


 Bacterial infection
 Diarrhea, fever, and 

abdominal cramps
 Incubation: 12 hrs-7 days
 Illness duration: 4-7 days



Presenter
Presentation Notes
Given that the bacteria can live in the intestinal tracts of humans and other animals, including birds, we have many ways to contract Salmonella.  Some of the identified sources are shown here.  
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Presenter
Presentation Notes
Increase of Salmonella cases reported in CEDRS in September 2014; above 5-year median of 45 (10-year median of 57 cases)



 September 2-17, 2014:
› 8 of 35 (23%) cases reported in CEDRS with 

Salmonella Typhimurium JPXX01.0286 

 Pattern is uncommon in PulseNet 
› ~1 upload per week

Presenter
Presentation Notes
During September 9-17, 2014, 8 of 35 (23%) Colorado Salmonella cases had the Typhimurium PFGE pattern JPXX01.0286. 



 Outbreaks of pattern 286 associated with 
live poultry

› 359 cases nationwide in 2013 

 54 cases in Colorado

› 8 cases in Pueblo County in spring 2014

 Only 2 of 8 (25%) initial September 2014 
cases were reporting live poultry 
exposure

Presenter
Presentation Notes
This pattern had been associated with live poultry exposure during a spring 2014 outbreak in southern Colorado (n=8) and a 2013 multistate outbreak (n=359).  However, only 2 of 8 (25%) September 2014 cases reported poultry exposure and the geographic distribution of cases was uncommon for a Colorado poultry-associated outbreak, suggesting a different source of illness.359 cases linked to poultry from Privett Hatchery in New Mexico8 Pueblo cases associated with Agriculture Supply Store B



 Collected questionnaires from counties

› High ground beef consumption among non-
Pueblo cases

› Live poultry exposure in Pueblo-area cases

 Hypothesis: two unique clusters

 Lab initiated multiple locus variable number 
tandem repeat analysis (MLVA) on isolates

Presenter
Presentation Notes
So, we decided to investigate the cases in two clusters. I am going to walk through those clusters individually now.



 Case: 
› Culture-confirmed Salmonella Typhimurium, 

PFGE pattern JPXX01.0286
› Illness onset between August 30-October 4, 2014
› No live poultry exposure reported
› Resided outside of Pueblo County

Presenter
Presentation Notes
6-metro area; 1 El Paso, 1 in Routt county





Cluster A (n=12)

Onset Date Range Aug 30 - Oct 4, 2014

Number (%) Male 9 (67%)

Median Age 
(Range)

27 years 
(4 months - 80 years)



 11 of 12 (92%) cases interviewed with 
National Hypothesis Generating 
Questionnaire (NHGQ)

 Exposures of note:
› 10/11 (91%) reported ground beef consumption
› 10/11 (91%) shopped at Grocery Chain A
› 8/11 (73%) purchased ground beef at Grocery 

Chain A
› 8/11 (73%) had pet dogs

Presenter
Presentation Notes
LPHA (El Paso County, Tri County, Boulder County) and CDPHE staff conducted interviews with cases . NHGQ used is an 11-page detailed questionnaire with detailed food and other exposures history. Quite happy to be able interview 11!  Clustered mostly in 7-county metro area (Arapahoe, Boulder, Broomfield, Denver, Douglas, and Jefferson) plus one each in El Paso and Routt.Bernoulli Trials/Binomial results:  Relevant exposure rates for ground beef included: 32% (Oregon Salmonella cases) and 40% (Colorado FoodNet Population Survey, 2007) with binomial probabilities that 11/12 cases consumed ground beef of p<0.00001 and p=0.0003, respectively. Ground beef originally seemed to be purchased at butcher counter but then looked to be a wider variety of sources 



