
Epidemiology Group Scenario – 

Case Investigation of Suspected Novel Influenza 


Facilitator Guide


General Instructions for Facilitators: 

· The players in this exercise will collectively act as a specialized Rapid Response Team (RRT) that has been assigned to investigate possible outbreaks of human infection with avian influenza A(H7N9) virus.

· Depending on the size of the overall group being trained, it may be appropriate to break into smaller groups to complete this case study. This training has been designed for training breakout groups consisting of <10 persons, with facilitators assigned to each group.  

· In the scenario, students will be deployed to the fictional city of Pao Mai in Pao Mai province to investigate a severe respiratory disease outbreak.  

· Facilitators should adapt the scenario, as needed, to their local situation in order to improve the realism of the exercise and more effectively engage students.   

· For additional assistance in administering this case study, see “Considerations for Planning and Conducting the Interactive Components of the Rapid Response Team Training.”  

· The sum total of time to complete this entire training is about 3 hours.  Individual sections of this training list the recommended amount of time to devote to each section. Please be sure to keep students on track and to not go over the allocated time per section.


Materials needed:

Easel, pad of paper, whiteboard or chalkboard and corresponding writing instruments (pens, dry-erase markers, chalk, etc.).

Case investigation supporting tables (2 Excel spreadsheets)



A. Before You Leave to Investigate 

Instructions: Read the following scenario. Working with your group, brainstorm ideas to answer the question that follows. 

November 9

On November 9th, the medical director at Pao Mai Provincial Hospital notifies the Provincial Health Office about two cases of illness.  First, the hospital admitted a previously healthy person who had worked at a poultry farm with severe respiratory illness characterized by pneumonia.  Later that week, a 37-year-old staff doctor at the hospital also developed severe respiratory illness that progressed to Acute Respiratory Distress Syndrome (ARDS) and is now intubated and on a ventilator at the intensive care unit at the same hospital. The medical director is concerned that the patient and the staff doctor may have novel influenza.  



Question 1:  If you had received this call, what additional information would you want to receive from the treating physician?


Suggested answer – A call such as this would likely raise lots of questions, some of which may or may not be known by the treating physician and would require further follow-up (this can be a role of a RRT or rapid response team). Specific to the treating physician, you would want to receive all pertinent demographics, clinical and laboratory data, and potential exposures:

	Demographic data
· Patient name, home address, home/mobile telephone numbers
· Date of birth, age, sex
· Travel history in the 7 days before the onset of symptoms
· Occupation or daily work activities (note if health-care or laboratory worker)

Clinical data
· Date of illness onset
· Date of hospitalization
· Symptoms on day of onset
· Days of illness before initial presentation
· Symptoms at initial presentation
· Duration of hospitalization
· Pre-existing conditions
· Treatment regimen
· Use of antivirals, and specifically neuraminidase inhibitors, with date of initiation, duration of use.




Laboratory data
· Date of sampling
· Tests ordered/type of sample(s) collected, results
· White blood cell count and differential
· Haemoglobin/platelets
· Aspartate amino transferase (AST) /Amino alanine transferase (ALT), and creatinine
· Chest radiograph results

Exposure History
Human exposures: contact with confirmed or suspected human cases of novel influenza in the 7 days before symptom onset
· Relationship with contact
· Type of contact (speaking distance, slept in same room, touched, provided bedside care, etc.)

Animal exposures: history of contact with animals (chickens and other animals) and their environment in the 7 days before symptom onset
· Setting (farm, backyard, household, live market, hunting, etc.)
· Type of animal exposure (de-feathered, slaughtered, butchered, prepared, cleaned cages, shared living space, handled/used droppings as fertilizers, handled, played with, etc.)
· Intensity of exposure such as casual contact (e.g. just eating etc.) or more intensive (engaged in defeathering, slaughter, sale in a market etc.)
· Occupational exposure to animals and/or animal products
· Consumption of raw or undercooked animal products
· Presence of avian influenza infection in animals in the area
· First/last date(s) of contact with animal exposures

Much of the information above might not be known by the treating physician, particularly the exposure history. It will be up to the Provincial Health Office and its RRT to follow-up and collect additional information.

It is unclear if the staff doctor at the hospital who became ill had direct interaction with the initial patient, and therefore more investigation is warranted to determine what, if any, contact occurred between the two individuals. If occupational exposures are of interest, you would want to identify other staff that came into contact with the initial patient and the staff doctor. In addition, you would want to identify other persons who came into contact with the initial patient and the staff doctor from 1 day prior to 14 days after symptom onset.

Facilitator note – This would also be an opportunity to discuss the triggers that would lead to further investigation, and you may also want to discuss whether or not cases such as these reported to the provincial hospital would be identified in an event-based surveillance system. 





