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Porcine Endemic Diarrhea Virus (PEDv) is an en-
velope, single-stranded positive RNA virus that be-
longs to the coraviridae family, subfamily coronavirinae,
genus alpha coronavirus (United States Department
of Agriculture [USDA], 2014). PEDv was first ob-
served in feeder pigs and fattening swine in Europe,
identified, and named as the main causative agent of
Porcine Endemic Diarrhea in 1978. This virus has
been endemic to Asia since 1991. Epidemic outbreaks
of PEDv have been reported in different countries in
Europe, as well as Asia including Japan, China, South
Korea, and Thailand. Since late 2010, there has been a
remarkable increase in PEDv outbreaks reported in
pig producing provinces in China resulting in tremen-
dous economic losses attributed to the emergence of
new strains. PEDv was confirmed in United States
May 17, 2013, PEDv spread rapidly throughout the
United States over six months. By July 2014, PEDv
had been confirmed in thirty states with cumulative
cases at 29,970. PEDv was identified in Canada in Feb-
ruary of 2014. Currently there are at least three en-
teric coronaviruses that have been identified in
clinical cases of diarrhea in US swine. These enteric
coronaviruses are labeled as PEDvl or original,
PEDv variant or INDEL (Insertion Deletion), and Por-
cine Delta Coronavirus (PDCoV). The genetic analy-
sis indicates that the original strain of PEDv was
99.5% similar to a Chinese strain in the gene bank in
late 2012, and PDCoV is similar to a strain identified
in Hong Kong in 2012.

Main clinical signs of PEDv are watery diarrhea
and vomiting with 100% morbidity and 50-100% mor-
tality in piglets up to 3 weeks of age. In breed-to-

wean herds, clinical signs occur initially in suckling

pigs with almost the same frequency as gestating
sows. Clinical signs in other classes of pigs are moder-
ate to severe diarrhea with only occasional vomiting,
minimal mortality, and 90-100% morbidity. Clinical
signs occur but are less evident as the growing pig
approaches harvest weight. Within 24 hours after
clinical signs are identified at any phase of produc-
tion, the clinical signs manifest throughout the popula-
tion. All three coronaviruses have similar clinical
signs when first expressed in suckling pigs and ges-
tating sows. The morbidity is also similar, but gener-
ally the mortality is only 50% for PEDv variant and
PDCoV compared to PEDv 1 or original. The dura-
tion of mortality is also much shorter for PEDv vari-
ant and PDCoV. The time of contamination is
generally 3-7 days before clinical signs in a population

depending on route of entry.

Successful biocontainment and bioexclusion of
PEDv relies on stimulation of natural immunity via
live virus exposure and reduction of environmental
contamination through thorough cleaning, disinfec-
tion, and drying of facilities. There is unique balance
between natural immunity and lowering of environ-
mental challenge necessary to achieve containment
and exclusion. There are commonly two strategies
used for PEDv to mitigate the ongoing losses and to
proceed with weaning PEDv negative pigs. In both
strategies, live virus material for exposure is col-
lected from freshly scouring piglets, and the entire
gestation, lactation, and growing replacement gilt
populations orally exposed. The herd is then closed
for 7 months allowing only the live virus exposure
gilts to enter. Strategy 1 allows sows to farrow nor-

mally and pigs to die through the viral infection re-
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sulting in some pigs being weaned weeks 1 and 2
post infection. Strategy 2 minimizes the environ-
mental contamination by euthanizing all the pigs at
birth for 16 days after live virus exposure. Strategy 2
removes the young piglet before the most active vi-
rus replication occurs. With Strategy 2 there is a
shorter time to weaning negative pigs and the herd
recovers more quickly reproductively. Both strate-
gies incorporate a complete washing and disinfection
of all barns within the 14 days post live virus expo-
sure follow-up by limiting movement of piglets be-
tween litters for the subsequent 28 days. If the virus
is identified as PEDv variant or PDCoV, Strategy 1 is
more commonly used as these viruses have lower

preweaning mortality and are easier to eliminate.