 Students from CSPH with CoE interview training helped 
with interviews

 Neighborhood-based, using white pages

 Matched on age group and gender

 Interview focused on ground beef, where purchased, 
pet dogs, and live poultry

 10 interviewers made 560 calls

 Enrolled 16 controls, 11 cases 

Presenter
Presentation Notes
Controls were enrolled using geographically based phone lists. The interview used contained questions regarding where grocery shopping was done, ground beef purchase and consumption, pet dogs and foods/treats, live poultry. Ten interviewers made 560 calls, enrolling 16 controls (mean 35 calls per control enrolled). Additionally, staff spent 15 hours creating the phone lists.  On a side note, some of you may have seen my colleague Rachel Jervis present on the benefit of using binomial results versus case control studies)(



Exposure Number (%)
Cases

Number (%) 
Controls

Odds
Ratio

P-value

Consuming 
any ground 
beef

11 (92%) 8 (50%) 11.0 < 0.04

Purchasing 
Chain A 
ground 
beef

8 (73%) 5 (31%) 5.9 0.05

Presenter
Presentation Notes
Consuming any ground beef (OR=10, p<0.04) and purchasing Chain A ground beef (OR=5.9, p=0.05) were associated with illness. 



 12 of 12 (100%) cases associated with 
ground beef cluster had matching MLVA 
pattern 1

 Ground beef purchased by CDPHE from 2 
different Chain A stores tested negative 



 CDC initiated nationwide investigation
› Also 2 clusters 

 Collaborated with USDA Food Safety 
Inspection Service (FSIS) to conduct 
tracebacks  

 Traceback efforts unsuccessful 

Presenter
Presentation Notes
Based on our information, CDC identified cases nationwide, conducted MLVA on the other states’ cases; also split their investigation into two clusters.  Had identified some non-human isolates matching included poultry and ground beef . Cases did provide shopper card information –for at least two grocery chains.  



 Case definition: 
› Culture-confirmed Salmonella Typhimurium, 

PFGE pattern JPXX01.0286 
› Illness onset between August 5-October 6, 2014
› Reported live poultry exposure
› Resided in Pueblo County



Cluster A (n=12) Cluster B (n=6)

Onset Date Range Aug 30 - Oct 4, 2014 Aug 5 – Oct 6, 2014

Number (%) Male 9 (67%) 3 (50%)

Median Age 
(Range)

27 years 
(4 months - 80 years)

9.5 years
(5 months - 51 years)

Number of Counties 8 (none in Pueblo) 1 (all Pueblo)



 Cases interviewed with supplemental 
poultry questionnaire

 5/6 (83%) purchased poultry or animal-
related supplies at Agricultural Store B

 Agricultural Store B also implicated in 
spring 2014 outbreak

Presenter
Presentation Notes
Poultry questionnaire includes type of poultry, where purchased, etc.  7th probable case (daughter of confirmed case. Daughter had exposure to poultry  from Big R)



 6/6 (100%) cases had closely related MLVA 
patterns 2 or 3

 Patterns distinct from ground beef cluster



 Pueblo County Epi and 
EH staff collected 
environmental 
samples at Agricultural 
Supply Store B

 2 environmental 
specimens positive for 
S. Typhimurium 286, 
MLVA Pattern 3
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 Epi: Rapid and thorough interviewing of 

cases and case-control study

 Lab: Rapid serotyping, PFGE and MLVA         

results

 EH: Inspection of Agricultural Store B

Presenter
Presentation Notes
Classic Example of the utility of the 3-legged stool.  Involvement of all three disciplines allowed us to separate the two outbreaks, determine the sources of infection, and implement appropriate control measures. MLVA was crucial in detecting distinct outbreaks in the setting of indistinguishable PFGE patterns.  Environmental sampling effectively linked exposures for outbreak 2 and epidemiologic investigation identified a food item responsible for outbreak 1. These outbreaks also illustrate the importance of investigating every cluster, even when a specific pattern is highly correlated with a particular vehicle (e.g. “poultry pattern”). 



 LPHAs
› Boulder County
› Broomfield County
› Denver County
› El Paso County
› Pueblo County
› Routt County
› Tri-County

 CDPHE Epi Staff
 Colorado CoE
 CSPH students
 CDPHE Laboratory 

Staff 
 CDC
 USDA FSIS
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