M. Wiedmann 

MULTISTATE OUTBREAK HANDOUT - INSTRUCTOR 

for facilitator use only

Potential handouts and instructions on task

Task 1 – Outbreak definition

Facilitator Instructions:

The goal is for the group to initially request information from the PA DOH to determine the number of listeriosis cases that have occurred over the last few months or longer, these data would indicate an increase in the overall number of human listeriosis cases in PA. The team would then request subtype patterns to determine/confirm the suspected outbreak and to define the cases that are part of the outbreak.  The team should recognize that the outbreak includes six, and most likely seven cases (6 cases have identical PFGE patterns and a seventh case has a PFGE pattern very similar to the patterns for these six cases, i.e., within the “3-band rule”).  The group also should inform the CDC and encourage enhanced case finding in PA.  The group may start food questionnaires.  If they want to start food questionnaires too soon (i.e., without evidence of outbreak), they will be refused the necessary resources (due to on-going Shigella and E. coli outbreaks).

If the group requests CDC assistance and alerts other health departments they will ultimately be informed of 15 additional cases with matching PFGE patterns, including 8 in New York, two in Maryland, 4 in Massachusetts, and one in Ohio.

Handouts (upon request only):

(1) Reported human listeriosis cases in PA from 08/2011 – 10/2012
(2) Details on PA listeriosis cases in 09 & 10/2012
(3) Apa I and AscI PFGE patterns for the two patients from the Philadelphia General Hospital
(4) Apa I and AscI PFGE patterns for all 14 patients from 09 & 10/2012
(5) Table of additional cases with matching PFGE patterns in states other than PA
Tasks #2 through #4 may be communicated to the team, but may not have to be communicated if team works well

Task 2 – Identification of outbreak food vehicle

Your Task #2:

Now that you have identified that a human listeriosis outbreak has occurred in PA, your task is to identify the outbreak source/food vehicle.  
Facilitator Instructions:

The goal is for the group to conduct a case control study that will show an association of cases with sliced turkey and hot dog consumption (one patient each will report not having consumed hot dogs and sliced turkey, respectively).  They should design a short questionnaire themselves, but will then be given the CDC questionnaire.  If the group uses non-case listeriosis cases as controls (or over-represents Hispanics in controls) they will also find an association of the cases with Brie cheese consumption.  

Handouts (upon request only):

(6) CDC Listeria questionnaire
(7) List of 14 potential controls

(8) List of address and name of 14 patients and 14 controls (optional – Cornell will skip this)
(9) Relevant questionnaire results for 14 patients
(10) Relevant questionnaire results for 14 controls
Task 3 – Identification of likely processing plant or other outbreak source 

Your Task #3:

Now that you have identified the food vehicle as turkey or hotdogs, your task is to identify the processing plants that may be responsible for the outbreak.  
Facilitator Instructions:
Once significant associations with sliced turkey and hot dogs have been detected, the group should go back to the patients (and controls) and ask for brand or other source information on sliced turkey and hot dogs.  Two patients will trace back to sliced turkey purchased at deli A in Philadelphia; group should follow up on this lead & find out that this deli only receives sliced turkey of brands Z (company AB) and K (company XY).  Other patients report consumption of various brands; see facilitator worksheets 1 & 3, but all report consumption of either hot dogs or sliced turkey brands Z, W, X (company AB) or brand P (company CD).  Final conclusion from this task should be a list of the two suspect plants.  (See Facilitator worksheet 8 – Deli store and RTE meat plant follow-up and Facilitator worksheet 9 – information on sliced turkey and hot dog brands consumed).  The suspect companies are AB, CD, XY, and EF.  The XY facility in Chicago does not have any distribution to Pennsylvania.  The XY facility in Binghamton produces K, L, and N brands while the XY facility in Pittsburgh only produces the M brand.  Product P (from company CD) is fully packaged at AB and is distributed directly from the AB facility in Reading, PA.  Therefore, the three suspect plants are AB in Reading, PA, EF in Hershey, PA and the XY facility in Binghamton, NY.
Handouts (upon request only):

