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INTRODUCTION 

Purpose 

The purpose of this exercise is to: 

·  Test the ability of New York, Ohio, Michigan, Minnesota, Wisconsin, Ontario, and 
border tribes/first nations to respond to a cross-border public health emergency 
involving an E.coli O157:H7 outbreak. 

 
·  Provide exercise participants an opportunity to test existing cross-border 

communicable disease protocols.  
 

·  Identify gaps in cross-border emergency preparedness plans. 

Scope 

This exercise emphasizes the cross-border communications and information sharing processes in 
response to the potential consequences of a communicable disease emergency.  Processes and 
decision making are more important than minute details.  

Design Objectives  

At the completion of this exercise, the participant will be able to: 

·  Demonstrate cross-border crisis communication utilizing formal mechanisms described 
in the Great Lakes Border Health Initiative Public Health Emergency Communication 
Guideline.  

 
·  Describe the necessary steps to conduct surveillance and outbreak control processes in a 

cross-border communicable disease emergency. 
 

·  Develop familiarity of the role of multiple laboratories and their procedures associated 
with a communicable disease outbreak.   

 
·  Discuss community containment response efforts between local, state/provincial and 

federal agencies. 
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Exercise Structure 

 
This will be a facilitated Tabletop Exercise (TTX). A TTX is a discussion-based activity 
designed to assess plans, policies, procedures or other preparedness measures through facilitated 
group discussion and problem-solving. Participants may include key personnel from one or 
multiple agencies, disciplines, sectors or jurisdictions. This exercise is conducted in a relatively 
informal, low-stress setting, and play focuses on a variety of issues raised by the presentation of a 
simulated or hypothetical, but realistic, situation. Tabletops are designed primarily to test or 
assess existing plans, procedures and systems. They also build or enhance teamwork, essential 
relationships, communications networks, self-confidence and competence, and interagency or 
multijurisdictional coordination – all before disasters strike.   

Exercise Format  

Participants will respond to the following scenario modules and accompanying discussion 
questions: 

·  Module 1 – Scenario Introduction  

·  Module 2 – Scenario Update  

Each module begins with a situation briefing or update presented to the plenum.  Following each 
module briefing, players, who have been organized into groups, will discuss key issues within 
their group.  For this exercise, the groups will be based on a mix of geographic location, 
jurisdiction and job function. The facilitator may also provide additional updates throughout the 
modules along with added questions. 

Following each situation update, players will utilize a caucus period to review the module and 
discuss the questions at the end of each module as well as the response issues relevant to their 
group.  Players should feel free to ask questions of other groups.  At the conclusion of each small 
group discussion period, the facilitator will call on persons from select groups to present a 
synopsis of the group’s discussion, issues, and recommendations.   

Roles and Responsibilities 

Players respond to the situation presented based on expert knowledge of response procedures, 
current plans and procedures, and insights derived from training and experience. 

Facilitators provide the purpose and objectives for the tabletop exercise. They orient participants 
to the exercise design, timelines, format, and supporting materials. They also explain the various 
roles, responsibilities, and expectations of all participants, and present the scenarios. Facilitators 
keep participants on task and on time, and conduct post-exercise reporting and debriefing. 
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Co-facilitators assist the facilitator with duties. 

Table Leaders keep their individual group on task. They facilitate group discussions by, 
engaging all table participants in the process. They also report back about the group discussions 
to the facilitator. 

Table Recorders take notes of group responses to discussion questions. They organize and 
summarize group responses for reporting purposes. 

Evaluators will not participate in the discussion periods, but will be present for the duration of 
the exercise to identify the strengths, weaknesses, and unanticipated responses to the tabletop. 
They are responsible for observing and recording the level of participation, body language, 
amount of delegation, group process, and ability to stick to the task. Evaluators identify 
communication problems along with consistency/accomplishments with objectives of the 
exercise. This information is compiled into the exercise After Action Report (AAR), for which 
evaluators are also responsible. 

Assumptions and Artificialities 

In any exercise, a number of assumptions and artificialities may be necessary to complete play in 
the time allotted.  During the exercise, the following apply: 

·  The scenario is plausible, and events occur as they are presented. 

·  There are no “hidden agendas”  or trick questions. 

·  All players receive information at the same time. 

Exercise Rules 

There is no correct solution.  Varying viewpoints, even disagreements, are expected.  This is 
intended to be a safe, open, stress-free environment.  

