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So how are outbreaks uncovered?

* Outbreaks may come to the attention of health professionals through
a report from :

* Routinely collected public health surveillance reports.

e Clinicians, infection control practitioners, or laboratories about
one or cluster of cases.

e Patients or community public health partners.



From the record

* the most famous example of clinical investigations is outbreak
investegations . Which means that the steps you are going to learn
about outbreak Investigations are the same ones of clinical
Invsetigations.

* What do you mean by “outbreak”: it is a sudden rise of cases.

 Survielince is routinly done, Clinicians play an important role in
reporting, along aside with laboratories

* To check for reportable diseases in Jordan visit the ministry of health
website



When do outbreaks are investigated?

* The decisions regarding whether
and how extensively to
investigate a potential outbreak
depend on a variety of factors.

* Factors include:
* The severity of the illness,
* The number of cases,
* The source,
* Mode or ease of transmission,

* The availability of prevention and
control measures.

More than 800 hospitalised in Jordan
food poisoning outbreak

Child dies after surge of cases that health minister linked to single
restaurant offering cheap meal deal
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From the record

 How do we know there is an outbreak? We observe a clustring of cases. An
example is food poisoning outbreak in certain restaurants.

* (the clusters of cases is the first alarm of case outbreak)

* The decisions regarding whether and how extensively to investigate a
potential outbreak depend on a variety of factors. ( not every outbreak
needs an investigation, how we decide relays on several factors which
includes

The severity of the illness,

The number of cases,

The source, ( do cases have the same source?)

* Mode or ease of transmission,

The availability of prevention and control measures
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Why outbreak investigation is important?

* To control the outbreak.

* To prevent future outbreaks

* To prepare by providing training opportunities

* To provide mandated services, policies and laws

* To strengthen surveillance at local level (covid 19 wasn’t part of the

surveillance before the outbreak but it became one)

* To advance knowledge about a disease (understand disease characteristics

and mode of transmission)



Components of Effective Outbreak
Management

 Anticipation/Prediction (Surveillance should predict outbreaks before
they even occur)

* Preparedness
* Early warning/Surveillance
* Effective and co-ordinated response

A good field investigator must be a good manager and collaborator as
well as a good epidemiologist, because most investigations are
conducted by a team rather than just one individual.



Anticipation/Prediction
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P re p a re d n e SS Is to know what to do, the readiness of outbreak, what is the steps we need to

follow when outbreaks occur,
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Farl vV warn N g / Trump administration cut pandemic
: early warning program in September
Surveillance
Predict project wound down three months before outbreak

“Too often infectious outbreaks sprea d undetected Pro;ecth.adlde.nuﬁed160potent1ally dangerous coronaviruses
. . . Coronavirus - live US updates

due to gaps in surveillance at the community level. S

These gaps hgve contributed to tragic and See all our connaviis Coverge

unnecessary illness and loss of life, as we have

seen over the past year,” says senior author Jeffrey

Shaman, PhD, a professor in the Department of

Environmental Health Sciences at the Columbia

Mailman School.

Early warning is now easier because the use of
online reporting

A Medical staff move bodies from the Wyckoff Heights Medical Center to a refrigerated truck, New York, NY, USA -


https://www.publichealth.columbia.edu/people/our-faculty/jls106

FLUVIEW

U.S. Influenza Surveillance System: Purpose and

Methods

The Influenza Division at CDC collects, compiles and analyzes information on
influenza activity year-round in the United States. FluView, a weekly influenza
surveillance report, and FluView Interactive, an online application which allows
for more in-depth exploration of influenza surveillance data, are updated each
week. The data presented each week are preliminary and may change as more
data is received.

On This Page

U.S. World Health Organization
(WHO) Collaborating Laboratories
System and the National
Respiratory and Enteric Virus

+ This surveillance system is considered as real time monitoring (example for

early warning).

https://www.cdc.gov/flu/weekly/overview.htm



https://www.cdc.gov/flu/weekly/overview.htm

{2“(—, All institutions in the country should be coordinated against the outbreak.
Effective and co-ordinated response

Daily new confirmed COVID-19 cases

Shownis the rolling 7-day average. The number of confirmed cases is lower than the number of actual cases; the main reason for that s limited

testing.

