the outbreak. 



Conclusions
Original source of outbreak undetermined (Food served at camp? 

Food from a different source? Ill food handler or staff? Ill 
camper?)

Outbreak likely propagated by ill food handlers and person-to-
person spread, perhaps environmental contamination 

Testing of food handlers associated with settings having a 
Salmonella outbreak often results in additional cases

Multistate collaborations are essential

Whole genome sequencing to compare various outbreak isolates is 
valuable but we are still learning how to interpret results
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In conclusion, we were unable to definitively determine the original source of the outbreak. Our hypotheses include contaminated food that was served at camp, an ill food handler that prepared food for others, person-to-person transmission or environmental contamination. This outbreak was likely propagated by ill food handlers and person-to-person spread, and perhaps environmental contamination.Testing of food handlers associated with settings having a Salmonella outbreak often results in identification of additional cases.In this outbreak, collaborations with other states were essential in collecting epidemiological data.Whole genome sequencing to compare various outbreak isolates is valuable but we are still learning how to interpret the results. 



Thank you!
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I’m happy to answer any questions you have about this outbreak. Thank you. 
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