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Session Outline

® |ntroduce the concept of outbreaks and
epidemics;

® Overview of the systems and processes
involved in identifying and investigating




Learning Objectives

|. To define an outbreak;

2. To understand why outbreaks are investigated;

3. To describe how outbreaks are identified;




What is an Epidemic?

® An increase, often sudden, in the number of




RCGP: Influenza-like illness, 1987 onwards ﬁea.th\

~ Protection
Agency

~-

Prior to 2004/05 season

Epidemic Threshold : 400 per 100,000

Higher than average activity: 200 - 400 per 100,000
Normal seasonal activity: 50 - 200 per 100,000

After 2003/04 season
Epidemic Threshold : 200 per 100,000
Normal seasonal activity: 30 - 200 per 100,000

See Goddard et al; Commun Dis Public Health.
2003 Sep;6(3):238-45
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Why Do Epidemics
Occur!

® A recent increase in the amount or virulence of the
agent;

® The recent introduction of the agent into a setting
where it has not been before;

An enhanced mode of transmission so that a larger




Die



What is a Pandemic!

® An epidemic that has spread over several
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What is an Outbreak!?

® An incident in which two or more people experiencing
a similar illness are linked in time or place;

® A greater than expected rate of infection compared
with the usual background rate for the place and time
where the outbreak has occurred;
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http://www.hpa.org.uk/webc/HPAwebFile/HPAweb_C/1317135166228
http://www.hpa.org.uk/webc/HPAwebFile/HPAweb_C/1317135166228

Famous Outbreaks

o |955:;
= Paralytic polio in children who received polio vaccine — the ‘Cutter
Incident’
o |[976:

= Pneumonia at the Convention of the American Legion in Philadelphia —

)




Other Outbreaks

® Biological:

= Salmonella outbreak linked to Cadbury’s chocolate, UK
2006

= E.coli linked to a petting farm, UK 2009




Why Do We Investigate
Outbreaks!?




Why Do We Investigate
Outbreaks!?

|. Prevent primary cases:

p ldentify and control source

2. Prevent secondary cases:

p Identify cases and take action




ldentifying Outbreaks

® Potential sources of information:

= Report from a clinician or laboratory

= Report from a patient(s) or member(s) of the




Communicable Disease
Surveillance

The continuous monitoring of the frequency
and the distribution of disease, and death, due
to infections that can be transmitted from
human to human or from animals, food, water



http://www.hpa.org.uk/web/HPAweb&HPAwebStandard/HPAweb_C/1195733739153
http://www.hpa.org.uk/web/HPAweb&HPAwebStandard/HPAweb_C/1195733739153

Types of Surveillance

® Passive:
= Routine, ‘always on’ systems

= Notifications from clinicians and / or returns from laboratories

= e.g. RCGP influenza-like illness returns (weekly reports)




Purposes of Surveillance

® Monitor burden and distribution of
infectious disease:




Purposes of Surveillance

® Detect the occurrence of outbreaks or
epidemics:




Purposes of Surveillance

® Evaluate the impact of control and
prevention activities




Surveillance — Mumps
Notifications




llealiymphoid codeia hyperpiania, nonapecfc colltihs, and
pervinive developmeoential disorder in CMideen
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Approaches lo
Surveillance

e UK:

- Statutory notification of infectious diseases
(NOIDs)




Notifiable Diseases -
England

® Acute encephalitis ® Haemolytic ® Mumps
® Acute meningitis Ulflaegnic syndrome ® Plague
® Acute (HU ) ® Rabies
poliomyelitis ® Infectious bloody e Rubella
) : diarrhoea
® Acute infectious . e SARS
hepatitis ® |nvasive group A
streptococcal ® Smallpox

® Anthrax




Approaches lo
Surveillance

® European Centre for Disease Prevention
and Control (ECDC):

= (Co-ordinate surveillance across EU member
states




Approaches lo
Surveillance

® World Health Organisation (WHO):

= Integrated disease surveillance programme

= Aims for all member states:

= timely, complete, regular and high quality information




Outbreak Investigation




Tasks in an Outbreak
Investigation

® Epidemiological investigation

® Environmental investigation




Tasks in an Outbreak
Investigation

p Epidemiological investigation

® Environmental investigation




Epidemiological
Investigation

® Confirm whether an outbreak actually
exists!

