Nightingale, ANSC 5001 
LOCAL/REGIONAL OUTBREAK HANDOUT - Instructor 
GROUP CASE STUDY – NON-O157 STEC OUTBREAK IN TEXAS
Scenario

In July 2012, the local hospital in Medina contacts the Texas State Department of Health to report that ten cases of hemolytic uremic syndrome (HUS) or hemorrhagic colitis (HC) were diagnosed in the hospital.  
Specific information on these ten patients is included in Table 1 below (Given to students in handout #1).

Table 1 - Details on ten non-O157 STEC cases from Texas 
	Patient #
	Disease onset
	Location
	Brief description 

	A
	4/13/2012
	Medina, TX
	26 year old female; HUS

	B
	4/15/2012
	Medina, TX
	4 year old male; HUS

	C
	4/10/2012
	Bandera, TX
	7 year old female; HC

	D
	4/16/2012
	Medina, TX
	42 year old female; HUS

	E
	4/13/2012
	Medina, TX
	6 year old male; HUS

	F
	4/16/2012
	Medina, TX
	73 year old female; HUS

	G
	4/9/2012
	Medina, TX
	4 year old male; HC

	H
	4/10/2012
	Bandera, TX
	69 year old female; HC

	I
	4/11/2012
	Medina, TX
	64 year old male; HC

	J
	4/14/2012
	Medina, TX
	3 year old male; HUS


Your Task #1: Identify if an outbreak is occurring 
Determine if these cases are related?  
Give a case definition?
- Students need to ask for serotype information and PFGE subtyping information
(Given to students in handout #2)
Table 2 - Details on ten non-O157 STEC cases from Texas; including serotype information 

	Patient #
	Disease onset
	Location
	Brief description 
	Serotype

	A
	4/13/2012
	Medina, TX
	26 year old female; HUS
	O145

	B
	4/15/2012
	Medina, TX
	4 year old male; HUS
	O145

	C
	4/10/2012
	Bandera, TX
	7 year old female; HC
	O111

	D
	4/16/2012
	Medina, TX
	42 year old female; HUS
	O145

	E
	4/13/2012
	Medina, TX
	6 year old male; HUS
	O145

	F
	4/16/2012
	Medina, TX
	73 year old female; HUS
	O145

	G
	4/9/2012
	Medina, TX
	4 year old male; HC
	O145

	H
	4/10/2012
	Bandera, TX
	69 year old female; HC
	O145

	I
	4/11/2012
	Medina, TX
	64 year old male; HC
	O26

	J
	4/14/2012
	Medina, TX
	3 year old male; HUS
	O145


(Given to students in handout #3)
Table 3 - Details on ten non-O157 STEC cases from Texas; including PFGE patterns

	Patient #
	Disease onset
	Location
	Brief description 

	A
	4/13/2012
	Medina, TX
	26 year old female; HUS

	B
	4/15/2012
	Medina, TX
	4 year old male; HUS

	C
	4/10/2012
	Bandera, TX
	7 year old female; HC

	D
	4/16/2012
	Medina, TX
	42 year old female; HUS

	E
	4/13/2012
	Medina, TX
	6 year old male; HUS

	F
	4/16/2012
	Medina, TX
	73 year old female; HUS

	G
	4/9/2012
	Medina, TX
	4 year old male; HC

	H
	4/10/2012
	Bandera, TX
	69 year old female; HC

	I
	4/11/2012
	Medina, TX
	64 year old male; HC

	J
	4/14/2012
	Medina, TX
	3 year old male; HUS
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Handout #4

