MODULE 1.2

FUNDAMENTALS OVERVIEW
RAPID RESPONSE CORPTRAINING

UNIVERSITY

Welcome to Module 1.2 of the SHIC Rapid Response to Emerging Diseases training
program. Module 1.2 will cover some fundamental concepts that you need to keep in
mind as you conduct transboundary or emerging disease investigations.




MODULE 1.2

Learning Objectives

= Rapid Response Corp members will be able to:

= Describe key concepts used in epidemiological investigations using the
standardized approach developed for SHIC’s Rapid Response to Emerging
Diseases Program

= Carrying agent
= Risk event

= Series of failures required for pathogen entry into a herd

= Recognize the value of case investigation methodology to achieve objectives of
RRC program

SHC

Module 1.2 will discuss terms and fundamental concepts that are the basis for
conducting an epidemiological investigation using the standardized approach
developed for SHIC’s Rapid Response to Emerging Diseases Program, including carrying
agents and risk events. You will then apply your understanding of carrying agents and
risk events to understanding the series of failures required for pathogen entry into the
herd. Finally, you will be reminded why case investigations are used to study disease
outbreaks and why case investigations will effectively further the objectives of the
program.
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Remember the pathogens or diseases to think about as you move through this module.
These are the pathogens or diseases of concern and will likely be assessing using the
series of failures mentioned in the previous slides. SHIC, in collaboration with several
industry experts determined a risk score per pathogen or disease. The pathogen’s
prioritized risk score evaluated three criterion. First, the likelihood of the pathogen
entering the US or the likelihood of the endemic pathogen becoming recognized as the
cause of an emerging disease syndrome. Second, the expected effects of disease from
pathogens on production economics, including likely morbidity, mortality, and
production losses. Third, the probable effect on domestic and/or international markets.
As you may notice, the asterisk next to the pathogen or disease indicates that the fact
sheets were available on the SHIC website, as of February 2016. By the time you listen
to this module, most of them should be available by accessing the link on the slide to
the SHIC website.




WHAT IS A CARRYING AGENT?

= Pathogens are not capable of
independent locomotion

“ " = Must be carried by something else
s
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Before conducting an investigation, it is important to understand the vocabulary used
because this will shape the way that you will talk about and think about the
investigation. First, you will be using the word “carrying agent” to describe anything
that can carry a pathogen into a herd. Remember that pathogens cannot move
themselves. Something else must transfer them from one place to another. This
“something else” is called a “carrying agent”. As you think about potential carrying
agents, remember that a carrying agent can either be contaminated or infected. An
example of contamination would be if a pathogen traveled on the surface of a boot. An
example of infection would be if a live animal was shedding virus.




EXAMPLES OF CARRYING AGENTS

= People
= Tools
= Clothing

= Swine

SHC
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Broadly speaking, people, tools, clothing, and swine can all be carrying agents. In
reality, carrying agents can be as large or as small as is relevant. For example, a single
person can be thought of as the carrying agent or the disposable glove on that person’s
left hand can be thought of as the carrying agent. But this has two issues. First, you
cannot definitively say that a specific carrying agent is truly responsible for pathogen
entry into the herd without extensive testing in a controlled environment. Second, it
would be very difficult to look at every carrying agent that enters a herd on a given day,
because there are a lot of them. This is why it is important to understand the term “risk
event”.




WHAT IS A RISK EVENT?

= Arisk event is the point in time when
carrying agents enter the premises™

= |dentified by a specific date or time

A “risk event” is the point in time when carrying agents enter the premises. It occurs at
a specific, identifiable point in time. This means that the moment a carrying agent
enters the premises, a risk event has occurred. However, it is important to note that
risk events in which carrying agents exit and re-enter the barns throughout the day are
slightly different, which will be addressed in the next slide. For the investigation, you
will record both the frequency of risk events during the investigation period and the
date on which the risk events occurred.