·  To the extent possible, you should assume the actual role or position you would have in a 
real public health emergency.  However, if your group does not include a key official 
from your agency or jurisdiction whom you feel would be essential in an actual event, you 
may need to play a dual role and project their role or perspectives as needed, within the 
limits of your familiarity with them.  Some of you will also have the special roles of 
leader or reporter for your group.  

 
·  Feel free to consult any handouts, maps or other resources provided here, or any actual 

plans or policy documents from your agency that you may have brought along.  
Remember, other people in this room can also be resources, and the various tables are not 
competing with each other.  Don’ t feel that you are chained to your table—feel free 
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during discussions to get up and consult with anyone else in the room if you feel they may 
have some needed information or expertise. 

 
·  As you work through this exercise, maintain the perspective that all events have already 

occurred, and try to focus on the overall context of cross-border issues. You will need to 
reevaluate the situation, consider new data, adapt and make decisions as the exercise 
evolves through its progressive stages. 

 
·  The questions that you will discuss in your groups following the initial scenario and 

subsequent updates are intended to focus your discussions and draw out key points.  It is 
not required or expected that you will answer every question or sub-question.  The goal 
here is not to answer every question in the time available, but to engage in productive 
discussions.  You may resolve some issues, but raise others, and that’s fine. 

 
·  Maintain an open mind and respect for different views or interpretations.  Only one 

person within each group should be talking at a time; side conversations tend to be 
distracting and discourteous. 

 
·  Remain engaged in exercise play, and don’ t be afraid to offer your recommendations or 

perspectives.  If you sit back and say nothing, the overall exercise outcome will be 
diminished in proportion to what you held back.  At the same time, you shouldn’ t 
dominate the conversation, and should allow others to speak.   

Additional Resources 

 
During the exercise, you may need some specific information to assist you in making a decision.  
The appendices to this Situation Manual (SITMAN) contain additional information you may use 
in your discussion.  As you participate, draw on your experience and knowledge of how various 
levels of governmental agencies work together in an emergency response situation. 

 
 
 
 

 
 
 

EXERCISE SCHEDULE 
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1:30   Welcome and Introduction 
 

 1:50   Module 1 – Scenar io Introduction  
   Situation Briefing 
   Small Group Discussion  
   Large Group Discussion 

 
3:30   Module 2– Scenar io Update  
   Situation Briefing 
   Small Group Discussion  
   Large Group Discussion 
 
4:40   Group Evaluation 
 
4:55   Hot Wash 
 
5:25   Individual Evaluations &  Closing Comments 
 
5:30   Adjourn 
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MODULE 1 – SCENARIO INTRODUCTION 
 

On May 3, a family of four is admitted into a local hospital in upstate New York complaining 
of severe stomach pains and bloody diarrhea. Similar cases slowly begin to pop up throughout 
the Northeast and Midwest United States, as well as Canada.  

 
By May 7, a total of 6 people have visited local hospitals in upstate New York feeling ill with 

symptoms of bloody diarrhea and severe abdominal cramps. Similar isolated incidents occur in 
other areas including, Michigan (2 people), Pennsylvania (1 person), Ohio (2 people), and 
Southern Ontario (3 people).  By May 14, similar cases begin to steadily increase and spread 
across the Midwest and northeastern regions of the United States, as well as Ontario. The total 
number of suspected cases reaches 25. A connection between the cases is not immediately 
apparent; health officials are only aware of the cases within their jurisdiction. In the meantime, 
stool samples are taken by hospitals. 

 
By May 21, positive pulsed-field gel electrophoresis (PFGE) test results for E. coli O157:H7 

have been received and reported to PulseNet for 15 of the suspect U.S. cases tested (68%). Nine 
other U.S. cases tested using the Shiga toxin enzyme immunoassay (EIA) method have also been 
found positive, suggesting E. coli O157:H7 infection is likely in these patients. In addition, the 
National Microbiology Laboratory in Winnipeg has confirmed E. coli O157:H7 for its three cases 
and has reported those results to PulseNet Canada. Provincial health officials in Ontario and state 
and local public health officials in the affected U.S. areas continue investigating the outbreak.  

 
On May 22, a two-year-old boy from southern New York becomes the first reported death 

associated with the outbreak. The media has now taken notice and is reporting to the public on 
the incident.  Numerous calls are coming into local, state and provincial health departments. 
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MODULE 1 QUESTION SET 1 
 
Review the following questions in their entirety and discuss your group’s major concerns at this 
point in the exercise scenario.  
(Note: If cases are not in your jurisdiction, talk about how you would respond if there were.) 
 