(11) Information on sliced turkey and hot dog brands consumed by patients
(12) Information on sliced turkey and hot dog brands consumed by controls
(13) Information on brands produced by different companies

Task 4 – Identification of processing plant responsible for outbreak 

Your Task #4:
Now that you have the three likely processing plants that may be sources of the outbreak, you have to identify the specific processing plant that is actually responsible for this outbreak.  If and when the team decides to start in plant investigations in one or all of the plants, we will assign some of the group to represent the plant(s) investigated (e.g., as CEO, food safety supervisor etc.).
Facilitator Instructions:  The goal is for the group to (i) test finished products and do in-plant investigations for some or all implicated plants, and (ii) to investigate each plant for linkages between plants and distribution pathways.  All unopened finished product samples will turn out negative for LM, except for one sample each from company AB, EF and XY, all of which have a different PFGE types (G, H, I) that do not match PFGE type A.  One opened sample available from brand Z (company AB) tests positive for LM, which matches the outbreak strain (PFGE type A).

Plant layouts for plants AB, XY – Binghamton, and EF will be available for the group so that they can plan where and how to take environmental samples.  Various environmental samples in each plant test positive (including at least one food contact surface samples in plant AB; highest frequency of LM in plant XY; subtype are various and for each plant at least 1 – 2 isolates match respective food isolates.  For plant AB two environmental samples (one food contact surface and one drain) are type A.

If and when the team decides to start in plant investigations in one or all of the plants, we will assign some of the group to represent the plant(s) investigated (e.g., as company CEO, food safety supervisor etc.); the role of this group will be to make sure the plant reacts appropriately to the plant visit, including bringing in the required experts, taking duplicate samples during the environmental sampling etc.  I expect we will do a bit of role play here and coach the plant team…

Handouts (upon request only):
(14) Plant layout for AB
(15) Plant layout for XY – Binghamton *(groups may not need all three plant layouts)

(16) Plant layout for EF *(groups may not need all three plant layouts)
(17) Finished product LM testing results -> group has to develop spreadsheet with samples collected; all unopened finished product samples will turn out negative for LM, except for one sample each from company AB, EF and XY, all of which have different PFGE types (G, H, I) that do not match PFGE type A.  

(18) Environmental LM testing results
Task 5 - Complete outbreak investigation, including recommended recall procedure, preparation of final report, outline of follow-up procedures.

Your Task #5:

Once the most likely plant is identified, the USDA and CDC outbreak investigation team needs to work with the plant (s) to agree on a recall and possible a recall procedure (including the amount to be recalled), and define other tasks to be performed; the USDA and CDC outbreak investigation team needs to prepare a final report.
Facilitator Instructions:  The goal is for “CDC/USDA outbreak investigation group” and the “plant group” to discuss and agree on the time period and the amount and type of product that should be covered by recall.  The “CDC/USDA outbreak investigation group” also should assure continued close monitoring of PFGE patterns for human listeriosis cases to assure that additional cases with same PFGE type are rapidly detected and reported.  The “plant group” may have to develop plans as to how and when to reopen the plant.
Facilitator worksheet 1 – 09 & 10/ 2012 cases

	Patient #
	Disease onset
	Location
	Brief description

	PATIENTS

	1
	09/03/2012
	Philadelphia
	27 year old female, abortion; CASE type A, reports consumption of sliced turkey (brand Z), hot dogs (brand K), and brie cheese, no consumption of Hispanic style cheese; if asked, states that she only purchased sliced turkey and hot dogs at deli A in Philadelphia

	2
	09/07/2012
	Pittsburgh
	19 year old female, abortion, Hispanic; reports consumption of Hispanic style cheese, no consumption of sliced turkey, hot dog, or brie cheese

	3
	09/13/2012
	Philadelphia
	52 year old female, liver transplant, encephalitis; PFGE type B; reports consumption of sliced turkey (brands Y and K) and Hispanic style cheese, no consumption of Brie cheese and hot dogs