To measure successful containment or elimination
of swine enteric coronaviruses, two different parame-
ters are used. The first parameter is Time To Nega-
tive Pigs (time from the initial control procedures
until the wean pig population achieves the case defini-
tion for weaning negative pigs). The following is the

case definition currently being used:

Currently, Time To Negative Pigs is averaging al-
most 15 weeks with variation of 8-42 weeks. The sec-
ond parameter is Time To Baseline Production (time
from the initial control procedures until the herd
wean pig production achieves 100% baseline of the 26
weeks prior to PEDv infection). Data is still being ac-
cumulated, but for many herds Time To Baseline Pro-
duction is requiring longer than 26 weeks. The losses
from PEDv 1 to date have averaged 2.7 pigs per sow
per year for 35% of the herds and 4.7 pigs per sow
per year for 656% of the herds in the SHMP study,
which is much higher than originally anticipated. In
both of these outcomes, there is high variability with
low predictability. Data is being accumulated compar-
ing Strategy 1 to 2. It is expected that with strategy
2, Time to Negative Pigs and Time to Baseline Pro-
duction will be much shorter. PEDv does reduce gain
in growing pigs no matter what age they are infect-

ed, and there is no compensatory gain.

The introduction and wide spread of PEDv 1, with
subsequent introduction of PED variant and PDCoV,

has triggered us to review our overriding industry

Breeding Herd Premises Classification

Herd Category Criteria Supporting Evidence/Testing
Positive Virus detection on the site along with clinical | Positive diagnostic test results
Unstable (Stage | signs consistent with SECD. with clinical signs present in the
1) swine.
Transitional No clinical signs of SECD in the herd plus Three negative PCR tests at least 2
Negative negative test results over 3 consecutive weeks apart. Samples can be
(Stage Il) - USDA | sampling events. rectal swabs or Swiffer
Reporting environmental samples. Swab 1
Program animal per crate for a total of 30
Negative swabs and can create pools of no
more than 5. If Swiffer then use 1
Swiffer per 8 to 12 crates and
each sampling should contain 4 to
6 total Swiffer samples.* No
further pooling of Swiffer samples.
Provisional Herd is free of clinical signs of SECD. If naive | Negative serological testing of
Negative gilts have been introduced then test all naive gilts that have been present
(Stage Il1) introduced gilts up to a maximum of 60 gilts. | in the herd for at least 60 days.
Naive gilts must remain free of clinical signs Test gilts monthly for 3
of PED for at least 60 days. If no naive gilts consecutive months. Or repeat of
have been introduced then repeat testing as | negative testing from Transitional
per Transitional Negative (Stage I1). Negative (Stage Il).
Negative Herd has been provisionally negative and has | Serological testing of gilts or
(Stage 1V) had no clinical or diagnostic evidence of repeat of negative testing from
SECD for at least 6 months. Transitional Negative in Stage IlI
remains negative for 3
consecutive months.
*Number of Swiffer samples may be revised based on veterinary assessment of facility size and pig
flow.
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program for biocontainment and bioexclusion of

emerging pathogens. The USDA implemented a man-

datory reporting program June 5, 2014. This program
has the following requirements:

1. Confirmed positive occurrences of PEDv, PDCoV,
or other novel enteric coronaviruses must be re-
ported as soon as a herd is determined to be af-
fected through positive laboratory test samples or
other knowledge of herd infection.

2. Submitted information includes: premises identi-
fication number, date of sample collection, type of
unit being sampled (e.g. sow, nursery, finisher), test
methods used to make diagnosis, diagnostic test
results.

3. Herd owners must submit a herd management

plan developed with a herd veterinarian.