8,000

7,000

6,000

5,000

4,000

3,000

2,000

1,000

Jordan

0
Mars,

,2020 Apr 30,2020 Aug$8,2020 Nov 16,2020 Feb 24,2021 Jul 10,2021

Source: Johns Hopkins University CSSE COVID-19 Data ccey

P Marg,2020 O () Jul10,2021

https://ourworldindata.org/coronavirus/countr
y7jordan

THE JORDAN TIMES
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Home » Local » Schools suspended, borders closed, gatherings banned as gov't responds to continued coronavirus spread

Schools suspended, borders closed, gatherings banned as
goV't responds to continued coronavirus spread

By Maram Kayed , Petra - Mar 14,2020 - Last updated at Mar 14,2020

AMMAN — Prime Minister Omar Razzaz announced on Saturday a set of
new measures taken by the government to address the global outbreak of
the novel coronavirus “in light of rapid global developments and with the
aim of protecting the homeland and citizens”.

In a press statement, the government announced that all educational
institutions, including kindergartens, nurseries, schools, universities,
colleges, training institutions and institutes, are to be closed as of Sunday,
March 15, for a period of two weeks.

+ There are several governmental institutions participate in the outbreak controlling

other than the ministry of health, this is called —> comprehensive response.


https://ourworldindata.org/coronavirus/country/jordan
https://ourworldindata.org/coronavirus/country/jordan

STEPS IN AN OUTBREAK INVESTIGATION

A plan should be found in the ministry of health that control the outbreaks.
Prepare and plan for the investigation

Confirm the existence of an outbreak —verify the diagnosis —> Clear definition of outbreak

Identify and count cases and exposed persons
1.  Select a case definition
2. Identify cases, population at risk, and controls

Choose a study design —> Quantitative, quantitative, or mix

L~

Find cases systematically and record information (Tracing)

Tabulate the data in terms of time, place, and person —> Produce data

Collect specimens for laboratory analysis

Conduct an environmental investigation

9. Institute control measures

10. Formulate and test hypotheses —> test your hypothesis using epidemiological method and research
11. Conduct additional systematic studies Method

12. Communicate the findings
+ Note: The outbreak investigation is similar to the doing of pilot study (observe —> collect data —> make hypothesis
—> test hypothesis —> evaluate hypothesis).

© N oo A



* Outbreak investigation is a systematic process of evaluating data to
form hypotheses, and then collecting additional data to test the

hypotheses.

Steps in a Foodborne Outbreak Investigation

Detecting

@ a possible
outbreak

If cases stop

Deciding -« Unsolved
an outbreak mystery
is over

©

Cases stop

Defining
and finding

cases

If cases continue

Controlling

an outbreak

= Recall product(s)
* Remove source of

contamination

* Revise production

process

@ Generating hypotheses

+ Hypothesis-generating
interviews

6 Testing the hypotheses
= Analytic studies
= Laboratory testing
of samples

Not finding
associations
between food & iliness

Finding associations
between food & iliness

Finding the point
of contamination
and source of
the food
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Defining a case

It is a decision criteria (you decide who has the disease and who
L. ) doesn’t have). L .
* A case definition is a set of standard criteria for classifying
whether a person has a particular disease, syndrome, or other

health condition.

* A Case definition: is the standard set of criteria by which we decide
if a person has the disease or not (classify sick population from
normal ones’).

* Use of an agreed-upon standard case definition ensures that every case is
equivalent. The disease definition should be standardized on all cases, you should avoid
variations in the disease definition between the cases + the disease definition should

be agreed by the medical community. ] . . . .
* Furthermore, the number of cases or raté of disease identified in one time

olr place can be compared with the number or rate from another time or
place.



Components of a case definition for
outbreak investigations

* A case definition consists of clinical criteria and, sometimes,
epidemiologic criteria.

or combinations of symptoms (subjective complaints), signs (objective
physical findings), and other findings.
The clinical criteria depend on the specialist doctors (they determine the signs and symptoms of
the disease and they determine the lab tests that are used in the disease diagnosis).
2+ Epidemiologic criteria usually to specify limits on time, place, and/or person
than those used for surveillance. —> Epidemiological criteria = When, Who, and Where.

<‘| * The clinical criteria usually include confirmatory laboratory tests, if available,



Components of a case definition for outbreak
investigations

ﬁ - bOth
- clinical criteria only or epidemiologic criteria

* A case definition consists of clinical criteria and, sometimes,
epidemiologic criteria.

The clinical criteria usually include confirmatory laboratory tests, if available,
or combinations of symptoms (subjective complaints), signs (objective
physical findings), and other findings.