 Information from the Medical Director

· The patient is a 45-year-old male poultry farmer who sells chickens at the Pao Mai market every weekend.  He states that none of the chickens in his stall at the market showed any signs of illness during the weekend before he became ill.
· On November 1, the farmer developed a fever of 39○ C and a productive cough.
· The farmer’s wife took care of the farmer at home for two days.  She bathed, fed, and tended to him because he was too fatigued to get out of bed.
· On November 3, the farmer developed shortness of breath and went to Pao Mai hospital where he was hypoxic and needed supplemental oxygen, and a chest x-ray showed bilateral lobar infiltrates indicating pneumonia.  
· The staff doctor at Pao Mai was the first health care worker to assess the farmer in the Emergency Department of Pao Mai hospital.  
· On November 7, the staff doctor reported late to work. She told a colleague that she had been awake all night with a cough and chest pain.  The colleague noticed that the staff doctor was pale and fatigued. While they were talking, the staff doctor passed out in the hallway of the hospital.  Medical staff provided resuscitation and the staff doctor was transferred to the intensive care unit where she was intubated.  A chest x-ray showed bilateral ground glass opacities consistent with Acute Respiratory Distress Syndrome (ARDS).  The staff doctor is still in the intensive care unit.  
· On November 8, the farmer’s wife came to the clinic at Pao Mai hospital complaining of a cough and muscle aches. She said her symptoms began on November 5. She was told to rest, drink plenty of fluids and take paracetamol for her muscle aches.  
· The farmer’s two children (6 and 8 years old) have been well and are staying with relatives so that their mother can take care of their father who is still hospitalized at Pao Mai Hospital. 
· There are rumors that there are additional sick persons with similar symptoms in the village. 
  

[image: ]




B. Plan the Response

I. Logistics and Documentation 

Instructions: You must plan how you will respond to this situation before you leave for the field. As a group, answer the following questions. Use an easel, pad of paper, or chalkboard to create the lists requested below.

Question 1: Who are the core members of the rapid response team (RRT)?  Think about this in terms of expertise that is needed and roles that should be filled.

Suggested Answer – The rapid response team includes people who will travel to the affected area as well as people who provide support.  The size and composition of the initial team may vary depending on the size and complexity of the anticipated investigation and whether an outbreak is occurring in animals.  

The core roles of the rapid response team (RRT) are:
· Team leader
· Epidemiologist or health officer
· Hospital clinical officer
· Chief medical officer or other representative
· Senior hospital nurse
· Senior laboratory technician/ scientist
· Veterinarian/ animal health specialist
· Communications specialist

Expanded team roles may include: 
· Health promotion officer
· Infection control officer
· Logistician/administrators
· Interviewers
· Security officer
· Biosecurity officer
· One Health officer and/or Environmental health officer

It is possible that some individuals may have multiple responsibilities depending on local resources.


Question 2: Defining the roles and responsibilities of the RRT is important to ensuring the success of the team.  Describe the responsibilities of each member of the RRT.

Suggested Answer –Keep in mind that not every team will be exactly the same – team composition will be country specific.  It will depend on the human resources capacity you have in your country, the circumstances of the investigation, and the way your country’s government organizes public health (centralized versus decentralized).  It is more important that team members have the knowledge and skills to fulfill their roles than it is to simply fill a team position. The primary roles and responsibilities of each member of the RRT are described below.


Core Members

· Team leader: The team leader will present available information to team members, outline the investigation plan, assign team member roles and responsibilities early in the investigation, ensure that team members carry out their roles, and make sure that crisis communication with the media takes place.  The team leader may sometimes designate one person to oversee all media communication, but all members of the team should understand the crisis communication plan and how daily updates on their work to the team leader are critical to the success of the plan. The team leader should also ensure that international reporting is completed and maintain communication with other officials.  The team leader should be sure information is provided to multiple sectors so that all relevant agencies can stay informed. The team leader is ultimately responsible for daily situation reports to local multi-sectoral partners as well.

· Epidemiologist or health officer: In the first stages of an outbreak, the epidemiologist or health officer verifies that an outbreak is actually occurring.  He or she establishes a case definition (which we will talk more about later), and conducts case finding. The epidemiologist or health officer also identifies what might be causing the illness and how to control it.  He or she will then work to get infection control measures initiated, and institute case management measures to minimize the number of deaths.  Finally, he or she will be responsible for data collection and analysis.

· Hospital clinical officer: Some teams might have doctors, nurses, or others who focus on caring for patients. The hospital clinical officer may be the chief medical officer or a senior hospital nurse.

· Chief hospital medical officer: A chief hospital medical officer or other hospital personnel would advise and assist in managing novel influenza patients, educate hospital staff on infection control measures, and work to implement and supervise infection control measures in clinics, hospitals, and homes.  The chief medical officer should also be familiar with area hospitals, including the number of beds and medical capability. 

·  Senior hospital nurse: A senior hospital nurse might have similar duties. He or she may also advise and assist in the collection of clinical specimens from case-patients, and advise healthcare workers and family members about infection control procedures. 