WHAT IS A RISK EVENT?

i Carrying
Agent
= On-farm employee entry 7

= A risk event is the point in time when

carrying agents enter the barn

= One risk event = one barn entry

On-farm employee entry is a unique risk event because a potential carrying agent, the
employee, has the opportunity to enter the barn more than once per premises entry.
An on-farm employee can enter in the morning to conduct pig chores and then exit the
barn in the afternoon to take the trash out. This may involve walking around the
premises, which has been exposed to any number of the carrying agents that has
access to the outside of the barn. Then, that employee can re-enter the barn
contaminated with the pathogens contacted outside of the barn. This is very different
than gilt entry or feed delivery, where the truck or driver will enter the premises or
enter the barn once, and then leave for good. So when considering on-farm employee
entry, every barn entry or re-entry counts as a risk event.




WHAT IS A RISK EVENT?

= Risk events are defined by the entry of carrying agents

Risk event:
Semen
delivered to
/N
Carrying . .
Carrying agent: Semen Carrying Carrying Carrying
agent: Semen packaging and agent: S e Semen agent: nn
B . delivery vehicle || delivery driver e
container(s)

It is helpful to think about carrying agents in terms of risk events. This is because you
could come up with hundreds of possible carrying agents entering any given swine
farm, but there is a finite list of risk events to analyze. This is why the investigation is
sorted by risk event, rather than by carrying agent. It is your job to think in terms of risk
events, but be aware of possible carrying agents. A list of possible carrying agents will
be provided to you.




CATEGORIES OF RISK EVENTS

Swine Movement People Movement [ Vehicles/Deliveries J Other Animals

The risk events on the investigation form are divided into 8 broad categories. Swine
Movement, People Movement, Vehicles and Deliveries, Entry of Other Animals,
Manure Removal, Pork/Food Product Entry, Air Entry, and Water Entry.




RISK EVENTS IN EACH CATEGORY

[ Swine Movement J {

People Movement J [

Vehicles/Deliveries J[ Entry of other Animals J

On-Farm Employees
Repair/Service

Removal of Dead

Personnel Working Pigs Feral Swine
Inside Barns Feed or Feed Rodents

« Semen Delivery Repair/Service Ingredients Non-swine

* Replacement Gilts Personnel Working Propane and Fuel Domestic Animals

+ Cull Sows Outside Barns Garbage Collection Non-swine Wild

* Weaned Pigs Veterinarians, New Tools and Animals
Vendors/Visitors, Supplies Migratory Birds
and Off-Farm Transferred Tools Non-migratory Birds
Production and Supplies
Personnel

[ Manure Removal J [ Pork/Food Product Entry J [ Air Entry Water Entry

These categories are further subdivided into specific risk events. Take a moment to
familiarize yourself with the risk events associated with each category. For example,
semen delivery, the hauling of replacement gilts, the hauling of cull sows, and the
hauling of weaned pigs are all swine movements . The people movement category
includes “on-farm employee entry” as discussed in the previous slide. You can take a
closer look to review risk events under the People Movement category, the vehicles

and deliveries category , and the entry of other animals category .
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STANDARDIZED APPROACH FOR CASE INVESTIGATIONS

Organized by risk event
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These risk events are sorted into broader categories so that we can move systematically
through them during the investigation process. The investigation form pictured in the
slide will guide and organize this process. This form will also contain the required
guestions that you must turn in at the end of the investigation in order to receive your
stipend. Throughout the investigation, you will be moving through the questions in the
form to capture the frequency, the dates, and other information associated with each
risk event.