	4
	09/14/2012
	Scranton
	82 yr old male, prostate cancer, septicemia; CASE type A; reports consumption of hot dogs (brands Z and Q) and Brie cheese, no consumption of turkey and Hispanic style cheese)

	5
	09/18/2012
	Allentown
	59 yr old female, bone marrow transplant, septicemia; reports consumption of hot dogs (brands M and O) and brie cheese, no consumption of sliced turkey and Hispanic style cheese)

	6
	09/25/2012
	Philadelphia
	62 yr old female, cancer patient, septicemia; CASE type A, reports consumption of sliced turkey (brands Q and P), hot dogs (brand Y), and brie cheese, no consumption of Hispanic style cheese

	7
	10/01/2012
	Bethlehem
	42 yr old male, heart transplant patient, encephalitis; reports consumption of hot dogs (Q, Y), no consumption of brie cheese, sliced turkey and Hispanic style cheese

	8
	10/05/2012
	Pittsburgh
	55 yr old male, liver transplant patient, septicemia; CASE, type A1, reports consumption of sliced turkey (brands W and X) and hot dogs (brands K and L), no consumption of Hispanic style cheese and brie cheese)

	9
	10/07/2012
	Philadelphia
	22 yr old female, abortion, Hispanic; PFGE type B; reports consumption of Hispanic style cheese; no consumption of sliced turkey, hot dog, or brie cheese

	10
	10/12/2012
	Pittsburgh
	81 yr old male, cancer patient, septicemia; CASE, type A; reports consumption of sliced turkey (brands N and X), hot dogs (brand Z), and brie cheese, no consumption of Hispanic style cheese)

	11
	10/18/2012
	Philadelphia
	93 yr old male, endstage cancer patient; CASE, type A, reports consumption of sliced turkey (brand W), no consumption of hot dogs, brie cheese, and Hispanic style cheese, only 2 meals over last 2 months; sliced turkey purchased in deli A in Philadelphia

	12
	10/23/2012
	Harrisburg
	35 year old female, abortion; CASE, type A; reports consumption of sliced turkey (brands K and P), hot dogs (brand Q), brie cheese, and Hispanic style cheese)

	13
	10/28/2012
	Lancaster
	31 yr old female, abortion, Hispanic; reports consumption of Hispanic style cheese, no consumption of sliced turkey, hot dog, or brie cheese

	14
	10/30/2012
	Pittsburgh
	71 yr old female, endstage liver disease, septicemia; reports no consumption of sliced turkey, hot dogs, brie, Hispanic cheese

	CONTROLS

	1
	
	Philadelphia
	28 year old female, abortion; reports consumption of sliced turkey (brands O and Q) and brie cheese, no consumption of hot dogs and Hispanic style cheese

	2
	
	Pittsburgh
	21 year old female, abortion, Hispanic; reports consumption of Hispanic style cheese, no consumption of sliced turkey, hot dog, or brie cheese

	3
	
	Philadelphia
	49 year old female, liver transplant; reports consumption of sliced turkey (brand L), hot dogs (brand M), and Hispanic style cheese; no consumption of brie cheese

	4
	
	Wilkes Barre
	84 year old male, prostate cancer; reports consumption of hot dogs (brand N) and brie cheese, no consumption of sliced turkey and Hispanic style cheese

	5
	
	Allentown
	56 year old female, bone marrow transplant; reports consumption of hot dogs (brands Z and Q), no consumption of sliced turkey, brie cheese, and Hispanic style cheese

	6
	
	Philadelphia
	65 year old female, breast cancer; reports consumption of Hispanic style cheese, no consumption of sliced turkey, hot dog, or brie cheese

	7
	
	Allentown
	39 year old male, heart transplant patient; reports consumption of hot dogs (brand Y) and brie cheese, no consumption of sliced turkey and Hispanic style cheese

	8
	
	Pittsburgh
	53 year old male, liver transplant patient; reports consumption of brie cheese, no consumption of sliced turkey, hot dogs, and Hispanic style cheese