· Senior laboratory technician/ scientist: A senior lab technician or a microbiologist would advise about and assure proper specimen collection, transportation, and storage; verify proper laboratory diagnosis of the novel influenza virus infection to help refine a case definition; know area laboratory capability; and know or devise a plan for sharing specimens with national or WHO laboratories. 

· Veterinarian/ animal health specialist: Veterinarians or other animal biologists are critical members of a rapid response team that must respond to a novel influenza outbreak.  They serve as liaisons with agricultural and wildlife officials, the agricultural industry and animal conservation groups.  They also provide expertise in bird and other animal reservoirs, facilitate identification of infected and exposed birds and other animal populations, and advise and assist with control measures of novel influenza in birds, other animals and humans, including monitoring and communicating with potentially exposed animal workers.

· Communications specialist: Some teams may include a designated communications specialist who coordinates and assists in communications with the media, international community, and officials, develops single overriding communications objectives (or SOCOs), serves as a liaison with the community, increases community awareness of novel influenza and provide rumor control.  The communications specialist would also ensure that communications are multi-sectoral and that all agencies work together to develop communications messages, when possible. These persons can also be essential in social mobilization efforts to engage the community to support case finding or to detect additional events of interest.



Expanded team members may include: 

· Health promotion officer: Someone on the team may be assigned to coordinate and oversee prevention and control measures to prevent further spread of disease.

· Infection control officer: Someone on the team may be assigned to advise health units on proper infection control in conjunction with health promotion.

· Logistician/administrators: Someone on the team may be assigned administrative duties or to handle logistics. This may be a separate position, or this person may also have another function on the team. An Operations Manager should manage supplies (This includes obtaining, storing, distributing, and tracking them). This team member should also keep track of finances and expenditures, arrange transportation for team members, and monitor communications.

· Interviewers: Interviewers may be called in to assist with collecting information from patients, doctors, or others. Persons with backgrounds in sociology and anthropology have proven particularly adept at asking questions and identifying solutions applicable to the local context.

· Security officer: If you are working in an area where security is an issue, you might have a security officer to coordinate security issues to ensure the safety and protection of team members, patients, and others.

· Biosecurity officer: Someone on the team may be assigned to oversee the use and distribution of PPE and decontamination processes.

· One Health officer and/or Environmental health officer: Someone on the team may be assigned to oversee environmental sampling or coordinate the logistics of environmental health or animal health.  The person with this role would also make sure the case investigation and communication activities had multi-sectoral involvement.




II. Communications

Instructions:  Your team has identified the documentation needed to perform the field investigation, and has also identified, located, and gathered all the necessary materials and supplies. The team has a plan for supplies and transportation logistics. 

The next step – before you leave to go to the field – is to form a communications plan and talk with stakeholders. The team needs to determine several things.  

Question 1: Who will you need to communicate with before you leave for the field? For each of these individuals, determine what information they need to know. Also determine if you have any specific questions for them.  Complete the table provided in your workbook below.  (Note: Even if the RRT is not communicating directly with these groups, it will be helpful to consider what information needs to be communicated to which groups.) 

	WHO to contact
	WHAT to tell them
	Questions to ask them?

	
	



	

	
	



	

	
	



	




Suggested Answer – Responses will vary by country, but will consist of the following groups:

Government Departments: The most important aspect is to make sure that all necessary departments are informed and involved to the extent necessary. Avian, novel and pandemic influenza response is multi-sectoral and RRT members may come from different government departments. 

International Teams: While there may not yet be the need for international teams within the context of this scenario, it may be worthwhile to discuss international communications with these groups. In an outbreak that requires immediate response, it is likely that your country’s government will request assistance from the WHO and other international organizations.  An international team will arrive on the scene soon after they are called. There is no single model for the ways the teams will work together.  Every situation will differ based on the outbreak at hand and the response capacity within your country, so it is important that all team members be flexible and adaptable to the constantly changing situation.  To ensure smooth and productive collaboration with international teams, it is important to define roles, responsibilities, and leadership of the different teams at the outset of the outbreak response.  There should also be clear lines of authority and communication.  A routine for reporting of information between teams should be established early to ensure consistent and timely communication of information between teams.

Local authorities: Ensure that local authorities are informed and involved to the extent necessary. Coordinating with local authorities will also aid in understanding community-specific dynamics that might not be apparent to individuals living outside of a given community, for example you may need to ask about local security issues, local cultural issues, all local languages spoken in the area, etc.

Media:  If the media is already aware of your investigation, you may need to communicate with the media about what to expect going forward.


Facilitator Note – This is an opportunity to review/discuss ethical conduct as well, particularly as it relates to maintaining confidentiality, ensuring consent, and respecting cultural beliefs, practices, and customs.  Participants’ answers to what to say and which specific questions to ask may vary.





Question 2: Who on your RRT is responsible for communicating with other national agencies and the media? 