1) Who should be notified of the cases? 

a) At what point should the hospital notify the health department? 
b) Refer to the Great Lakes Border Health Initiative Public Health Emergency 

Communication Guideline to help determine if international notification should occur. If 
so, what agencies? 

 

2)   What facility-based disease control measures, if any, should be implemented? 
a) From your knowledge of local or state/provincial hospitals and clinics, are stools of 

patients with diarrhea routinely screened for E. coli O157:H7?  
b) Are antibiotics given to prevent any enteric pathogen from spreading? 

 

3)   What population-level disease control measures, if any, should be implemented? 
 

4)   What surveillance and/or epidemiologic investigations should be/have been initiated? 
 
5)   What interactions would likely occur at this point among laboratories and between labs and 
       other health department entities? 
 
6)    How would public health departments respond to positive EIA tests for Shiga toxin? 
 

7)    How does the veterinary community fit into this investigation? 
 

8)    What other issues are important for discussion? 
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STOP! 
 

Please do not proceed until 
instructed by the 

facilitator . 
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MODULE 1 INJECT 
 
May 24-26  

Cases of E. coli are now widespread throughout the Northeast and Midwest United 
States, as well as Southern Ontario and Quebec.  The number of cases is upwards of 105.  
Regions with positive test results for E. coli O157:H7 include: New York (25),  Michigan (16), 
Pennsylvania (11), Ohio (10), Southern Ontario (9), Minnesota (7),  Southern Quebec (5),  
Vermont (4), New Hampshire (3), Maine (2), Indiana (2), Illinois (2), Wisconsin (1), 
Massachusetts (1), Connecticut (1), West Virginia (1), Maryland (1), Florida (1), North Carolina 
(1), Colorado (1), and Texas (1).  Three more deaths have been officially linked to the outbreak 
while several more are under investigation.   
 

Health officials continue to conduct investigations with confirmed/probable and 
suspected cases to determine the source of the E. coli.  By comparing incubation time and travel 
dates, all cases from outside the Northeast and Midwest U.S. and Southeast Canada (Florida, 
North Carolina, Colorado, and Texas) were linked to consumption of suspected contaminated 
food while patients were in either New York, Minnesota, or Ontario.  Based on epidemiologic 
investigations, lettuce and tomatoes purchased from several supermarket chains predominately 
found in the Northeast, Midwest and Ontario have been identified as potential sources of the 
outbreak and health officials are advising people to discontinue eating these products until further 
testing can be done.   
 

The Centers for Disease Control and Prevention (CDC) determines that the fifteen cases 
reported to PulseNet on May 21 show homogenous matches. State health officials in New York, 
Michigan, Pennsylvania and Ohio are notified by CDC of the connection between the cases. 
CDC immediately begins working with the affected states to set up case-control studies for 
further investigation. CDC also contacts Canadian health officials and determines that the cases 
confirmed in Southern Ontario are also connected to this outbreak. 
 

The deaths from the outbreak and suspected contamination sources are the top news 
stories.  The public is understandably alarmed.  
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MODULE 1 QUESTION SET 2 
 
Review the following questions in their entirety and discuss your group’s major concerns at this 
point in the exercise scenario.  
(Note: If cases are not in your jurisdiction, talk about how you would respond if there were.) 
 
1) Should any further facility-based disease control measures be implemented? 
 

2) Should any further population-based disease control measures be implemented or 
considered? 
a) What do you know of tomato and lettuce distribution systems in the U.S. and Canada, and 

how would they be monitored? 
 

3) With a large number of cases of E. coli occurring around the country, the media will quickly 
learn about the situation.  What should you do to deal with the media?    
a) In order to release consistent messages to the public, who should be working together? 
 

4) Who needs to be notified? 
a) Refer to the Great Lakes Border Health Initiative Public Health Emergency 

Communication Guideline to help determine if international notification should occur. If 
so, what agencies?  

 

5) Would the incident command chain be initiated? 
a) If so, which agency would lead? 
b) What kind of investigation should be done? 
 

6) What types of surveillance data and laboratory results/guidelines would be useful at this point 
in time and how would you use this information? 

 

7) At what threshold of cases should the CDC notify health agencies and the Public Health 
Agency of Canada notify all provinces? 
a) Specifically, which agencies would be notified? 

          

8) What are possible sources of contamination of the tainted food products? How can 
distribution of the suspected food products be controlled? 