STANDARDIZED APPROACH FOR CASE INVESTIGATIONS

Carrying agents are considered in context of risk events

Consider the following carrying agents:
= [ ] o e Gil
The investigation form . Gtk conp
:
e Cabol k
:

= For each risk event, consider
the carrying agents that
enter the premises when
that event occurs

= List of suggested carrying
agents is included in
investigation form

SHC

The investigation form will provide you with a list of suggested carrying agents that
should be considered when discussing the event. For example, when investigating the
risk event “Delivery of replacement gilts”, consider the animals themselves, the animal
compartment of the trailer, the non-animal compartment of the trailer, the cab of the
truck, the tools used to move the gilts, n and the gilt truck driver. Although this is not a
comprehensive list of carrying agents, it will give you a good idea for where to start as
you go through the investigation questions with the farm personnel.
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Series of failures required for pathogen entry

|__FAILURE#!  Carrying agent is contaminated or infected with
pathogen
___FAILURE #2 l{ Failure to mitigate contamination or infection of
carrying agent

___FAILURE #3 IL Pathogen gets from carrying agent to pigs in
herd

SHEC A 4
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In order for a herd to become infected, a series of failures must occur. If you are
familiar with the language of Hazard Analysis and Critical Control Points, you may
recognize these as “hazards.” While you are quite likely very familiar with how
pathogens are introduced into a herd, using this language serves as a reminder to
assess all of the things that can and do go wrong. This will lead to a more consistent
assessment of the likelihood that any given risk event was responsible for the
introduction of the pathogen into the herd. Over the next few slides, we will be going
over each step in this series of failures individually, but for now, notice how each failure
is chronological. The first two failures occur in time before the risk event. The last
failure occurs after the risk event. Every single step in this process must occur for the
herd to become infected.
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- Carrying agent is contaminated or infected

FAILURE #I L with an infectious pathogen

= Examples
. Carrying agent is contaminated or infected with
® Trailer an infectious pathogen

Failure to mitigate contamination or infection of
= Em P | oyees carrying agent

Carrying agent enters premises
» Feed rying ag P

Infectious pathogen gets from carrying agent to
pigs in herd

SHC \ 4

The first failure occurs when a carrying agent becomes contaminated or infected with
an infectious pathogen. This is usually thought of as happening off-site at a location
such as another farm, a cull plant, the gas station. A few examples of failure #1 are
described in the slide. The bolded, blue words are the carrying agent, and the bolded
green words describe the specific failure, or the source of contamination. If a trailer
hauled pigs from a pathogen positive location and became contaminated, then the
trailer would be the carrying agent and the trailer exposed to positive pigs would be the
failure. Similarly, Failure #1 may occur when on-farm employees work with pathogen
positive animals on a different farm or if feed is milled with feed ingredients
contaminated with the pathogen.
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{ Failure to mitigate contamination or infection of
FAILURE #2 carrying agent
= Examples

= Trailer

| Carrying agent is contaminated or infected with
an infectious pathogen

" Employees | Failure to mitigate contamination or infection of

[ carrying agent
I C i t ent i
arrying agent enters premises
= Feed L
| Infectious pathogen gets from carrying agent to
L pigs in herd

SHC

The second failure occurs when biosecurity procedures fail to mitigate the
contamination or infection. In this failure, considerations include biosecurity
compliance and auditing, as well as the SOPs and practices in place on the farm. These
considerations may indicate the effectiveness of biosecurity procedures in place to
mitigate or detect infectious pathogens. Examples of this failure include when a
contaminated livestock trailer is not properly washed, disinfected or dried before
entering the premises. Failure #2 also occurs when employees do not shower in to the
barns or if feed is not subjected to treatments or conditions that would inactivate the
pathogen before it is fed to the pigs.
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u Examples ! Carrying agent is contaminated or infected with

an infectious pathogen

= Trailer
| Failure to mitigate contamination or infection of
carrying agent

= Feed Carrying agent enters premises
||
| Infectious pathogen gets from carrying agent to
| pigs in herd

SHL A 4

= Employees

The risk event occurs the moment when the carrying agents associated with the risk
event enters the premises. Although this step in the series of failures would not
necessarily be considered a “failure”, it must occur in order for the pathogen to enter
the premises. Without the occurrence of a risk event, the pathogen has no mode of
entry into the premises. By understanding this, it follows that the first two failures will
occur in time BEFORE the risk event, and the last failure will occur in time AFTER the
risk event.
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Infectious pathogen gets from carrying agent to