Suggested Answer – The team leader will need to delegate tasks to the appropriate team members, and the communication responsibilities should be decided upon in advance. When communicating with other national agencies and the media, the team leader should be the point of contact for this communication, unless otherwise delegated to the communications specialist.






Question 3. How will your team members communicate with each other once some or all of them are deployed to the field?


Suggested Answer – Strategies for effective communication within the RRT are described below. Because members of the RRT will likely be managing multiple responsibilities and may be in different locations during the course of the investigation, it is important to establish a plan for communications prior to investigation.

Share Contact Information: A database should be established at the beginning of the investigation with contact information and roles for each rapid response team member.  This database should be multi-sectoral. This information should also be summarized in a brief document and shared with all team members and the information should be updated regularly. 

Establish Communication Channels: 
· Team members need to determine a time when all team members can either attend a meeting in person or be on a group conference call and participate.
· Depending on the scale of the outbreak these meetings could be held either daily or weekly, though daily is recommended at the beginning. The team leaders provide the team members with information from all members that is then used to provide direction for the team members. The leader, with input from the members, makes lists and assigns specific roles and activities for each of the team members. 
· In addition, it is important that there is effective communication between team members and persons living in the community where the suspected case resides. If your country has many local dialects, make sure that at least one member of your team is fluent in the local language and have a plan for a back-up solution if this one member of your team is no longer available.
· Finally regular communication between team members is not only essential for a coordinated response, but to maintain team morale and cohesiveness, especially in austere environments. The team leader must make sure that his team feels “connected” to leadership, and to one another on a regular basis.

C. 
The Investigation: Case Definition Group Discussion 

Instructions: Read the update on the case study scenario given below. Using the data provided to your team from the medical chart and x-rays, as a group address the questions provided.

s

November 10

The RRT team arrives at Pao Mai to investigate the farmer and doctor cluster.  The team goes directly to the provincial hospital to begin the investigation.  

The medical charts for the patients are provided to the investigative team.


Abstracted Data from Medical Charts for Patient #1 and Patient #2

Patient #1

Forty-five-year-old male presented to the hospital on November 3 with fever, productive cough, and shortness of breath. 

Date of Symptom Onset: November 1

Vitals upon admission: 
Temperature = 39○C
Heart Rate = 120
Respiratory Rate = 30
Blood Pressure = 90/60
Oxygen Saturation = 88%

Started on supplemental oxygen and antibiotics on November 3.

Paired nasopharyngeal and throat swabs were initially positive for an un-sub-typeable influenza A virus at the provincial laboratory.  The sample was then sent to the national laboratory and found to be positive for influenza A(H7N9) virus by real-time RT-PCR using primers and probes targeting the matrix, H7 and N9 genes. 




Patient #2
37-year-old female doctor admitted on November 7

Provided medical care to Case #1 on November 3
Onset of cough and chest pain on November 7
Unconscious and intubated in the intensive care unit
No significant medical history
Initial blood count reveals low lymphocytes and platelets and high aspartate aminotransferase, creatine kinase, and lactate dehydrogenase
Vitals upon admission: 
Temperature = 38.5○C
Respiratory Rate = 8
Blood Pressure = not detectable
Oxygen Saturation = not detectable by pulse oximetry

Endotracheal tube aspirate was negative for influenza by rapid antigen detection test at the provincial hospital laboratory.


Question 1: You and your team realize the need to develop case definitions for this outbreak investigation. What are the critical components of a case definition? 


	Question 1: Suggested Answer and Facilitator Notes:

· A case definition should be specific to the outbreak under investigation.

· A case definition includes criteria for person, place, time, and clinical features.
 
·  Person: includes key characteristics of affected persons, such as age, sex, race, occupation and exclusion criteria 

·  Place: typically describes a specific geographic location or facility associated with the outbreak

·  Time: is used to delineate a period of time associated with illness onset for the cases under investigation 

·  Clinical information: is based on simple and objective measures

·  Laboratory testing: This will often define if a case is a confirmed case

· The elements of defining person include key characteristics of affected persons.  For example, a case definition might specify poultry workers or persons exposed to sick pigs at a livestock show.  The elements of defining place typically describes a specific geographic location or facility or institution associated with the outbreak. Limiting the time period enables exclusion of similar illnesses which are unrelated to the outbreak of interest. Clinical criteria should be based on simple and objective measurements.  
· There may be more than one case definition in an outbreak investigation. For example, there may be different case definitions for suspect, probable, and confirmed cases. In this circumstance, laboratory results are essential. Case definitions may change as investigation progresses
· Early in investigation: the case definition may be broad
· Later in investigation: the case definition may be refined to be more specific to person, place, time, or clinical information that has been gained
· There will be separate case definitions for human events and animal events




Question 2: Have your team develop a suspect, probable and confirmed case definition for this outbreak. However after the discussion, for the sake of standardization, please use the case definition below for further case characterizations. Note that case definitions may always be adapted to the local context to confirm any case of novel influenza A(H7N9) in humans.