= physicians determine it

» Used in order to diagnose the disease

Epidemiologic criteria usually to specify limits on time, place, and/or person
than those used for surveillance.

« who , when , where 77?

» In Epidemiology we describe the disease by time, place and person characteristics



Criteria of good case definition

* Must be easily applied by health workers
* Preferably does not require laboratory results (if possible)

* Must be standardized (agreed on and used by all authorities)

N

* Should be relatively sensitive

* Detect most cases
| » Can detect all cases
= sensitivity :

- true positive rate (detect all positive cases)
- it is not accuracy



Sometimes define levels of certainty regarding diagnosis;

* Suspect case (maybe a case/doubted about): suggestive clinical

) . -ex.PCRto HIV
* Confirmed case (a case): [aboratory confirmed - Although , because of

. testing error there is no
-1tis T & : \>| l a absolute
Q .. ..5% . .
No one case definition is the absolutely correct case definition.
One investigator could decide to include those with symptoms but
without testing as suspect or probable cases, while another investigator

could exclude them.

signs but does not fit case definition N\,
_ < : >
E around .5 0 ‘5 |
© * Probable case (likely a case): fits all components of clinical case
HE)_J definition .\ = Unless it is infectious
O - Closerto 1 g 5 >|’ disease
)
>
Q
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WHO COVID-19: Case Definitions

Clinical Criteria:
e Acute onset of fever AND cough;

OR

e Acute onset of ANY THREE OR MORE of the following signs or symptoms: Fever,
cough, general weakness/fatigue, headache, myalgia, sore throat, coryza, dyspnoea,
anorexia/nausea/vomiting, diarrhea, altered mental status.

Epidemiological Criteria (contact):
e Residing or working in an area with high risk of transmission of virus (such as camp
and camp-like settings ) anytime within the 14 days prior to symptom onset;
OR
e Residing or travel to an area with community transmission anytime within the 14
days prior to symptom onset;
OR
e Working in any health care setting, including within health facilities or within the
community; any time within the 14 days prior of symptom onset.

OR @ contact with confirmed case



Case classification:

Suspected cases (May has the disease may not)
* A person who meets the clinical AND epidemiological criteria. pid not test for disease

* Apatient with severe acute respiratory illness.
* Asymptomatic person not meeting epidemiologic criteria with a positive SARS-
CoV-2 Antigen-RDT?2.

Probable cases (most likely has the disease)

* A patient who meets clinical criteria above AND is a contact of a probable or
confirmed case, or linked to a COVID-19 cluster.

* Asuspect case with chest imaging showing findings suggestive of COVID-19
disease.

* A person with recent onset of anosmia (loss of smell) or ageusia (loss of taste)
in the absence of any other identified cause.

* Death, not otherwise explained, in an adult with respiratory distress preceding

death AND was a contact of a probable or confirmed case or linked to a COVID-
19 cluster.



Confirmed cases (has the disease)

* A person with a positive Nucleic Acid Amplification Test (NAAT). PCR positive

* A person with a positive SARS-CoV-2 Antigen-RDT AND meeting either the
probable case definition or suspect criteria.

* An asymptomatic person with a positive SARS-CoV-2 Antigen-RDT who is a
contact of a probable or confirmed case.

= we do PCR directly
= in ER if probable order PCR



Collect Risk Information (Data)

Type of data should be collected:

* |dentifying information. A name, address, and telephone
 Demographic information. Age, sex, race, occupation

* Clinical information. Signs and symptoms

* Risk factor information. This information must be tailored to the specific
disease in question.



Find cases systematically and record
info rmation ——) = T0 uderstand how the disease transmitted (ROT)

* Investigators may conduct what is sometimes called stimulated or
enhanced passive surveillance by sending a letter describing the

situation and asking for reports of similar cases. reports from
hospitals

 Alternatively, they may conduct active surveillance by telephoning or
visiting the facilities to collect information on any additional cases.like sanad app

* In some outbreaks, public health officials may decide to alert the
public directly, usually through the local media.
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Ex. Active surveillance
Data collection tool

qguantitative or qualitative or mix
Gastroemnteritis Case Report Formn
Maryliand Departrment of Health & Mental Hygiene
Epidemiocology & Disease Control Program
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Some times it becomes a routine when cases

are widely spread

Food History for Food-borme Diseases. List the foods saten within [ ] hours/days” prior 10 onset:

{12 hours] [24 nours)

{48 nours]

{72 hours)

Household Members. List household contacts, even # asymplomatic. give onset # symptomatic:

Name

Age | Relationship | Symptoms

to Case Y/N?