 

9) What other issues are important for discussion? 
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STOP! 
 

Please do not proceed until 
instructed by the 

facilitator . 
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MODULE 2 – SCENARIO UPDATE                   
 

On June 3, findings of case-control studies show that tomatoes from several supermarket 
chains predominately found in the Northeast, Midwest and Ontario have been traced as the 
source of the outbreak sweeping the two nations.   
 

By June 4, 214 cases have been confirmed due to this outbreak, making it the largest 
outbreak in recent history. Case totals since May 3 are as follows: New York (28),  Michigan 
(22), Pennsylvania (18), Ohio (19), Southern Ontario (19), Southern Quebec (6), Vermont (6), 
New Hampshire (5), Maine (8), Indiana (9), Illinois (10), Wisconsin (9), Minnesota (9), 
Massachusetts (13), Connecticut (9), West Virginia (3), Maryland (3), Iowa (3), Kentucky (5), 
Rhode Island (2).  
 

There continue to be confirmed cases in other states caused by consumption of infected 
foods during travel to the affected areas, including: Florida (2), North Carolina (1), Colorado (1), 
Mississippi (2), Kansas (1), and Texas (1).   
 

Eighty-five cases are in children under age 16 (39.7%).  Nineteen cases are occurring in 
people ages 16-30 (8.9%); 21 cases in people ages 31-45 (9.8%); 33 cases in people ages 46-60 
(15.4%); and 56 cases in people over 61 years of age (26.2%). 
 

Nineteen people (8.9%) have developed hemolytic uremic syndrome.  There are a total of 
12 deaths (5.6%) due to the outbreak, including 2 children in Ohio; 1 child and 1 elderly woman 
in Michigan; 2 children, 1 elderly man, 1 middle aged man with prior health problems in New 
York; 2 children in Ontario; 1 elderly man in Illinois; 1 child in Maine; and 1 middle-aged 
woman in Pennsylvania. 

 
On June 5, the nightly news releases a video of a terrorist group claiming responsibility 

for the outbreak.  They claim to have sprayed the tomatoes with a large amount of E. coli 
O157:H7 at a sizable distributing warehouse in Southern Ohio.  The group also threatens future 
attacks on the food supply, as well as the water supply.  This news causes a large public outcry 
for greater food safety measures.  The economic impact of this event is great.  Over 150 
supermarkets carrying the suspect tomatoes have been ordered to destroy their remaining stock 
and sanitize their produce departments according to health department guidelines.  The 
distributor who supplied the tomatoes has been forced to halt distribution with transport trucks 
on the road recalled until further notice. 
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MODULE 2 QUESTION SET 1 
Considering the possibility of terrorist involvement, discuss your group’s major concerns at this 
point in the exercise scenario.  
(Note: If cases are not in your jurisdiction, talk about how you would respond if there were.) 
 
1) Who is the incident commander?  
 

2) Discuss the communications issues that are occurring across the border. 
a)    How will cross-border communication activities occur? 

       b)    What crisis communications strategies should be considered at this point in time? 
  
3) What additional surveillance activities should be implemented? 

a)    Would any of these activities be targeted to specific sub-populations? 
 

4) Should any restrictions be placed on the movement or importation of food or ill people across 
borders? 

 

5) What collaborative laboratory activities should be implemented? 
 

6) Where does the agriculture department play a role? 
 

7) How are local, state/provincial, and federal agencies collaborating to address the outbreak? 
 
8) What is the control measure for effective sanitization of the distributor©s warehouse and any 

supermarkets that may have carried infected foods? 
a)   Who would set the guidelines for the sanitation process? 
b)   Who would be responsible for enforcement of the guidelines? 

 

9) What sorts of follow-up do you do with case-patients? 
a)  What do you do to help those who had the disease? 

 

10) When do you return to normal staffing for laboratory, epidemiology and surveillance 
activities? Who sets the conditions and circumstances? 

 

11) How do you assess the impact of this outbreak? 
 

12) How can we minimize this type of outbreak in the future? 
 

13) How can you improve your response for the future? 
 

14) What other issues are important for discussion? 
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EVALUATIONS 

Group Evaluation Form 

 

         
 
Table Number  ______  
 

CIRCLE ONE ANSWER: 
 

Activities  
Did not 

discuss the 
activity 

Par tially 
discussed the 

activity 

Fully discussed 
the activity  

Determine who should be notified and when 
they should be notified for each stage of the 
outbreak. 

1 2 3 

Identify cross-border communication activities 
appropriate for each stage of the outbreak.  