	Question 2:  Suggested Answer and Facilitator Notes:
Confirmed case:  Influenza A(H7N9) virus infection in a person that is laboratory confirmed using methods in accordance with WHO-approved protocols for detection of avian influenza A(H7N9) virus (e.g. rt-PCR and/or viral culture).
[bookmark: _Hlk514750599]Probable case:  A person with acute onset or worsening of fever or respiratory illness during past two weeks in a person meeting exposure criteria (below) and for whom laboratory results were A/unsubtypeable (inf A pos, inf A(H1) neg, inf A(H3) neg by RT-PCR) and influenza B negative.
Suspect case:  A person with acute onset or worsening of fever or respiratory illness meeting exposure criteria * and for whom confirmatory laboratory test results are not known or pending.
Exposure Criteria:
· Recent exposure (within 14 days prior to illness onset) of symptoms to a market where animal/poultry illness has been reported or avian influenza A(H7N9) virus has been detected
· Recent travel (within 14 days of illness onset) to areas where humans have become infected with avian influenza A(H7N9) virus or to areas where avian influenza A(H7N9) viruses are known to be circulating in animals (poultry)
· Persons who have had recent close contact * (within 14 days prior to illness onset) with confirmed, probable, or suspected cases of human infection with avian influenza A(H7N9) virus 
· Unprotected exposure prior to onset of symptoms to live avian influenza A(H7N9) virus in a laboratory
* Close contact may be regarded as coming within about 3 feet (1 metre) of a confirmed, probable, or suspected case while the case was ill (beginning 1 day prior to illness onset and continuing until resolution of illness). 
· This includes healthcare personnel providing care for a confirmed case without appropriate PPE use, family members of a confirmed case, persons who lived with or stayed overnight with a confirmed or suspected case, and others who have had similar close physical contact.





Question 3: Do any of these cases meet the above case definition for human infection with avian influenza A(H7N9) virus?  If so, would these cases be classified as suspect, probable, or confirmed?  What is/are the potential sources of exposure for each case?

Suggested Answer – Yes, both cases meet a case definition for human infection with avian influenza A(H7N9) virus. 

· Case #1 meets the case criteria for a confirmed case: the sample was positive for influenza A(H7N9) virus by RT-PCR at the national laboratory. 

· Case #2 meets the case criteria for a suspect case: at the present time, there is no supportive laboratory evidence of influenza infection; however, the patient has clinical and radiological evidence of pulmonary parenchymal disease AND has a history of close contact with a laboratory-confirmed case of H7N9 virus infection within 14 days before her illness onset.

· Case #2 provided medical care for the patient, which is characterized as close contact

The potential source(s) of exposure are as follows:

· Case #1: Contact with chickens at the Pao Mai market, contact with chickens within his own flock (although none of his chickens were symptomatic, which would be expected with an LPAI virus)

· Case #2: Contact with Case #1 in providing medical care

Note that the above sources of exposure are based upon what was collected in the case history—there could be additional exposures not currently known. Remember that the case history relies on the interviewee to be a reliable historian, and relies on a thorough interviewer, and a comprehensive case history form.


Question 4:  What would need to happen in order for Case #2 to move from its current classification to a confirmed case?

Suggested answer – In order for Case #2 to move from a suspect case to a confirmed case, there must be laboratory evidence of infection with novel influenza A(H7N9) virus. The endotracheal tube aspirate was negative for influenza by rapid antigen detection test at the provincial hospital laboratory, so there is currently no supportive laboratory evidence. As with Case #1, the sample (or a separate specimen) should be sent to the national laboratory for further testing for novel influenza A(H7N9) by RT-PCR. 

It is recommended to collect multiple specimens from different sites and at different time points during the illness from persons with suspected infection. This is especially important if the initial specimen is negative for novel influenza virus, but novel influenza virus infection is highly suspected based on contact and/or clinical history.  

D. The Investigation: Specimen Collection Group Discussion 

Instructions:  In your groups, address the following questions based on the case study data provided. 


Question 1: What specimens should be collected and from whom? Fill in the chart below with the information. If no specimen would be requested, list “not requested”.   

	Individual
	Specimen needed?
	Specimen taken?
	If a specimen is taken:

	
	
	
	Specimen type?
	When should specimen be taken?

	Case #1 
	
	
	
	

	Case #2
	
	
	
	

	Wife of Case #1
	
	
	
	

	6-year-old child of Case #1
	
	
	
	

	8-year-old child of Case #1
	
	
	
	




Suggested Answer – The optimal specimens for confirming infection may vary depending upon the novel influenza virus in question. WHO has not yet issued guidance on optimal specimens for detection of avian influenza A(H7N9). Currently, the US CDC recommends collecting paired specimens that include a nasopharyngeal swab or nasal aspirate/wash plus a throat swab for investigation of possible A(H7N9) cases.  If a nasopharyngeal swab cannot be collected, a nasal swab may be taken in its place.  