Onset of
Symptoms

lab Testng
(Date Collected,
Result)

SohoouGrade, Bay Care

Name of parson compieting form

* Use the incubation iod which applies to the

coreus (1-24 hours),
(525 days), Listena {370

: 0 days), Salmonella (6-72
(30 min.—7 hours), Typhoid fever (1-3 weeka), Vibno

howrs), Shugeiia (12-06 hours),
(4-96 hours), Viral agent (24-72 hours).




Data Collection for each case .... Line-Listing

We may use raw data to build case definition

A line listing of 26 persons with symptoms of abdominal pain and/or diarrhea is presented below. Using the information
in the line listing, develop a case definition that you might use for the outbreak investigation. [Note that persons infected
with E. coli O157 typically experience severe abdominal cramps, bloody diarrhea, and low grade fever after a 1- to 8-day
incubation period (usually 2-4 days). ]

Table 6.4 Line Listing of 26 Persons with Symptoms — School District A, December 2003

Patient Grade & Onset Severe Abdominal No. Times Stool

# School Age Sex Tour Date Pain? Diarrhea Testing
1 10— 1 17 M A Dec,. 8 Y 3 Not done
2 10 — 1 16 F A DRec. 6 N 1 Negative
3 10—2 16 M A Deg, 10 Y 2 E. coliO157
= 10 — 2 T F A Dec,. 8 , ¢ 3 Not done
5 10 —2 16 F A Dec. 5 Y 8 E. coliO157
6 10 — 2 16 M A DRec, 6 3 Not done

7 ¢ 10— 3 e M A Dec. 7 Y 4 Not done




e The CDC has developed the Epilnfo D

computer software program, in which @epiinfo e
questionnaires can be created, data p .
entered and analyzed, and line listings 0
produced. . gpidemiologic information tool
wiTh?iéd 1.*a|}tfiatiar(|q ar:d skip logic. 583 rcli" the database. o
\. y
* This program is currently in worldwide 0 0
use because it is free, is easy to use, and CREATE MAPS STATCALC
. . oo . Map data with coordinates, by Statistical calculators for sample
is designed specifically for surveillance Hp—— 2 v rd e
systems and outbreak epidemiology.
e CL;.;SIC VISUAL gHBOARD
htt pS ://WWW. Cd C . gOV/e pi i nfO/i n d eX. ht m I - Clean, transform, and analyze data Visualize analytical results with
with commands, gadgets, charts, and tables,

EPIINFO™WEBSITE | ABOUT EPIINFO™ LANGUAGE en-US VERSION: 7226



https://www.cdc.gov/epiinfo/index.html

- - - = Epidemiologi t ization based
Epldemlc Curve, Or epl_curve _p[ilJEImZﬂ"IID 0gIC CalegornZation based on
-time
of cases by residence, site of care, or location in a facility
can help explain the occurrence of cases.

* Epidemic curve: depicts the frequency of cases over time by plotting
the number of cases by date or time of onset.

* This provides information regarding the nature and time course of the
outbreak.

* The epi-curve can allow an estimate of the incubation time of the
infection, which may help in the identification of the organism.



How to draw an epi-curve?

* Simply, it is a histogram that consists of number of cases over time

period (hours , days, months).
= hours > in cases like poisoning case
» months > in seasons variation

* Drawing an epidemic curve. To draw an epidemic curve, you first must
know the time of onset of illness for each case.

* For some diseases, date of onset is sufficient. For other diseases, particularly
those with a relatively short incubation period, hour of onset may be more
suitable.

* Using EXCEL: https://outbreaktools.ca/tools/documents/epidemic-
curve-exercise/



https://outbreaktools.ca/tools/documents/epidemic-curve-exercise/

* SO we have a table of cases for each time point.

s Mo # o ff P&a)% \ﬂv}-“p\ﬁo ﬁl P o ft
U-10 > 4 ﬁé \ Uio | o

o -] = }% f ool s }%
"W~[2 O 7 O o O ..5
Bl % \( ?ﬂ 28l 5 T4/

 —



Stratification — separating cases into categories such as:
* Exposures (e.g., those who attended an event versus those that did not)
* Geography (e.g., place of residence, patient location on hospital ward) Amman vs Irbid

* Personal characteristics (e.g., occupation — health care staff versus non-health
care staff)

Key events that occur during an outbreak can be added to the epi
curve Some examples include:

» Exposures (e.g., mass gathering event, implicated dinner)

e Public health measures (e.g., restaurant closure, product recall)

« Communications (e.g., media release warning public not to consume
implicated food)



What do Epi-Curve tell us?