	9
	
	Philadelphia
	21 year old female, abortion, Hispanic (reports consumption of Hispanic style cheese, no consumption of sliced turkey, hot dog, or brie cheese)

	10
	
	Pittsburgh
	79 year old male, cancer patient (reports consumption of brie cheese, no consumption of sliced turkey, hot dogs, and Hispanic style cheese)

	11
	
	Philadelphia
	98 year old male, endstage cancer patient (reports only 5 meals over last 2 months, 3 times hamburgers, 2 times smoked salmon; no consumption of Hispanic style cheese, sliced turkey, hot dogs, or brie cheese)

	12
	
	Harrisburg
	34 year old female, abortion (reports consumption of brie cheese, no consumption of sliced turkey, hot dogs, and Hispanic style cheese)

	13
	
	Lancaster
	30 year old female, abortion, Hispanic (reports consumption of Hispanic style cheese, no consumption of sliced turkey, hot dog, or brie cheese)

	14
	
	Pittsburgh
	75 year old female, endstage liver disease (reports consumption of brie cheese, no consumption of sliced turkey, hot dogs, and Hispanic style cheese)


Facilitator worksheet 2 – PFGE patterns for two patients from Philadelphia general
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Facilitator worksheet 3 - Apa I and AscI PFGE patterns for all 14 patients from 09 & 10/2012
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Facilitator worksheet 4 – Case control worksheet

	FOOD
	Turkey (brand)
	Hot dogs (brand)
	Hispanic style cheese
	Brie cheese

	PATIENTS
	
	
	
	

	1 (Case)
	+ (Z) (*Deli A)
	+ (K) (*Deli A)
	-
	+

	2
	-
	-
	+
	-

	3
	+ (Y, K)
	-
	+
	-

	4 (Case)
	-
	+ (Z, Q)
	-
	+

	5
	-
	+ (M, O)
	-
	+

	6 (Case)
	+ (Q, P)
	+ (Y)
	-
	+

	7
	-
	+ (Q, Y)
	-
	-

	8 (Case)
	+ (W, X)
	+ (K, L)
	-
	-

	9
	-
	-
	+
	-

	10 (Case)
	+ (N, X)
	+ (Z)
	-
	+

	11 (Case)
	+ (W) (*Deli A)
	-
	-
	-

	12 (Case)
	+ (K, P)
	+ (Q)
	+
	+

	13
	-
	-
	+
	-

	14
	-
	-
	-
	-

	CONTROLS
	
	
	
	

	1 (matched)
	+ (O, Q)
	-
	-
	+

	2
	-
	-
	+
	-

	3
	+ (L)
	+ (M)
	+
	-

	4 (matched)
	-
	+ (N)
	-
	+

	5
	-
	+ (Z, Q)
	-
	-

	6 (matched)
	-
	-
	+
	-

	7
	-
	+ (Y)
	-
	+

	8 (matched)
	-
	-
	-
	+

	9
	-
	-
	+
	-

	10 (matched)
	-
	-
	-
	+

	11 (matched)
	-
	-
	-
	-

	12 (matched)
	-
	-
	-
	+

	13
	-
	-
	+
	-

	14
	-
	-
	-
	+


Facilitator worksheet 5 – Case Control numbers 
	Foods consumed
	Patients (listeriosis)
	Controls (no listeriosis)

	
	Cases (n=7)
	Non-cases (n=7)
	Total patients (n=14)
	Matched (n=7)
	Unmatched (n=7)
	Total controls (n=14)