1 2 3 

Identify crisis communication strategies. 1 2 3 

Identify who would serve as the spokesperson 
for the media. 

1 2 3 

INSTRUCTIONS:   The table's facilitator will lead the group in this evaluation by: 
 

·  Reading each activity listed in the first column of each table out loud to the group.   
·  Asking the group members to judge if the group discussed the activity fully, 

partially, or not at all.  
 

DEFINTIONS: 
 
Fully discussed the activity: addressed all important issues to some extent 
 
Partially discussed the activity: addressed the activity, but missed one or more important 
issues 
 
 

The facilitator will then summarize the group members' judgments by choosing one of the 
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Activities  
Did not 

discuss the 
activity 

Par tially 
discussed the 

activity 

Fully discussed 
the activity  

Discuss how consistent information sharing will 
occur among agencies. 

1 2 3 

Describe the type of collaboration that should 
occur for each stage of the outbreak. 

1 2 3 

Describe collaborative laboratory activities that 
should be implemented for each stage of the 
outbreak. 

1 2 3 

Determine what laboratory results would be 
available at different points in the outbreak and 
their implications.  

1 2 3 

Determine health department response for 
positive EIA test for Shiga toxin. 

1 2 3 

Describe surveillance activities for each stage of 
the outbreak. 

1 2 3 

Determine if communications and surveillance 
should be implemented for specific sub-
populations. 

1 2 3 

Determine likely modes of contamination. 1 2 3 

Determine likely modes of disease transmission. 1 2 3 

Identify facility-based disease control measures 
that might be implemented for each stage of the 
outbreak.   

1 2 3 

Discuss population-level disease control 
measures. 

1 2 3 

Identify which agency would lead the incident 
command system. 

1 2 3 

Determine who will serve as the incident 
commander  during each stage of the outbreak. 

1 2 3 

Describe effective sanitation methods for the 
distribution warehouse and supermarkets. 

1 2 3 

Identify possible cross-border movement or 
importation restrictions that may occur. 

1 2 3 
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Activities  
Did not 

discuss the 
activity 

Par tially 
discussed the 

activity 

Fully discussed 
the activity  

Describe follow-up investigations with case-
patients. 

1 2 3 

Identify how and when health departments and 
other agencies would return to normal staffing. 

1 2 3 

Describe how health departments and other 
agencies would assess the impact of this 
outbreak. 

1 2 3 

Describe how an outbreak of this magnitude 
could be avoided in the future. 

1 2 3 

Describe how response to an outbreak of this 
magnitude could be improved. 

1 2 3 

Describe the role of the veterinary community 
during the outbreak. 

1 2 3 

Describe the role of the provincial and state 
agriculture departments during the outbreak. 

1 2 3 

 
 
Additional Activities:  
 
Were there unresolved issues from your table discussions that need to be addressed further 
regarding differences in local, state, and provincial procedures/guidelines?  
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Individual Evaluation Form 

 
Evaluation Form 

 
“ Great Lakes Border Health Initiative Conference —Tabletop Scenario”  

 
Niagara Falls, NY          June 14, 2007 

 
 

  

Circle One Answer 
 

Do you agree or disagree with the 
following statements? 

Strongly 
Disagree 

Disagree Neutral Agree Strongly 
Agree 

1. The content of this tabletop exercise 
is relevant to my practice. 

1 2 3 4 5 

2. The method used to present the 
material was effective. 

 

1 2 3 4 5 

3. The tabletop exercise was realistic. 1 2 3 4 5 

4. The instructions for the tabletop 
exercise were clearly articulated by 
instructors. 

 

1 2 3 4 5 

5. The tabletop exercise was valuable for 
improving my skills. 

 

1 2 3 4 5 

6. Overall, the tabletop exercise was a 
valuable learning experience. 

1 2 3 4 5 

 

 

 

7. Describe the most useful or valuable outcomes of today’s tabletop exercise. 
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8. How did today’s tabletop exercise improve your specific knowledge or skills for managing          
public health emergencies?  Please list the specific areas of knowledge or skill development 
that improved. 

 

 

 

 

 

 

9. In what ways did today’s tabletop exercise disappoint you or fail to meet your expectations?  
What would have made it more successful? 
 