FAILURE #3 pigs in herd

" Examples Carrying agent is contaminated or infected with
® Gilts hauled on trailer S 2n Infectious pathogen
Failure to mitigate contamination or infection of
= Employees carwinﬁﬁgem
L Carrying agent enters premises
= Contaminated feed |

Infectious pathogen gets from carrying agent to
L pigs in herd
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The final failure occurs when the pathogen comes into direct contact with the pigs on
the premises. In order for this to happen, the pathogen must enter the barn, as in on
the hand of an employee or in an infected pig. In the example above, in which a
contaminated trailer hauls gilts that were not isolated before entering the farm, the
trailer is considered the primary carrying agent. However, the gilts would be the
secondary carrying agent because they would actually bring the pathogen to the rest of
the pigs in the herd. Other examples include when infected or contaminated employees
work on pigs in the barn or when contaminated feed is ingested by the pigs. Although
this is a fundamental step in the series of failures required for pathogen entry into the
herd, remember that the opportunity would not be made possible without the previous
three failures.
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FAILURE #3 { Infectious pathogen gets from carrying agent to

I” and 2° Carrying Agents pigs in herd

PRIMARY
CARRYING
AGENT

PRIMARY
CARRYING
AGENT

PRIMARY |

|
CARRYING T '
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In some cases, only one carrying agent is required for the third
failure, leading pathogen introduction to the herd. For example,
feed milled with contaminated ingredients will be the sole
carrying agent because the feed will come in direct contact with
the pigs on the premises. However, other cases require more
than one carrying agent because the primary carrying agent may
not have direct contact with the pigs in the herd. This may
happen when a contaminated trailer hauls gilts to a farm. In this
scenario, gilts are infected as a result of being hauled on a trailer
(CLICK,CLICK). These animals then contact the pigs in the herd .
Although the contaminated trailer is the primary carrying agent,
the gilts are necessary to infect the pigs on the premises.
Similarly, people often act as this secondary carrying agent if they
bring a pathogen from outside the barns to inside the barns. You
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will see an example of this scenario in the following slides, where
the trailer hauling cull sows is the carrying agent, but an on-farm
employee (CLICK,CLICK) who comes in contact with the trailer
carries the pathogen to the pigs in the herd.
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EXAMPLE

__FAILUREI | Carrying agent is contaminated or infected with
an infectious pathogen
_eAILUREZ | Failure to mitigate contamin

cari

ation or infection of

[ FAILURE3 | Infectious pathogen gets from carrying agent to
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Now, this example walks through each of the steps in the series of failures one more
time with a specific example. Consider the removal of cull sows as the risk event and
the livestock trailer as the carrying agent.




EXAMPLE

__ FAILURE | IL

Carrying agent is contaminated or infected with
an infectious pathogen

SHC
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As a reminder, the first failure in the series is when the carrying agent is contaminated

or infected with a pathogen.
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EXAMPLE

___FAILURE | ltCarrying agent is contaminated or infected with
* Trailer hauls pathogen an infectious pathogen

positive cull sows '

A trailer hauling cull sows would be contaminated by an infectious pathogen.
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EXAMPLE

___FAILURE | ltCarrying agent is contaminated or infected with
* Trailer hauls pathogen an infectious pathogen

positive cull sows Yes
___FAILURE 2 l[Failure to mitigate contamination or infection of
carrying agent

SHC

teaith Information Center

The next failure occurs when the contaminated carrying agent is not mitigated or
detected before entering the premises.
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EXAMPLE

___FAILURE | l[ Carrying agent is contaminated or infected with
* Trailer hauls pathogen an infectious pathogen

positive cull sows Yes

___FAILURE 2 [{ Failure to mitigate contamination or infection of
* Trailer not washed carrying agent

between loads '

SHC
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Since the trailer is not washed between loads of cull sows, biosecurity practices do not

mitigated the contaminated carrying agent.
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EXAMPLE