	Sliced turkey
	6
	1
	7
	1
	1
	2

	Hot dogs
	6
	2
	8
	1
	3
	4

	Hispanic st. cheese
	1
	4
	5
	1
	4
	5

	Brie cheese
	5
	1
	6
	5
	2
	7


Facilitator worksheet 6 – 2x2 contingency tables to calculate odds ratios

	All patients vs. all controls

	
	Listeriosis
	No listeriosis

	Turkey
	7
	2

	No turkey
	7
	12


	All patients vs. all controls

	
	Listeriosis
	No listeriosis

	Hot dogs
	8
	4

	No hot dogs
	6
	10


	All patients vs. all controls

	
	Listeriosis
	No listeriosis

	Hispanic style cheese
	5
	5

	No Hispanic style cheese
	9
	9


	All patients vs. all controls

	
	Listeriosis
	No listeriosis

	Brie cheese
	6
	7

	No brie cheese
	8
	7


	Outbreak cases vs. non-case listeriosis patients

	
	Listeriosis
	No listeriosis

	Turkey
	6
	1

	No turkey
	1
	6


	Outbreak cases vs. non-case listeriosis patients

	
	Listeriosis
	No listeriosis

	Hot dogs
	6
	2

	No hot dogs
	1
	5


	Outbreak cases vs. non-case listeriosis patients

	
	Listeriosis
	No listeriosis

	Hispanic style cheese
	1
	4

	No Hispanic style cheese
	6
	3


	Outbreak cases vs. non-case listeriosis patients

	
	Listeriosis
	No listeriosis

	Brie cheese
	5
	1

	No brie cheese
	2
	6


	Outbreak cases vs. matched controls

	
	Listeriosis
	No listeriosis

	Turkey
	6
	1

	No turkey
	1
	6


	Outbreak cases vs. matched controls

	
	Listeriosis
	No listeriosis

	Hot dogs
	6
	1

	No hot dogs
	1
	6


	Outbreak cases vs. matched controls

	
	Listeriosis
	No listeriosis

	Hispanic style cheese
	1
	1

	No Hispanic style cheese
	6
	6


	Outbreak cases vs. matched controls

	
	Listeriosis
	No listeriosis

	Brie cheese
	5
	5

	No brie cheese
	2
	2


Facilitator worksheet 7 – Calculating odd ratios and confidence intervals

Odds ratios and confidence intervals (adapted from http://www.biostat.umn.edu/~susant/Fall10ph6414/Lesson14_complete.pdf)

Both odds ratio and relative risk are measures of association (or relationship) between two nominal variables.

The odds ratio is typically estimated from data collected in a Case-Control study.

The relative risk can be estimated from data collected in a prospective study.

Associations between 2 nominal variables

If there is no association between the two variables, the OR = 1

An OR >1.0 or <1.0 indicates a possible statistical relationship (or association) between the two variables.

Hypothesis tests for the OR are not used to determine statistical significance of the association.

Instead, confidence intervals of OR are constructed and used to determine whether or not the association is statistically significant.

Review: Odds ratio

Odds of an event = probability that the event occurs / probability that the event does not occur

Odds ratio = odds of event for group 1 / odds of event for group 2

	
	Disease
	No disease
	Total

	Exposed group
	A
	B
	A+B

	Not exposed group
	C
	D
	C+D


Odds of disease for exposed = A/(A+B)  /  B/(A+B) = A/B

Odds of disease for not exposed = C/(C+D)  /  D/(C+D) = C/D

Odds ratio = A/B  /  C/D = AD / BC

Confidence interval for an odds ratio

The confidence interval for an odds ratio has the same general formula as the confidence interval for a population mean or population proportion.

Point estimate +/- Confidence coefficient * Standard Error

The difference is that the confidence interval for the odds ratio is calculated on the natural log (LN) scale and then converted back to the original scale.

Sampling distribution of the odds ratio

The sampling distribution of the odds ratio is positively skewed.

However, it is approximately normally distributed on the natural log scale.

The confidence interval is calculated on the natural log scale (LN)

After finding the limits on the LN scale, use the EXP function to find the limits on the original scale.