 

 

 

 

 
 
 
 
 

10. On a five-point scale, how useful was this tabletop exercise for your work?  (Circle one 
answer) 

 

  1 2 3 4 5 

 Not at all A little  Somewhat Very Extremely 
 Useful Useful Useful Useful Useful 
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1    11.  If we offered today’s tabletop exercise again in the future, would you recommend it to a 
colleague? (Check one answer) 

 

___ No ___ Recommend with 
  reservations 

___ Recommend with NO 
  reservations 

 

 

12. How well did the participants at your table meet the objectives of the exercise?  For each 
objective, evaluate how well your group met the objective and identify any problems or  

         gaps that need to be addressed. 
 

Objectives: 

a. Demonstrate cross border crisis communication utilizing formal mechanisms described 
in the Great Lakes Border Health Initiative Public Health Emergency Communication 
Guideline.  

 
 
 
 
b. Describe the necessary steps to conduct surveillance and outbreak control processes 

in a cross border communicable disease emergency. 
 
 
 
 
 
 
c. Develop familiarity of the role of multiple laboratories and their procedures associated 

with a communicable disease outbreak.   
 
 
 
 
 
d. Discuss community containment response efforts between local, state/provincial and 

federal agencies. 
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APPENDICES 

Appendix A – Reference Map I- Total Cases  
 
 

 
 

                   Legend for  Reference Map I  

 

Shaded regions represent states and area of provinces 
directly affected by the E. coli outbreak. 

   
States with cases of E. coli caused by consumption of 
suspected contaminated food while on travel in the 
affected areas. 
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Appendix A – Reference Map II- Food Distribution Routes 

 

 
 

                            Legend for  Reference Map I I  

 
Shaded areas represent the tomato farms that supply the 
distributor during November-May.  

 

Location of distribution center with E. coli-infected 
product. 

 
The main delivery routes used by the distribution center©s 
trucking system. 
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Appendix B- E. coli General Information 

 
Source: CDC 

Escherichia coli O157:H7 is a leading cause of foodborne illness. Based on a 1999 estimate, 
73,000 cases of infection and 61 deaths occur in the United States each year. In the ten CDC 
Foodborne Diseases Active Surveillance Network (FoodNet) sites (which represent 15% of the 
US population), there was a 29% decline in E. coli O157:H7 infection since 1996-98. 

Infection with E. coli often leads to bloody diarrhea, and occasionally to kidney failure. People 
can become infected with E.coli O157:H7 in a variety of ways. Though most illness has been 
associated with eating undercooked, contaminated ground beef, people have also become ill from 
eating contaminated bean sprouts or fresh leafy vegetables such as lettuce and spinach. Person-
to-person contact in families and child care centers is also a known mode of transmission. In 
addition, infection can occur after drinking raw milk and after swimming in or drinking sewage-
contaminated water. 

Consumers can prevent E. coli O157:H7 infection by thoroughly cooking ground beef, avoiding 
unpasteurized milk, and by washing hands carefully before preparing or eating food. Fruits and 
vegetables should be washed well, but washing may not remove all contamination. Public service 
announcements on television, radio, or in the newspapers will advise you which foods to avoid in 
the event of an outbreak. 

Because the organism lives in the intestines of healthy cattle, preventive measures on cattle 
farms, during meat processing, and during the growth, harvest and processing of produce are 
being investigated. 

 
What is Escherichia coli O157:H7? 

E. coli O157:H7 is one of hundreds of strains of the bacterium Escherichia coli. Although most 
strains are harmless, this strain produces a powerful toxin that can cause severe illness. E. coli 
O157:H7 has been found in the intestines of healthy cattle, deer, goats, and sheep. 

E. coli O157:H7 was first recognized as a cause of illness in 1982 during an outbreak of severe 
bloody diarrhea; the outbreak was traced to contaminated hamburgers. Since then, more 
infections in the United States have been caused by eating undercooked ground beef than by any 
other food. 

The combination of letters and numbers in the name of the bacterium refers to the specific 
markers found on its surface and distinguishes it from other types of E. coli. 
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How is E. coli O157:H7 spread? 

The organism can be found on most cattle farms, and it is commonly found in petting zoos and 
can live in the intestines of healthy cattle, deer, goats, and sheep. Meat can become contaminated 
during slaughter, and organisms can be accidentally mixed into meat when it is ground. Bacteria 
present on the cow©s udders or on equipment may get into raw milk. In a petting zoo, E.coli 
O157:H7 can contaminate the ground, railings, feed bins, and fur of the animals. 

Eating meat, especially ground beef, that has not been cooked sufficiently to kill E. coli O157:H7 
can cause infection. Contaminated meat looks and smells normal. The number of organisms 
required to cause disease is very small. 