= > 2 cases linked by time, place or person

® |f there is an outbreak, form an outbreak




Epidemiological
Investigation

|. Case definition

2. Confirm cases

3. Case finding




An Outbreak of Salmonella
typhimurium 108/170 at a Privately
Catered BBQ at a Sydney Sports




The Scenario

® |st February 2009

= 2 Public Health Units in Sydney notified by 2
Accident & Emergency Departments of multiple
cases of diarrhoea




Case Definition

® Usually specific to a particular outbreak

® Describes the characteristics that cases should have if
they are part of the outbreak

® |ncludes:




Case Definition




Case Definition

® Suspected case:

= Person:

= Attended the BBQ and experienced symptoms
(diarrhoea + > | of nausea, vomiting, abdominal




Confirm Cases

® The criteria needed to convert a suspected
case to a confirmed case




Confirm Cases




Confirm Cases

® Confirmed case:

M -




Case Finding

® Need to be sure that you have captured as
many cases as possible




Case Finding

® Ask to be informed of cases that fit the case
definition

- e.g. GPs, laboratories, schools

® (Case finding allows for:




Case Finding




Case Finding

® GPs and Emergency Departments contacted

® [ ocal surveillance system

® Advert in local paper




Collect Information from
Cases

¢ Why!
= Looking for links between cases

® How!

= Questionnaire (face-to-face or over the ‘phone)




Collect Information from
Cases

® How was information collected in this
scenario!

- Telephone questionnaire:




Describe The
Epidemiology of Cases

® [ime

= Dates of symptom onset and resolution

® Person




Epidemic Curves

® Quick and easy to interpret way to visualise
time-course of outbreak

® Plot the date that each case became
symptomatic




Point Source

20

® All cases exposed

over a short period
5

® Single peak

10 || ® Al| infections within
i LI-

r of Cases




Propagated Source

20 ® |nfection can spread
from one person to
IS another

® Multiple peaks

er of Cases
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Continuing Source

v Persistent .

S ® Ongoing source
S 20

s :

o 10 IIIIIIIIIIIII ® Infections have no
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Epidemic Curve
Sydney BBQ

Incubation period Thours)

Epidemic curve compatible with a point source



Generate a Hypothesis

® Use the information currently available to you
to construct the most likely scenario that
would lead to the observed outbreak




Test T he Hypothesis

® Cohort Study: ® Case Control:

= Groups defined by = Groups defined by
exposure outcome




Test T he Hypothesis

® What kind of study was used to test the
hypothesis that a common exposure at the
BBQ was the cause of the outbreak?

= Cohort stud




Questionnaire

® Respondents asked:




Questionnaire Results




Calculating Odds

odds = —F

(1-p)




Questionnaire Results




Calculating Odds

® (Odds of illness in those who ate salad:

(59 + 64)

odds, = =11.8

(5+64)




Odds Ratio

® An odds ratio describes the effect that a
given exposure has on the outcome of
Interest

® |n this outbreak, the exposure is eating salad




Tasks in an Outbreak
Investigation

® Epidemiological investigation

p Environmental investigation




Environmental
Investigation

® |n this outbreak investigation:

= Environmental sampling in kitchen, food storage




Environmental
Investigation

® Findings:

= S.typhimurium 108/170 isolated from raw egg




Tasks in an Outbreak
Investigation

® Epidemiological investigation

® Environmental investigation




ontrol




Control




Control Activities

Outbreak Scenario Immediate Action Definitive Action

Prophylactic antibiotics for
contacts

Meningitis at a school MenC vaccination

Advise public not to

Salmonella in food consume affected Product recall
foodstuff(s)
: Public information
Measles in a gy : BT
. Vaccination / HNIg campaign / vaccination
community :
campaign

Water company to find
E.coli in water supply | Issue a‘boil water’ notice fault, decontaminate and
safeguard for future




Tasks in an Outbreak
Investigation

® Epidemiological investigation

® Environmental investigation




Communication

® Between outbreak control team and:

= Other professionals




Communication

® Purpose of communication:
= Inform parties of outbreak

= Inform parties of nature of illness

= |Inform parties of investigative and control action
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Learning Objectives

|. To define an outbreak;

2. To understand why outbreaks are investigated;

3. To describe how outbreaks are identified;




Questions!
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