I _ : _______________
* Trailer hauls pathogen

positive cull sows

, Yes §
e
* Trailer not washed
[Yes

between loads
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The risk event occurs when the carrying agent enters the premises.
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EXAMPLE

|__FAILURE | | Carrying agent is contaminated or infected with

* Trailer hauls pathogen an infectious pathogen J
positive cull sows T¥es

ﬁ_ Failure to mitigate contamination or infection of

* Trailer not washed carrying agent J
between loads -

* Trailer enters premises _

SHC
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So when the contaminated trailer enters the premises, a risk event has occurred.
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EXAMPLE

__FAILUREI
* Trailer hauls pathogen |

positive cull sows

* Trailer not washed

between loads [ Yes
__RISKEVENT |

* Trailer enters premises
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And the last step in this series of failures happens when the pathogen gets from the
carrying agent to the pigs in the herd.
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EXAMPLE

_lCarrying agent is contaminated or infected with
* Trailer hauls pathogen an infectious pathogen

positive cull sows Yes
—lFaiIure to mitigate contamination or infection of
* Trailer not washed carrying agent
between loads -
* Trailer enters premises _
___FAILURE3  |nfectious pathogen gets from carrying agent to
* Person loading culls steps pigs in herd )

into dirty trailer and contacts

SHB on-farm animals '

If an on-farm employee loads cull sows and steps onto the contaminated trailer, the
pathogen has the opportunity to access the pigs through the activities of that on farm
employee. The on-farm employee would be the secondary carrying agent because he
would be responsible for bringing the pathogen to the pigs in the herd, even though he
was not initially contaminated.
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EXAMPLE

___FAILURE | I_LCarrying agent is contaminated or infected with
* Trailer hauls pathogen an infectious pathogen

positive cull sows Yes
___FAILURE 2 I[Failure to mitigate contamination or infection of
* Trailer not washed carrying agent

between loads -

* Trailer enters premises _
|LU“E-"I[ Infectious pathogen gets from carrying agent to
pigs in herd

* Person unloading culls steps
into dirty trailer and contacts
SHB on-farm animals '

After this final failure, the herd will be infected. Please note that every single one of
these steps in the series of failures must occur for the herd to become infected. Now
take the time to think through each of the risk events and consider possible failures.
This thought process will guide you through evaluating the individual likelihood of each
risk event as a potential source of infection.
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SERIES OF FAILURES

Evaluate Risk Using Series Of Failures Required for Pathogen Entry

= Series of failures will help you evaluate a given risk event’s risk of pathogen entry
when you write the summary report

As you write the summary report, you will be required to evaluate the likelihood of
pathogen entry per a given risk event with a “low”, medium”, or “high” risk score. The
series of failures required for pathogen entry into the herd should guide your thought
process as you learn to evaluate risk. Start practicing using this mentality so that you
know what to expect when you write the summary report.
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SUMMARY OF KEY TERMS

= Carrying agent: anything that can carry a pathogen into a herd
= Risk Event: identifiable point in time when carrying agent enters the premises

= Series of failures required for pathogen entry into herd: chronological list of
biosecurity failures that must occur in order for a pathogen to infect pigs in the herd

= Evaluated per risk event

SHC

Moving forward through your training, it will be important to remember these
concepts. As a review, remember that a carrying agent is anything that can carry a
pathogen into a herd. It can be contaminated or infected. For example, gilts or the
trailer used to haul them could be the carrying agent. A risk event is the identifiable
point in time when carrying agents enter the premises. The frequency of risk events will
be recorded and accurate dates and times of specific risk events should be taken.
Finally, RRC members will use both of the previous concepts to understand the series of
failures required for pathogen entry into the herd. The three failures, in addition to the
risk event, will leave the herd infected with the pathogen.
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WHY CONDUCT CASE INVESTIGATIONS?

