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Porcine epidemic diarrhea virus: current insights Chaochao Ly,

& Furthermore, the high-virulence US strains were identified to be
responsible for subsequent serious PED outbreaks in South Korea,
Taiwan, and Japan during 2013 - 2014
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Porcine epidemic diarrhea virus: An emerging and re-emerging epizootic swine virus

PEDE E&= [E 882?

Porcine epidemic diarrhea virus introduction into the
United States : Root cause investigation

20139 48 &M

® ZAL7| 2t

- American Association of Swine Veterinarians (AASV)
- National Pork Board (NPB)

- National Pork Producers Council (NPPC)

- VS'(Veterinary Services (VS) Center for Epidemiology and Animal Health

- VS’ Chief Epidemiologist, and the National Center for Foreign Animal

and Zoonotic Disease Defense (currently: Institute for Infectious
Animal Diseases (IIAD)

- DHS Center of Excellence at Texas A&M University)
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Collaborations were established with other government
and non-government entities, including

- Food and Drug Administration (FDA)

- other APHIS units (Wildlife Services (WS)

- Plant Protection and Quarantine (PPQ)

- U.S. Department of Homeland Security National Biodefense Analysis
- Countermeasures Center (NBACC)

- CBP, as well as universities and industry organizations

Oi= PED &Y

Number PEDV infected herds or accessions
4/15/13 through 5/15/14

Cases identified prior to  May
are from retrospectively
testing banked samples
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® The epidemiology curve for PED shows eight herds initially infected
between April 15 and May 5 2013, followed by rapid expansion of disease,
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PED Virus Stability on Shipping Tote Material
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PEDV Titer [FFU,fml)
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Storage Time of Dried Virus (Days)

e After 10 weeks of storage, PED virus remained stable at -80C at a
concentration of approximately 2x 10° FFU/ml. In addition,
PED virus stored at 4C demonstrated similar stability over time.

® In contrast, PEDV held at room temperature demonstrated a drop in titer of
approximately 1 log per week.
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ZALHAE Sol)| et 1= -2
® The viruses must have been carried through four segments
of the journey : B{O|2{A TE2| 47}X] 1}F
» contamination in the country of origin(&4tX| 2H)
* Entry to the United States(=)
« Dispersion to multiple location(Z4H)
» exposure and infection of pigs(=iX|2| &1} Ze)
SEEQ U A E L2221 A2, ME2 2Y Fo) 01222 HisE 7I1K0]
10{0F ELICE. (0l : CBP HIO[E] 3 AHPIS £ 8{7})

SCIENTIFIC REPORTS
: Identifying outbreaks of Porcine Epidemic Diarrhea virus

through animal movements and spatial neighborhoods
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e [Research. Pocine Health Management] Growing pig incidence
rate, control and prevention of PEDV in a large pig production
system in the USA,

» The breeding herd PEDV cumulative incidence after 2014 has remained
below 10% as prevention, control and elimination strategies were
introduced
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1.RYT pig farms (MSHMP)

El At least one batch in 2004 | 980 farms | Geographic location (Latitude and Longitude)
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- number of pigs
- Season
- Mean wind speed : mph miles per hours 4mph = 6.4km/h=1.78m/s
- Mean temperature Celsius 2| 16=-8.8= 17=-8.3k
- Mean vegetation £5
- Mean altitude 1%
- Mean precipitation 242
- Hog density
- Mean slope ZAt
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Conclusion

We applied machine-learning algorithms to a rich dataset of epidemiological and
environmental factors with the objective of predicting the occurrence of PEDV
outbreaks on sow farms. Predicted probabilities of outbreaks and their contributing
factors can be visualized and mapped to contribute to disease surveillance and
control efforts, In general, the combination of animal movement dynamics and
environmental factors suggests that PEDV outbreaks will be most likely in areas
characterized by higher hog density, more pig movements, greater wind
speeds and temperatures, less vegetation, and higher altitudes, precipitation
and slope. Timely communication of these risks to producers is critical in the
prevention of disease spread and targeting of risk mitigation methods (such as air
filtration, biosecurity, etc.). Our unique approach also allows us to simultaneously
capture disease risks associated with long-distance animal movement and local
environmental dynamics. The model presented here forms the foundation for near
real-time disease forecasting and will advance disease surveillance and control
for endemic swine pathogens in the United States,

® higher hog density o O =2 HiX| 2
® more pig movements e O B2 HX SHY
® greater wind speeds o 254 =k
» temperatures e Ol 2 X8

@ less vegetation e =21k

® higher altitudes o T

@ precipitation o AAME

® slope
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Post-epidemic dynamics of PEDV in
the United States

=008

Farms located in medium-density counties twice more likely to experience
outhreaks than farms in low-density counties.

By: Denmis Makau, Kimberly VanderWaal, Mariana Kikut, Cataling Picasso-Risso; Emily Geary and
Cesar A, Corzo, Department of Veterinary Population Medicine, University of Minnesota | Jan 11,
2022

PED outbreak in USA

@ For the study period, a total of 625 outbreaks of PEDV were
recorded on 373 farms.

@ The total number of farms breaking per year reduced from
95 farms in 32 counties in 11 states (20144 7€~20154 6¥)
to 53 farms in 28 counties in 9 states (20204 7&~20214 6¥)

¥ Post-epidemic dynamics of PEDV in the United States
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O[ICIIONCIUaN . \ODULE 3 : PIG TRANSPORT(Five basic rules)
Self-Guided 1. Approved itinerary
Biosecu I"ity 2. Correct sequence
Training 3. Well-trained drivers and producers
4. Compliant facilities
5. Failsafe decontamination
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1. Approved Itinerary(&21€l 0|5)
e Where are we going?

Google maps

-~ ;‘ -
ﬁ -.. .- ﬁ

2. Correct Sequence(ZHIE M)

Low health status

I ) Norsery to Fnishe

3. Well—tralned Drivers & Prod ucers(&ﬂ-ﬂ STXL & MAMXH
4 7T

8

4. Compliant FECIlltIES{ﬂ'@ 2 Ald)

Better
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5. Failsafe Decontamination (&gt @ &x|7)
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® Research has shown that cleaning, washing, disinfecting, drying
is the best way to eliminate a disease.

Growing pig incidence rate, control and prevention of porcine
epidemic diarrhea virus in a large pig production system
in the United States

@ At the pig transport level, the company has designed a process
to mitigate infectious disease risk in the growing herd. Recently
weaned pigs are transported from the sow farm to the nurseries
in trailers that have undergone cleaning, washing, and thermo-
assisted drying and decontamination(TADD) at a minimum
of 71°C for 15min. The first load of feeder pigs transferring on
any given day from the nursery to the finisher will have a cleaned,
washed and TADD trailer. Turning around a trailer is only allowed
when both the nursery and the finisher are PEDV negative.

102 ¥EVL 2023 28
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Livestock Truck Wash
El;etﬁound )

Maps and Services

Main hog prechacing wlaies

IANCHS - INCIANA - KOWd - KANSEES - MINFSACIA - MG - NeDrEnE - NOMm
Canokna - Horih Caksla - Onio - Dklahoma - Souh Dakota
PLEE T 2

https://www.ipic.iastate.edu/truckwash.html
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