*Size
 Whether it is increasing over time, stabilizing, or decreasing.
the size of the outbreak(number of cases)

81 31,391 1538 Lo S anye 06 Lo S

* Time component
 Start day.of the outbreak
* End day.of the outbreak
* Disease duration.

Outbreak peak.

Probable exposure period (not precise method). when the exposure for
people happened we care about it in incubation period or to know the
pathogen just by knowing the approximate incubation period

https://www.cdc.gov/training/quicklearns/exposure/



https://www.cdc.gov/training/quicklearns/exposure/
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From the record:
if the incubation period is 7-12 days from the epi curve :

-the peak is 12 days so it starts in 12 June
-the lower limit is 7 days so it starts in 21JUNE

so we can say that the exposure for the outbreak was from 12-21 June

JI o Hlo M bl (a0 C8yel yud clagexposure



* Pattern of spread

[]
]
* Point source — Persons are exposed to the same LIL
) . : LI
common source over a brief period of time, such as EEEE
through a single meal or event attended by all cases; CIEEE
number of cases rise rapidly to a peak and falls off EEENN
.. e : : HEREEEN
gradually; majority of cases occur within one incubation CT T T T T 11
period.

Pointsource

 Continuous common source — Exposure is not confined

to one point in time (prolonged over a period of days, ]

, H BN BN B =
weeks or longer); as such, cases are spread over a EE EEEEEEEEE
greater period of time depending on how long the R e

exposure persists; lasts more than one incubation

period.
Continuoussource




from the record:

point source :one curve, one peak

Al 80 2= Lo T90 (e BU>9 Byo yua (o.’_hw é\lﬂ\ Mﬁ\ &)
when there is food poisoning from one restaurant.

In chain restaurants, there is a factory that deliverers items for them,so
the infection may not be related to one restaurant but to all restaurant
chain or to all the restaurants that deal with a certain factory (the
contamination source is the factory).

;ontinuoEs common source: continuous of exposure of the disease there
is no pea

like waterborn disease we dont know the source of infection and the
people still coming to the ER after drinking water



* Propagated source — does not have a common O
source but instead caused by spread of aim
pathogen from one susceptible person to -
another; transmission may occur directly - ——
(person-to-person) or via an intermediate -
host; tends to have a series of irregular peaks 5 EEEE EEEEEEEEEN
reflecting the number of generations of Propagated source

infection; multiple peaks separated by approx.
one incubation period; e.g., person-to-person
spread of shigellosis.

[l | H
* Intermittent — similar to continuous but [ [ O
exposure is intermittent; multiple peaks — anw - .
length: no relation to the incubation period BEEE NEEEE EEER

(reflects intermittent times of exposure) e.g.,
contaminated food product sold over period of
time

Intermittent source



from the record

propagated source :specific for human, there is increase in cases even
if there is multiple peaks but they propagate

mainly when it spread from person to person like in corona the curve
was like that before vaccine

Ghag paseid o gisn oo |galang 158y (ol 13laV1 (G55 (Gdan 0pdg Died
st\ Ulos 131 Ml 93 Toiarg (il 19 g (s (adals 4! &) R 1082 9
OBwladl 9l (slaisYl el Jio lgad g

in propagated source the line keeps propagating unless we take action
to stop person-person transmission, like: social distancing and facial
masks.



intermittent source :

-variation in the peaks (seasonal or annual etc )( peak -herd immunity -peak -
herd immunity)

-it may reflect as intermittent time of exposure : means that the incubation
period is so long that it takes time to manifest

In intermittent source there is variation in the peaks(peak-decline-peak-
decline and so on).e.g.,the seasonal variation of the flu, when we make the
curve based on the cases by year, the flu curve will have variation in the
peaks(but if we plot the cases by day during winter on a curve it will be
propagated).

What gives us an intermittent source curve shape if we take the cases by
days?a disease with a long incubation period( the gaps between the peaks
represent the incubation period).e.g., in food borne infections, the incubation
period is 27 days, so we will have a cluster of cases and then after 27 days we
will have another cluster of cases and so on if they continued eating the same
contaminated item.