Among other known sources of infection are consumption of sprouts, lettuce, spinach, salami, 
unpasteurized milk and juice, and by swimming in or drinking sewage-contaminated water. 

Bacteria in loose stool of infected persons can be passed from one person to another if hygiene or 
hand washing habits are inadequate. This is particularly likely among toddlers who are not toilet 
trained. Family members and playmates of these children are at high risk of becoming infected. 

Young children typically shed the organism in their feces for a week or two after their illness 
resolves. Older children and adults rarely carry the organism without symptoms. 

What illness does E. coli O157:H7 cause? 

People generally become ill from E. coli O157:H7 two to eight days (average of 3-4) after being 
exposed to the bacteria. Escherichia coli O157:H7 infection often causes severe bloody diarrhea 
and abdominal cramps. Sometimes the infection causes non-bloody diarrhea or no symptoms. 
Usually little or no fever is present, and the illness resolves in 5 to 10 days. 

In some persons, particularly children under 5 years of age and the elderly, the infection can also 
cause a complication called hemolytic uremic syndrome (HUS), in which the red blood cells are 
destroyed and the kidneys fail. About 8% of persons whose diarrheal illness is severe enough that 
they seek medical care develop this complication. In the United States, HUS is the principal 
cause of acute kidney failure in children, and most cases of HUS are caused by E. coli O157:H7. 

How is E. coli O157:H7 infection diagnosed? 

Infection with E. coli O157:H7 is diagnosed by detecting the bacterium in the stool. About one-
third of laboratories that culture stool still do not test for E. coli O157:H7, so it is important to 
request that the stool specimen be tested on sorbitol-MacConkey (SMAC) agar for this organism. 
All persons who suddenly have diarrhea with blood should get their stool tested for E. coli 
O157:H7. 
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How is the illness treated? 

Most people recover without antibiotics or other specific treatment within 5 to 10 days. 
Antibiotics should not be used to treat this infection. There is no evidence that antibiotics 
improve the course of disease, and it is thought that treatment with some antibiotics could lead to 
kidney complications. Antidiarrheal agents, such as loperamide (Imodium®), should also be 
avoided. 

In some people, E. coli O157:H7 infection can cause a complication called hemolytic uremic 
syndrome (HUS), a life-threatening condition that is usually treated in an intensive care unit. 
Blood transfusions and kidney dialysis are often required. With intensive care, the death rate for 
hemolytic uremic syndrome is 3%-5%. 

What are the long-term consequences of infection? 

Persons who only have diarrhea usually recover completely. 

A small proportion of persons with hemolytic uremic syndrome (HUS) have immediate 
complications with lifelong implications, such as blindness, paralysis, persistent kidney failure, 
and the effects of having part of their bowel removed. Many persons with hemolytic uremic 
syndrome have mild abnormalities in kidney function many years later. 

What can be done to prevent the infection? 

Cattle are the principal source of E. coli O157 infection; they carry E. coli O157 in their 
intestines. Changes in the preparation of animals for slaughter and in slaughter and processing 
methods could decrease the contamination of carcasses with E. coli O157 and the subsequent 
contamination of meat. Testing ground beef for E. coli O157 and withholding it from the market 
until the test is negative, as many meat producers began doing in 2002, is probably partly 
responsible for the subsequent decrease in illnesses. 

Cattle manure is an important source of E. coli O157. Manure can contaminate the environment, 
including streams that flow through produce fields and are used for irrigation, pesticide 
application, or washing. Collaborative efforts are needed to decrease environmental 
contamination and improve the safety of produce. 

What can you do to prevent E. coli O157:H7 infection? 

·  Cook all ground beef and hamburger  thoroughly. Because ground beef can turn 
brown before disease-causing bacteria are killed, use a digital instant-read meat 
thermometer to ensure thorough cooking. Ground beef should be cooked until a 
thermometer inserted into several parts of the patty, including the thickest part, reads at 
least 160ë F. Persons who cook ground beef without using a thermometer can decrease 
their risk of illness by not eating ground beef patties that are still pink in the middle. 
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·  I f you are served an undercooked hamburger  or  other  ground beef product in a 
restaurant, send it back for  fur ther  cooking. You may want to ask for a new bun and a 
clean plate, too. 

·  Avoid spreading harmful bacter ia in your  kitchen. Keep raw meat separate from 
ready-to-eat foods. Wash hands, counters, and utensils with hot soapy water after they 
touch raw meat. Never place cooked hamburgers or ground beef on the unwashed plate 
that held raw patties. Wash meat thermometers in between tests of patties that require 
further cooking. 