In a patient with signs of lower respiratory tract disease like the staff doctor in this case, a lower respiratory tract specimen should also be sent for testing (in addition to a nasopharyngeal swab), if one is available (see below for methods of obtaining a lower respiratory tract specimen).  This is because avian influenza viruses are thought to possess characteristics that make them more likely than seasonal influenza viruses to bind and replicate in the lower respiratory tract so virus may be present in higher quantities in a lower respiratory tract specimen.   

Options for collection of lower respiratory tract specimens include obtaining an endotracheal aspirate from intubated patients (which could be done for the staff doctor).If being collected for other purposes a broncheoalveolar lavage (BAL) or pleural fluid may be obtained.  BAL or thoracentesis (a procedure for the collection of pleural fluid) are invasive procedures and should not be performed solely for A(H7N9) diagnostic purposes unless they are being performed for another clinically indicated purpose. 

It is also recommended to collect multiple specimens from different sites and at different time points during the illness from persons with suspected infection. This is especially important if the initial specimen is negative for novel influenza virus, but novel influenza virus infection is highly suspected based on contact and/or clinical history.  

Timing of specimen collection: The first respiratory specimen should be collected as early as possible during the illness episode. Respiratory specimens should ideally be collected before starting antiviral treatment but treatment should not be withheld or delayed for specimen collection.  


For completion of the table: 
	Individual
	Specimen needed?
	Specimen taken? 
	If a specimen is taken:

	
	
	
	Specimen type?
	When should specimen be taken?

	Case #1 
	Yes (illness confirmed)
	Yes
	Paired nasopharyngeal and throat swabs
	As soon as possible

	Case #2
	Yes (illness suspected + close contact)
	Yes
	Endotracheal tube aspirate and nasopharyngeal swab

	As soon as possible

	Wife of Case #1
	Yes (illness suspected + close contact)
	Not yet
	Paired nasopharyngeal and throat swabs
	As soon as possible

	6-year-old child of Case #1
	No (no signs of illness, household contact)
	Not indicated
	
	

	8-year-old child of Case #1
	No (no signs of illness, household contact)
	Not indicated
	
	





E. The Investigation: Case Finding Group Discussion 

Instructions:  In your groups, address the following questions based on the case study data already provided. Consider the following in your discussion:

· Locations and settings for case finding
· Who you might like to interview
· Questions the RRT would ask potential cases
· Need for PPE while conducting interviews
· 


Update

There is concern that there may be other human cases of novel influenza in Pao Mai Province that have not been recognized.



Question 1: How would the RRT find out if there are additional cases and what case finding strategies will the RRT use? 


Suggested Answer – To find out if there are additional cases, the RRT should begin (or continue) with both active and passive case finding, with an immediate focus on active case finding. 

Active case finding refers to a search effort by public health workers or RRT members throughout the geographic area where a case has been identified and/or where animal outbreaks of avian influenza virus infection have been documented or are suspected. Depending on the circumstances, consider house-to-house searches, visits to health care facilities, private practitioners, traditional healers, and laboratories.

Passive case finding refers to suspect/probable cases that are reported without active search efforts by public health staff. 

For the case investigation in Pao Mai, RRT members should specifically identify persons who may have had close contact with the known cases (this is referred to as contact tracing). Additionally, the RRT members should identify persons who may have been exposed to poultry at the market in Pao Mai. Furthermore, the RRT members should monitor the hospital and other health care providers in the area to determine if there are other persons with influenza-like-illness who may have been exposed to sick humans or animals.


Information discovered through case finding interviews is as follows: 

November 10


The wife of a tailor who lives near Case #1 reports that her husband became ill (fever, cough, and shortness of breath) on November 5.  She also indicates that Case #1 and her husband are good friends and Case #1 had visited their home on November 1 to have dinner but left early because he said he was not feeling well.  The tailor was hospitalized in a private hospital from November 5-8 with pneumonia but he is now feeling much better. The RRT considers the tailor to be a suspect case of human infection with avian influenza A(H7N9) virus.


F. The Investigation: Contact Identification Group Discussion 

Case Study Update

Through the case finding activities of the RRT, close contacts of the known cases have been identified in the village. Your RRT team must now develop a system in the village to monitor and manage these contacts.



Instructions: As a group, develop a village-based system to monitor and manage contacts, answering the questions given below.  




Question 1: What is your definition of a close contact?  

Suggested Answer – A close contact is anyone who provided care for the patients, including health care workers without appropriate PPE or family members, or who had other similarly close physical contact; anyone who stayed at the same place (e.g. lived with, visited) as a probable or confirmed case while the case was symptomatic.



Question 2: What is your proposed village or community--based system to monitor contacts for signs of illness?