When do we notice the herd immunity in the curve?when we analyze the
curve by year mainly.



a question from a student

The difference between the incubation period and the probable
exposure period? The probable exposure period is the period in which
we got exposed to the pathogen while the incubation period is the
period after we get exposed and haven’t developed any symptoms yet.



Epidemiologic Map (Spot map)

* A spot map is a simple and useful technique for illustrating where
cases live, work, or may have been exposed.

John Snow,

Cluster of Cholera Cases and Pump Site Locations

Photo: London School of Hygiene
and Tropical Medicine

image. The Geographical Journmal



From the record,

* For the geographic explanation of the outbreak we use the "spot map"; we
see the distribution of cases by area(it may be a neighborhood ,a small city

or a number of cities).

* john snow is the person who invented the spot map(he is the father of
geographical epidemiology).

* john snow and cholera: in London, there were water pumps in
every street (the black squares on the picture above) and each pump
was controlled by a specific company. So, as john snow was working in a
hospital in that area, he noticed an increase in the number of cholera cases
( cluster of cholera cases) which means there is an outbreak.

* As john mapped the cases
cases based on the street t
cases in A was more thant

pased on the area, he continued to map the
hat they lived in. He found out that the cluster of

ne cases in B.




From the record,

* In his period of time , the theory of infection wasn’t the germ theory but
it was the miasma theory (the disease is the result of a contamination in
the air , water or the ground ) so he looked at the sources of water and
fourWeople who are diseased drink water from the pump in
the .-Then he went to the factory that pump water in that
area and knew that they take water from the downstream of the river
while the source of water in the other pump was from the upstream of

the river and in the middle of the river there was a factory that throw
the sewage in it .

* After that, he shut down the pump in the red sqaure and the number of
cholera cases declined (he proved his theory that the water is the
cause of the disease and controlled the cases without knowing the
pathogen, but just by mapping the cases).




From the record,

* Mapping cases is important in environmental exposure mainly (air
pollution , water contamination).

* Spot map is another tool in addition to the epi curve that can be used
in order to solve an outbreak.




Other things to do in outbreak investigation:

Perform Laboratory Analysis

* To identify the etiologic agent, the collection of laboratory specimens
needs to be appropriately timed. Examples of specimens include food
and water samples, other environmental samples (e.g., air settling
plates), and clinical specimens (e.g., stool, blood, sputum, or wound
specimens) from cases and controls.

-Collect samples and perform lab analysis (test
for positive pathogen to know the etiologic agent).




Conduct an Environmental Investigation

(if there is an environmental exposure)

* The environmental investigation assists in answering
the how and why questions. This includes an inspection of the facility,
a review of practices and procedures for the operation, and an
assessment of employee illness.




DQVElOp hypotheses (in order to test it)

* Depending on the outbreak, the hypotheses may address:
* The source of the agent,

* The mode (and vehicle or vector) of transmission, and

* The exposures that caused the disease.

* E.g.,when covid-19 first appeared they made a hypothesis that it is
transmitted via droplets so the control measure was the face mask. After
applying the face mask and social distancing they saw that there was a drop in
the cases so their hypothesis was considered correct.

* E.g., At the beginning of covid-19 outbreak there was a hypothesis that it
isn't an airborne disease (until now) , but some hypothesis stated that it is
airborne , so some tests were made to see how does the droplets spread and
how far it goes to see if its airborne or not . As a result, they found that the
droplet size is small that made it spread very fast (close to airborne diseases).




* Given recent concerns about bioterrorism, investigators
should consider intentional dissemination of an infectious or chemical
agent when trying to determine the cause of an outbreak.

* When we can't explain an outbreak with biological reasoning we need
to look for bioterrorism.

* Example, Investigators of an outbreak of salmonellosis in Oregon,
were stumped when they were able to implicate salad bars in several
local restaurants, but could not identify any common ingredients or
distribution system. A year later, a member of a local cult admitted
that the cult had intentionally contaminated the salads bars with
Salmonella organisms.

“When the epidemiology does not fit the natural pattern, think
unnatural, i.e., intentional. “




Measure of Risk — ATTACK RATE

* The measure of risk used in outbreaks investigated using cohort design is the
Risk-specific attack rate (e.g., the food-specific attack rate for foodborne
outbreaks), which is the number of persons who became ill who reported

the risk behavior divided by the total number of people who reported that

risk behavior.
* We can also use the relative risk (somehow close to the attack rate) but to

simplify the case we rely on the AR.