= Outcomes of case investigations support
program objectives:

= Risk factor generation
= Hypothesis generation

= |mprove industry biosecurity

SHC

After reviewing the concepts associated with case investigations, RRC members should
understand why they are conducting case investigations. It is because the outcome of
case investigation support the objectives of the Rapid Response to Emerging Disease
program. That is, case investigations allow for risk factor generation, hypothesis
generation, and industry wide biosecurity improvement.
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WHY CONDUCT CASE INVESTIGATIONS?

Program Objectives

= |dentify operational linkages, patterns of spread, and gaps in biosecurity
of an emerging or transboundary disease of known etiology

= Improve biosecurity of the overall industry and individual producers

SHC

For now, focus on the last two objectives of the program: to identify operational
linkages, patterns of spread, and gaps in biosecurity of an emerging disease of known
etiology and improve biosecurity of overall industry and individual producers.
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OUTCOME OF CASE INVESTIGATIONS

Risk Factor Generation

= Information gathered in case investigations may suggest associations between specific
carrying agents or risk events and pathogen entry into the herd

= |nvestigators will conduct a subjective, qualitative assessment of the likelihood that
each event was responsible for pathogen introduction (“Risk rating”)

= Low

= High

SHC

Case investigations serve to identify patterns of spread and gaps in biosecurity because
they may suggest associations between specific carrying agents or risk events and
pathogen entry into the herd. These associations are made through a subjective,
gualitative assessment of the likelihood that each risk event was responsible for
pathogen introduction. RRC members will be tasked with evaluating risk events as low,
medium, or high risk for pathogen entry into the herd.
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OUTCOME OF CASE INVESTIGATIONS

Risk Factor Generation

Events Rated as High Risk During the 16 PRRSV Outbreak
Investigations
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In the past, these evaluations have served to identify some high risk events for PRRSV.
Out of 16 case investigations represented in this histogram, 8 of them identified on-
farm employee entry as a high risk event for pathogen entry into the herd. Second was
the removal of cull sows, where 7 of the 16 investigations were identified as a high risk
event. This type of information may be valuable when determining how the pathogen is
spreading and where to focus biosecurity resources.
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OUTCOME OF INVESTIGATIONS

Hypothesis Building

Epidemiological Studies
® |nformation gathered in case
investigations may generate new /\
associations regarding pathogen source, ‘L Descriptive l Analytical
susceptible populations, environmental
survivability, etc. /\

'Case repord [Observational l l Experimental J
investigation )

= These associations can then be tested for
causal relationships in analytic studies

SHC

Furthermore, case investigations are a type of epidemiological descriptive study that
describes the occurrence of an outcome. On the other hand, analytical studies describe
the association between the exposure and the outcome. But if you do not know what
the exposures are, then you cannot connect it to an outcome. Therefore, case
investigations and the assignment of risk scores per risk event suggests possible
connections between exposures and outcomes that can then be further tested in
analytical studies.
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OUTCOME OF CASE INVESTIGATIONS

Improve Biosecurity Of Industry

Identify biosecurity
gaps

Enable biosecurity INCREASED
conducting case Tnpraemencs BIOSECURITY

; R within production
pYestigadons system for industry as a whole

Experience

Motivate biosecurity
improvements with
external operations
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Finally, these case investigations will continue to improve the biosecurity of the overall
industry. By conducting case investigations, RRC Members will have to think critically
about pathogen entry into the herd and gain significant experience assessing on-farm
biosecurity. Ideally, this will allow RRC members to identify gaps in biosecurity and push
for continuous biosecurity improvements throughout the production system that they
are working with. With a pool of trained veterinarians operating in their normal
positions with this biosecurity risk assessment experience, case investigations will help
increase the biosecurity of the industry as a whole.
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INVESTIGATION PROCESS

OVERVIEW

Post-
Investigation Investigation
Case of Phase Phase

Emerging . | |,
H f _ ,
Pathogen iirls‘t:: CP:::::t Pre-Investigation
Phase Investigation Summary (2 days)
Summary
Report (/1 days)

Form

SHC
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Congratulations on finishing Module 1.2. Now you can move on to Module 2.1 to walk
through the Investigation process in the event of a disease outbreak.
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