Suggested Answer – Answers will vary, based upon resources within the village. Close contacts should be actively monitored by public health staff each day for any signs of illness for at least 7 days after the last known exposure to a case of novel influenza virus infection or to animals suspected of being infected with avian influenza virus. 
· Contacts could be encouraged to self-monitor their health, for example, by checking their body temperature each day. Instruct them to immediately report onset of fever or respiratory symptoms to health authorities or the hospital.
· The RRT team should communicate with the contacts and let them know that they will be visited and/or telephoned daily by a member of the RRT to ascertain their clinical status.  In remote areas, this may require establishing a special monitoring station to conduct daily monitoring of contacts.

If not currently in place, an active, event-based surveillance system should be implemented to identify patients with suspected illness. This should be supplemented by continued contact tracing and case investigation by the RRT.



Question 3:  If your team identifies a contact with illness symptoms, what will you do?

Suggested Answer – If the RRT identifies a contact with illness symptoms, you should consider the health and safety of the RRT team and the contact. RRT members, if there is potential for close contact, should use personal protective equipment such as an N95 respirator, eye goggles, disposable gowns, and disposable gloves. The contact should be referred to a designated health care facility immediately, and the RRT, depending on protocol, should consider collecting an upper respiratory tract specimen from the contact. Alternatively, this could be collected at the designated health care facility.

The RRT may also provide immediate empiric treatment with a neuraminidase inhibitor (such as oseltamivir) to the symptomatic contact, if antiviral medication is available.




G. The Investigation: Data Management Problem Solving Activity 


Instructions: Read the updated information given below. Use this information to develop a line-list for both cases and contacts in order to organize all of the outbreak information obtained through the RRT team interviews.  An incomplete line-list is started for you below.  Fill in all relevant variables in the blank columns and enter data where available. Classify cases into categories (under investigation, probable, confirmed) based on the data provided.  


November 11

Case # 1 (farmer) is still hospitalized and receiving treatment for pneumonia. As previously noted, paired nasopharyngeal and oropharyngeal swabs taken from the farmer were confirmed as positive for novel influenza A(H7N9) virus at the national laboratory.

Case #2 (staff doctor) died this morning.  Based on the recommendations of the RRT, an endotracheal aspirate was taken on November 9 and tested positive for novel influenza A(H7N9) virus at the national laboratory.  

Case #3 (farmer’s wife) still has a lingering cough but is feeling better.  Based on the recommendations of the RRT, she had paired nasopharyngeal and throat swabs taken on November 9, but they were negative for novel influenza A(H7N9) at the national laboratory. 

Case #4 (the tailor) has fully recovered from his illness and is at home.  


After conducting interviews with doctors, nurses and other healthcare workers in the hospital and visiting the home village of the case patients, the RRT has compiled information on dozens of contacts. A sample of the data gathered is listed below:

Contact #1 
(Case #1’s father-in-law) A 60 year-old male, retired shopkeeper who lives with case #1 and contact #3.  He denies any symptoms. 

Contact #2 
(Case #2’s mother) A 55-year-old female textile worker who lives with Case #2.  She is overcome with grief at the loss of her daughter.  She reports that she may have had a fever on November 9th and has been feeling weak and very tired since then.  During the interview, you notice that she coughs every now and then.

Contact #3 
(Case #1’s sister)  A 39-year-old female.  She does not live with Case #1 and Case #3, but she often helps Case #1 to sell chickens at the local market and she was with him at the market on the Saturday before she became sick (October 29).  She says she hasn’t been feeling well since October 31 when she developed a fever (now resolved), cough, and fatigue.

Interviews with healthcare workers at the hospital indicate that at least 3 workers may have been within a meter of Case #1 without appropriate PPE.  One of these workers reports feeling ill. All 3 potentially exposed healthcare workers live in Pao Mai.

Contact #4
A 35 year-old female nurse cared for Case #1 without appropriate PPE on the first day of his admission.  She denies any symptoms.

Contact #5
A 23 year-old male hospital worker who cleaned the room of Case #1 each day. He denies symptoms.

Contact #6
A 32 year-old male doctor who examined Case #1 each morning starting on November 5th. He developed a cough three days ago (November 8) but says he otherwise feels fine.



Question 1: Fill in the case line list below using the information provided above.   Many variables can be included in a line-list.  Include those that you think are most relevant, if you need to add more columns do so.  

CASE LINELIST
	
	Age
	Sex
	
	
	
	

	Case #1
	
	
	
	
	
	

	Case #2
	
	
	
	
	
	

	Case #3
	
	
	
	
	
	

	Case #4
	
	
	
	
	
	




Suggested Answer – See the next page for an example of a completed line list with the information provided. Note that there are multiple ways of recording data and data should be recorded in the most efficient manner possible. For example, a single column for any symptoms is convenient but it is difficult to track individual symptoms if presented in a list as shown below. An alternative would be to create a separate column for each symptom. Similarly, separate columns could be created for each specimen collected, along with the collection date, type of test conducted, and result.