95% confidence interval of Odds ratio: the steps

Calculate the odds ratio from the data

Find the natural log of the OR using the LN function in Excel

The confidence coefficient is from the standard normal distribution: 1.96 for 95% CI

Calculate the SE of LN(OR) 

The lower and upper limits on the log scale = LN(OR) +/- 1.96*SE LN(OR) = (LL,UL)

Use the EXP function to find the CI limits on the original scale: EXP(LL), EXP(UL)

SE of LN(OR)

The SE of LN(OR) is calculated from the cell counts in the 2x2 contingency table

	
	cases
	controls

	Exposed
	A
	B

	Not exposed
	C
	D


SE of LN(OR) = √((1/a)+(1/b)+(1/c)+(1/d))
95% Confidence Interval of Odds Ratio

First calculate the upper and lower limits on the LN scale:

Ln(OR) +/- 1.96 * √((1/a)+(1/b)+(1/c)+(1/d))

After calculating the upper and lower limits on the LN scale, use the exponential function (EXP) to find the lower and upper limits on the original scale

If the 95% confidence interval does not contain the value 1.0, the association is statistically significant at alpha = 0.05

Example: Sliced turkey, all cases vs. all controls

LN(6) = 1.79 +/- 1.96(SE)

SE = √((1/7)+(1/2)+(1/7)+(1/12)) = 0.93

LN(6) +/- 1.96(SE)

Then take the exponents (ex) to convert back to original scale
(0.96, 37.3)

Facilitator worksheet 7 – Odds ratios

	
	All cases (n=14) vs. all controls (n=14)
	Outbreak cases (n=7) vs. non-outbreak cases (n=7)
	Outbreak cases (n=7) vs. matched controls (n=7)

	Sliced turkey
	6.0 (0.96 – 37.3)
	36.0 (1.8 - 719)
	36.0 (1.8 – 719)

	Hot dogs
	3.3 (0.7 – 16)
	15.0 (1.03 – 218)
	36.0 (1.8 – 719)

	Brie
	0.75 (0.17 – 3.3)
	15.0 (1.03 – 218)
	1.0 (0.1 – 10.1)

	Hispanic style cheese
	1.0 (0.21 – 4.7)
	0.125 (0.01 – 1.67)
	1.0 (0.05 – 19.89)


Facilitator worksheet 8 – Deli store and RTE meat plant follow-up 

	Deli manufacturer
	Deli brands produced
	Delivers to deli A
	Comments

	Company AB (source company)
	Z, W, X
	Yes (brands Z and W)
	One facility in Reading, PA

	Company EF
	Q, Y
	No
	One facility in Hershey, PA

	Company XY
	K, L, M, N
	Yes (brand K)
	Three facilities, one in Binghamton, NY, one in Chicago, Il, and one in Pittsburgh, PA.

	Company CD
	O, P (P purchased from company AB)
	No
	One facility in Harrisburg, PA


Facilitator worksheet 9 - Information on sliced turkey and hot dog brands consumed (and production companies; see facilitator worksheet 8), case patients are in bold
	FOOD
	Turkey (brand)
	Hot dogs (brand)

	PATIENTS
	
	


	1 
	+ (Deli A [brand Z]); AB
	+ (Deli A [brand K]); XY

	2
	-
	-

	3
	+ (Y, K); EF, XY
	-

	4 
	-
	+ (Z, Q); AB, EF

	5
	-
	+ (M, O); XY, CD

	6 
	+ (Q, P); EF, CD
	+ (Y); EF

	7
	-
	+ (Q, Y); EF, EF

	8 
	+ (W, X); AB, AB
	+ (K, L); XY, XY

	9
	-
	-

	10 
	+ (N, X); XY, AB
	+ (Z); AB

	11 
	+ (Deli A [brand W]); AB
	-

	12 
	+ (K, P); XY, CD
	+ (Q); EF

	13
	-
	-

	14
	-
	-

	CONTROLS
	
	

	1 
	+ (O, Q); CD, EF
	-

	2
	-
	-

	3
	+ (L); XY
	+ (M); XY

	4 
	-
	+ (N); XY

	5
	-
	+ (Z, Q); AB, EF

	6 
	-
	-

	7
	-
	+ (Y); EF

	8 
	-
	-

	9
	-
	-

	10 
	-
	-

	11 
	-
	-

	12 
	-
	-

	13
	-
	-

	14
	-
	-
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