The Texas Public Health Laboratory determined patients had been infected with strains of E. coli non-O157 STECs.  These patients were contacted and asked to fill out food survey questionnaires. Epidemiologists with the Texas State Department of Health determined the patients had consumed lettuce purchased from a local farmers market on 4/5/2012.  
Information about the lettuce farm, which supplied the farmers market, is listed below and available in Figure 1: 
1) There is a concentrated animal feeding operation (CAFO) that is located east of the farm in the immediate vicinity of the Medina River. Manure is composted and hauled away. Wastewater collects in three retention ponds.
2) A small dairy that is co-located with a small beef cattle feedlot shares a storm water retention pond with the beef operation. The dairy is located west of the farm. Wastewater from the facility is contained in evaporation ponds. Manure is not composted; it is stored in covered piles and trucked from the property.
3) The lettuce farmer reported feces observed along the sides of the fields. 
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Just for you Martin (!!
4) An R.V. park is located on a rise above the valley floor. A lateral irrigation canal is adjacent to the property. There is only one other farm in addition to the identified farm that is serviced by the section of lateral canal downstream of the R.V. park. Sewage from the R.V. park goes into an on-site subterranean septic tank leach system. Along one side of the property there are areas that drain directly into the lateral irrigation canal.

Figure 1 - Details on lettuce farm and surrounding areas
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Your Task #2: Determine likely sources of contamination
Your team represents a group of experts at the US Food and Drug Administration (FDA), who have been asked to investigate these non-O157 STEC cases and determine if the lettuce grown on this farm is the culprit for this small regional outbreak. You are to plan your initial steps in this environmental assessment and will be provided with additional information you request to help your investigation.

Within your group, identify likely sources of contamination.  Outside of the information provided above, request other information you need to determine additional likely sources of contamination. 

They should ask questions such as:
How are pesticides applied? 
Is irrigation water used?

Organic fertilizer used? If so, is it composted properly??
Wild animals seen in the area? 
Grazing animals nearby?

Average rainfall this growing season? 

Any flooding of the canal or rivers? 

Workers bathrooms available onsite? 

********Outbreak was caused by sheep grazing in the nearby pasture that broke through the fence and were later seen in the lettuce fields.  Sheep feces tested positive for O145 Stx 2-producing E. coli which matched the patients PFGE subtype pattern.
Handout #5
Your Task #3: Submit a sampling plan 
Once you have determined likely sources of contamination, your group must now come up with a sampling plan.
You are required to take at least 50 samples.
Determine where will you take samples from after hypothesizing multiple likely sources of contamination? 

Once you have designed a sampling plan, please submit your samples in the submission form provided:
(Additional PDF for Handout #5; See example below)
Maybe ask students how to take water samples, drag swabs, etc??
Your results will be provided to your group for samples submitted by the following day.

Maybe ask students how long they expect results to be available??  We will return results to them by the next day but make it known this is not possible in a real world scenario.
***THIS IS END OF DAY 1 of CASE STUDY #1

***Students should be assigned the FDA BAM: Screening method for non-O157 STEC
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________________________________________________________________________________________
***START DAY 2 of CASE STUDY #1

- Give students results (will add on results to word document they submit): 

*****Choose some samples that are PCR screen negative (obviously, not samples taken from sheep/deer/goat feces) 

*****Choose some samples (must be sheep/deer/goat feces if they included these in their sample plan), which are PCR positive but are not culture confirmed.  All PCR positives given to groups MUST be culture negative.
****Give them NO PCR screen AND culture confirmation positives 
Handout # 6
Your Task #4: Result interpretation
Given the results provided, what are the next steps you will take in this investigation?

- Collect more samples where positives were found, run IMS, pick more colonies, etc. 
Your Task #5: Outbreak source determination
- Now that students have provided steps to obtain culture positives, give students PFGE and serotyping results for env. samples 

Using all of your combined data, determine root cause of outbreak.
Handout #7
Your Task #6:

Knowing the source of contamination (PCR and culture positive test result for non-O157 STEC (O145 Stx 2-producing E. coli) and the subtype matches clinical cases), what are some mitigation strategies (i.e. GAPs etc.) you could apply to implement control of this pathogen?  
Examples would be:
· Installing physical barriers to prevent drainage and pet waste from the R.V. park from entering the canal.

· Limiting access of grazing livestock to fields that do not have access to irrigation canals, or installing barriers along canals located in grazing fields to prevent grazing livestock from contaminating irrigation canals.

· Developing and implementing microbiological monitoring protocols for the canal water system, particularly in times of increased precipitation or abnormal weather events.

· Monitoring of water quality by growers and harvesters during and immediately after a precipitation event.
· Make farm workers bathrooms easily accessible during hours of lettuce harvesting.  A source of clean water and soap for hand washing.
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