Another consideration for line lists is how to handle missing or unknown information. Line lists will typically be completed over time, as more information about a case is identified (e.g., test results). Other information may not have been collected, such as the age and occupation of Case #3. It is important for the RRT to establish how to handle missing data and information in the line list ahead of time.



Completed Case Line List


	 
	Age
	Sex
	Case Status
	Occupation
	Symptoms
	Date of Onset
	Specimen Collected
	Specimen Collection Date
	PCR Result
	Patient Disposition

	Case #1
	45
	Male
	Confirmed
	Farmer
	Fever, Cough, Shortness of breath
	11/1
	NP swab, OP swab
	11/3
	Positive - A(H7N9)
	Hospitalized

	Case #2
	37
	Female
	Confirmed
	Physician
	Cough, chest pain, ARDS
	11/7
	ET aspirate
	11/9
	Positive - A(H7N9)
	Hospitalized - Died

	Case #3
	Unknown
	Female
	Suspect
	Unknown
	Cough, muscle aches
	11/5
	NP swab, OP swab
	11/9
	Negative - A(H7N9)
	Not hospitalized

	Case #4
	Unknown
	Male
	Suspect
	Tailor
	Fever, Cough, Shortness of breath
	11/5
	Unknown
	--
	--
	Hospitalized - Discharged to home








H. The Investigation: Epidemic Curve Problem Solving Activity 

Instructions: Read the update provided. Use this information and the investigation summary provided to create an epidemic curve. You may work with others to assemble the curve, but be sure to create your own. Then answer the questions that follow.


New laboratory evidence.
The laboratory evidence has come back positive for novel influenza A(H7N9) virus on three contacts: Contact #2, #3, and #6.



Question 1. Using the data from the case study, create an epidemic curve from the cases reported so far. Draw your curve on the graph paper provided below.  

Summary of Data from Case Study
As of November 11.

Date of onset  			Number of Cases
October 31st			1 confirmed (farmer’s sister)
November 1st			1 confirmed (farmer)
November 5th			1 suspect (farmer’s friend)
November 5th 			1 suspect (farmer’s wife)
November 7th			1 confirmed (first doctor) 
November 8th			1 confirmed (second doctor)	
November 9th			1 confirmed (mother of first doctor)



[image: ]

Suggested Answer – The epidemic curve from the cases reported so far is shown below. Note that some may choose to differentiate (in colors or hatching) confirmed and suspect cases. 

[bookmark: _GoBack][image: ]



Question 2: Based on available information, what do you think the incubation period is?

Suggested Answer – Based on the available information and on the epidemic curve, we know that the peak of illness onset (although limited to 2 cases) was on November 5 and the first identified case was 5 days prior on October 31. We can use this information to determine that the average incubation period is 4-5 days.

I. Human-to-Human Transmission Group Discussion 

Instructions: 

Question 1: As a group discuss: Is there a possibility of human transmission in the case study? Out of the seven cases, which are likely the result of human transmission? Why?

Suggested Answer – Yes, there is a possibility of human transmission in this case study. Human transmission should be considered when there is well documented exposure to a confirmed or suspect/probable case, AND the time interval between contact with a suspected/probable or confirmed novel influenza virus case and illness onset is 14 days or less, AND there is no alternative source of exposure such as exposures to potentially infected animals, or animal products, (such as feathers, droppings, fertilizers made from fresh bird droppings), visits to live poultry markets, agricultural fairs, or exposure to contaminated environments, or to laboratory specimens) or travel to a place where an outbreak is ongoing.

With respect to this case study, and given the information above, the following cases might be the result of human transmission:
Case #2 – well documented exposure to a confirmed case (Case #1) through medical care AND illness onset was less than 14 days after contact with Case #1 (4 days) AND no other known alternative source of exposure.

Case #3 – well documented exposure to a confirmed case (Case #1) as care-taker while ill AND illness onset was less than 14 days after contact with Case #1 (4 days) AND there is no definitive evidence of exposure to other sources. This is slightly unclear as one would have to assume there is no contact with her husband’s poultry.

Contact #6 – well documented exposure to a confirmed case (Case #1) through medical care AND illness onset was less than 14 days after contact with Case #1 (4 days) AND no other known alternative source of exposure.

Additionally, we do not have sufficient information to determine human transmission for the following individuals:
Case #4 – Although the tailor and Case #1 were friends, the extent of their contact is unclear—although they ate together on Nov 1, Case #4 began feeling ill during dinner, which would indicate exposure earlier than Nov 1. We have no other information on other potential exposures.

Contact #2– The extent of contact between Contact #2 and her daughter (Case #2) is unknown prior to (and following) the initial hospitalization of Case #2.

Finally, we know that the following cases had exposure to potentially infected poultry at the Pao Mai market: Case #1 and Contact #3 (who may have also had close contact with Case #1, but this is unknown).


The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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