Method for calculating risk ratio:
 Attack rate (risk) in exposed group / Attack rate (risk) in unexposed group




Attack Rate

An attack rate is defined as:

Number of people at risk in whom |
a certain illness develops v 100 /.

Total number of people at risk

a food-specific attack rate. It is calculated by:

Number of people who ate a certain food
and became ill

Total number of people who ate that food




* From the record,
Specific attack rate;

* Food specific attack rate , e.g., we measure the attack rate for
everyone who ate salad and the attack rate for everyone who ate
mayonnaise and compare them. When the attack rate of one of them

is very high we suspect that this certain item is the contaminated
source of the outbreak.




Attack rate=
number of Not Cases Risk-Specific Attack Rate

cases / total Risk Factor Present ; N =100 Ry

number of Swimming \ 10 15 _y7me
specific

exposure or
risk factor. Ate box lunch / 93

J

Volleyball : 20

Ate evening hors doeuvres ' 40

Figure 5-11 Example of attack rates in a typical outbreak




The relative
risk (RR) is
the attack
rate among
those
exposed to
the risk
factor / the
attack rate in
those who
were not
exposed.

Swimming

Ate hors
d’oeuvres

Case

Not Case

AR

13

20

Case

39

61

Not Case

l

=21.1%

= 24.7%

AR

30

5

40

60

30
10

5
65

= 42.9%

=T1.7%

Relative Risk = .’,,1_.7}0_ 1

42.9%

Relative Risk = 70

Figure 5-12 Follow-up analysis to determine the risk of disease according to specific exposures




Implement Control Measures

* As soon as preliminary data indicate the magnitude and severity of
the outbreak, a hypothesis should be developed regarding the time,
place, and person; the suspected etiologic agent(s); and the mode of
transmission.

* Remove source of contamination
Remove persons from exposure

nactivate / neutralize the pathogen

solate and/or treat infected persons

nterrupt transmission
Modify host response(e.g., vaccination)




“If we can’t stop

it, we can slow it” Flatten the Curve

Collective action can limit the rise of new COVID-19 infections

and help hospitals manage increased demand for care.
Mitigation is to
S|OW the disea se No Intervention PROTECTIVE MEASURES

Personal: Hygiene & Safety Measures

spread to give time Community: Social Distancing

fo rvac Cl ne or Environmental: Cleaning Surfaces

treatment develop
ment(better
control measures) With Intervention

HEALTH CARE SYSTEM CAPACITY

Source: CDC




Communicate findings

* The final task is to summarize the investigation, its findings, and its
outcome in a report, and to communicate this report in an effective
manner.

Methods to communicate findings:

* An oral briefing for local authorities.

* A written report




BOX 2.2 STEPS IN INVESTIGATING AN ACUTE OUTBREAK A summarization of the lecture

Investigating an acute outbreak may be primarily deductive
(i.e., reasoning from premises or propositions proved
previously) or inductive (i.e., reasoning from particular facts
to a general conclusion), or it may be a combination of both.
Important considerations in investigating an acute
outbreak of infectious diseases include determining that an
outbreak has in fact occurred and defining the extent of the
population at risk, determining the measure of spread and
reservoir, and characterizing the agent.
Steps commonly used are listed below, but depending on
the outbreak, the exact order may differ.
1. Define the outbreak and validate the existence of an
outbreak
a. Define the “numerator” (cases)
1) Clinical features: Is the disease known?
2) What are its serologic or cultural aspects?
3) Are the causes partially understood?
. Define the “denominator”: What is the population at
risk of developing disease (i.e., susceptible)?
. Determine whether the observed number of cases
clearly exceeds the expected number
. Calculate the attack rates

2

Examine the distribution of cases by the following:
a. Time
b. Place

] Look for time-place interactions

. Look for combinations (interactions) of relevant

variables

. Develop hypotheses based on the following:

a. Existing knowledge (if any) of the disease
b. Analogy to diseases of known etiology
c. Findings from investigation of the outbreak

. Test hypotheses

a. Further analyze existing data (case-control studies)
b. Refine hypotheses and collect additional data that
may be needed

. Recommend control measures

a. Control of current outbreak
b. Prevention of future similar outbreaks

. Prepare a written report of the investigation and the

findings

. Communicate findings to those involved in policy

development and implementation and to the public




Questions