Our industry has funded numerous research stud-
ies in pathogenesis transmission, duration of immuni-
ty, biocontainment, and bioexclusion. Key field and
research results include:

1. Fecal/oral remains the primary method of trans-
mission V.

2. Infectious dose is 108,

3. In challenge studies, pigs are negative 24 hours
post inoculation and shedding can occur before
clinical signs with peak shedding 5-6 days post in-
oculation .

4. Majority of infected pigs are negative 21 days
post inoculation but some shed up to 35 days?.
Other studies have shown shedding for 24 days
and in groups of gilts, shedding occurs up to 12
weeks.

5. Duration of immunity is short and likely only 12-
16 weeks ?.

6. Animals that have been previously exposed
when re-exposed have partial protection, but one
can still expect 35-50% preweaning mortality when
re exposed ?.

7. Re-challenged pigs 8 weeks post infection did not
show clinical signs but shed PEDv V.

8. PEDv can survive 14 days but not 28 days in fe-
cal slurry at room temperature V.

9. PEDv can survive at least 28 days at 4C .

10. Requires 160 degrees F for 10 minutes or 68 de-
grees F for 7 days to kill PEDv in feces on metal
surfaces 9.

11. Transport trailers do become contaminated at
packing plants 4) and cull sow collection stations ?.

12. Trailers can be sanitized via by scraping, deter-
gent, washing and disinfection ?.

13. There is strong linkage between feed transport
particularly in severe weather, and with inclusion
of porcine products for introduction of swine en-
teric coronavirus in some herds (epidemiology in-
vestigations in 2014).

14. The presence of porcine products in mills, even
though they were not included in the pigs diets,
also has a linkage to contamination. Porcine prod-
ucts are routinely used in other species' diets, such
as beef, dairy, fish, rabbits. Many mills for business
utilize minor species' diets. Porcine product compa-
nies have done a tremendous job of temperature
and time necessary to inactivate the viruses. This,
hopefully, minimizes or eliminates the potential of
contamination (epidemiology investigations in 2014).

15. The temperatures from pelleting are generally
not high enough or long enough duration to inacti-
vate the virus 9.

16. Common biosecurity procedures dramatically re-
duce the risk of people movement of the virus 2.
17. Once swine enteric coronaviruses enter an area
the common means of contamination are fecal/oral
contamination including live animal transport of
slaughter, culls sows, feed transport vehicles, ma-
nure handling equipment and mortality disposal .

18. Swine enteric coronaviruses remain in manure
slurry for extended time by PCR, but we do not
know about the true duration of viability. This re-
mains a significant risk during application season .

19. PEDv variant and PDCoV are eliminated more
easily and sooner than PEDv original resulting in
PEDv original as the primary virus (personal
experience).

20. Two vaccines are currently available and data in-
dicates they stimulate IgG and IgA. Harris Vaccine
iIPED has been shown to statistically lower

preweaning mortality. Zoetis vaccine is being field
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tested.

We have made tremendous progress in under-
standing the virus, pathogenesis, transmission, surviv-
ability, stabilization, and elimination. With pathogen
introduction into a country, area, or herd, there is al-
ways great emphasis in identifying the introduction
pathway. To date, the pathway to the original intro-
duction into the US has not been identified and epide-
miological investigations continue. The industry is
critically looking at matrix analysis that will assess
ongoing risk of emerging pathogen introduction and
our preparedness to manage it. This will be an active
committee periodically reviewing pathogen risks to
determine industry preparedness including surveil-
lance, laboratory preparedness, biocontainment, and
bioexclusions. The industry is organizing the US
Swine Health Board to be advisory to the USDA. US
industry is implementing ongoing phases of Secure
Pork Supply Plan that will improve prevention, early
detection, rapid diagnosis, containment, mitigation,
and recovery from foreign animal diseases. Swine en-
teric coronaviruses have had a huge effect on produc-
tion in 2013/2014, but has provided the industry with
an opportunity to reassess all prevention and control

strategies for emerging pathogens.
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