·  Drink only pasteur ized milk, juice, or  cider . Commercial juice with an extended shelf-
life that is sold at room temperature (e.g. juice in cardboard boxes, vacuum sealed juice in 
glass containers) has been pasteurized, although this is generally not indicated on the 
label. Juice concentrates are also heated sufficiently to kill pathogens. 

·  Wash fruits and vegetables under  running water , especially those that will not be 
cooked. Be aware that bacteria are sticky, so even thorough washing may not remove all 
contamination. Remove the outer leaves of leafy vegetables. Children under 5 years of 
age, immunocompromised persons, and the elderly should avoid eating alfalfa sprouts 
until their safety can be assured. Persons at high risk of complications from foodborne 
illness may choose to consume cooked vegetables and peeled fruits. 

·  Drink municipal water  that has been treated with chlor ine or  another  effective 
disinfectant. 

·  Avoid swallowing lake or  pool water  while swimming.  

·  Make sure that persons with diarrhea, especially children, wash their  hands 
carefully with soap after  bowel movements to reduce the r isk of spreading infection, 
and that persons wash hands after  changing soiled diapers. Anyone with a diarrheal 
illness should avoid swimming in public pools or lakes, sharing baths with others, and 
preparing food for others. 
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Appendix C- E. coli Technical Information 

 
Source: CDC 

Clinical Features Acute bloody diarrhea and abdominal cramps with little or no fever; usually 
lasts 1 week.  

Etiologic Agent Escherichia coli serotype O157:H7. Gram-negative rod-shaped bacterium 
producing Shiga toxin(s).  

Incidence An estimated 73,000 cases occur annually in the United States. Uncommonly reported 
in patients in less industrialized countries.  

Sequelae Hemolytic uremic syndrome (HUS): Persons with this illness have kidney failure and 
often require dialysis and transfusions. Some develop chronic kidney failure or neurologic 
impairment (e.g., seizures or stroke). Some have surgery to remove part of the bowel. Estimated 
61 fatal cases annually; 3-5% with HUS die.  

Costs Estimated 2,100 hospitalizations annually in the United States. The illness is often 
misdiagnosed; therefore, expensive and invasive diagnostic procedures may be performed. 
Patients who develop HUS often require prolonged hospitalization, dialysis, and long-term 
follow-up.  

Transmission Major source is ground beef; other sources include consumption of unpasteurized 
milk and juice, sprouts, lettuce, and salami, and contact with cattle. Waterborne transmission 
occurs through swimming in contaminated lakes, pools, or drinking inadequately chlorinated 
water. Organism is easily transmitted from person to person and has been difficult to control in 
child day-care centers.  

Risk Groups All persons. Children <5 years old and the elderly are more likely to develop 
serious complications.  

Surveillance E. coli O157:H7 infection is nationally reportable and is reportable in most U.S. 
states. HUS is also reportable in most states.  

Trends Since the first description of this illness in 1982, infections have been reported from >30 
countries on six continents. The use of subtyping by pulsed-field gel electrophoresis and 
comparison of patterns by PulseNet has increased the ability to identify outbreaks.  

Challenges Developing farm and slaughterhouse-based methods to decrease contamination of 
meat; encouraging use of irradiation to increase the safety of ground beef; identifying ways to 
prevent contamination of foods eaten raw (e.g., produce); educating the U.S. public to cook 
ground beef thoroughly, preferably using a digital instant-read thermometer; convincing clinical 
laboratories to screen for E. coli O157:H7 in stools from persons with bloody diarrhea; 
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conducting population-based surveillance for HUS and determining which serotype of Shiga 
toxin-producing E. coli was responsible for illness; identifying other vehicles of transmission; 
developing an international network for subtyping and communicating about outbreaks.  

Opportunities Learning more about the ecology of this organism in cattle and other ruminants 
may help in devising methods to decrease its prevalence in food animals. Learning how this 
pathogen contaminates produce items could lead to measures that would increase their safety. 
Decreasing the incidence of these infections would decrease HUS, the major cause of kidney 
failure in children in the United States. Transmission in day-care centers highlights need for 
better infection-control practices. 
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Appendix D – Event Timelines 

 

Module 1 Timeline 

 
 
 

Module 1 and Inject 1 Timeline 
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Module 1, Inject 1, Module 2  
 

 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 


