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 It is a Public Institution, with 
autonomous technical and 
administrative management

IZSLER
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 It offers diagnostic and 
consulting services to the 
Regional and National 
Veterinary Services (Ministry 
of Health), International 
organization (OIE, FAO, EU) 
Breeders and Consumers 

 Areas: Animal health and 
welfare, food safety
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Pig production in the territory of jurisdiction 

JURISDICTION AREA LOMBARDIA EMILIA ROMAGNA

Km2 23,861 22,124

Inhabitants 9,714,640 4,323,830

ASL (Sanitary Districts) 15 11
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PPIIGGSS  LLOOMMBBAARRDDIIAA  EEMMIILLIIAA  
RROOMMAAGGNNAA  IITTAALLYY  %%  OONN    

IITTAALLYY  

  FARMS 6.7% 3.8% 113,337 10.5% 

  HEAD 56.7% 14.4% 8,887,284 71.1% 

SLAUGHTERED 
    HEADS 4,733,883 3,530,793 13,616,438 60.7% 
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Background/1

 In Italy, Porcine Epidemic Diarrhea
(PED) is present since the early '90s

 Its diffusion increased with the
simultaneous decline of Transmissible
Gastroenteritis (TGE), another
coronavirus pig enteritis widespread in
the '70-'80s

 A severe epidemic wave of PED
outbreaks occurred in the early ‘90s

 Then it became endemic with sporadic
outbreaks i.e. 296 positives out of 2072
samples examined from 1994 to 2000
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 The last «big» epidemic outbreak occurred on
2005-2006 in pigs densely populated areas of the
Po Valley North Italy
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Background/2
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Clinical signs in outbreaks 

The clinical signs involved pigs of all ages, but
mortality was registered only in piglets and lasted
3-4 weeks

1. On farms with only finisher pigs, diarrhea was acute,
watery, without evidence of mucus and blood

2. On farrow to weaner or farrow to finisher herds, pregnant
sows suffered from watery diarrhea

3. Vomiting and diarrhea were prominent in suckling pigs and
death from dehydration usually occurred after 3-4 days of
sickness.
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In the last years ….
 From 2008 to 2014 only sporadic outbreaks were

observed in growers and finishers herds:

• 73 PED cases 

• from 60 different 
farms

• out of 1638 cases of 
enteritis (4.46%)

 Clinical signs and epidemiological patterns were
comparable to the cases observed before 2005

 No severe cases, low increase of mortality rates were
observed
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Year n° cases 
examined

n° positive 
cases

n° positive 
farms

2008 252 4 3
2009 193 23 16
2010 157 21 19
2011 204 9 9
2012 373 10 9
2013 294 4 2
2014 165 2 2

TOTAL 1638 73 60
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In the last years ….

 A total of 28 strains were
genetically analyzed

 they are divided in 3 different
clusters temporally separated

 The detailed results will be
presented by Boniotti tomorrow
in session B “ Impact and strain
variations “
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S1(553 nt)

2009-2012

2007-2009

2014

 KJ399978 PEDV OH851 (USA)

 KF468752 PEDV MN (USA)

 KF468753 PEDV IA2 (USA)

 KF272920 PEDV Colorado 2013 (USA)

 KF468754 PEDV IA1 (USA)

 KJ451040 PEDV KNU-1305 (South Korea)

 PCoV/Italy/178509/2014

 PCoV/Italy/200885/2014

 FJ196196 PEDV 07NP01 (Thailand)

 HQ883488 PEDV VN103 (Vietnam)

 JX188454 PEDV AJ1102 (China)

 JN825712 PEDV BJ-2011-1 (China)

 AY653204 PEDV JS-2004-2 (China)

 EU031893 PEDV DX (China)

 PCoV/Italy/7239/2009

 PCoV/Italy/22603/2009

 PCoV/Italy/20416/2009

 PCoV/Italy/200079/2007

 PCoV/Italy/3936/2008

 PCoV/Italy/29177/2008

 PCoV/Italy/320855/2007

 PCoV/Italy/87565/2009

 PCoV/Italy/19908/2007

 PCoV/Italy/70323/2007

 JQ023161 PEDV DR13 virul. (South Korea)

 DQ462404 PEDV DR13 att. (South Korea)

 KC109141 PEDV JS2008 (China)

 AB548623 PEDV NK (Japan)

 AF500215 PEDV spk1 (Korea)

 AY167585 PEDV CHINJU99 (Korea)

 AF353511 PEDV CV777 (Belgium)

 GU937797 PEDV SM98 (South Korea)

 EF185992 PEDV LZC (China)

 Z25483 PEDV Br1/87 (UK)

 PCoV/Italy/137442/2009

 PCoV/Italy/213306/2009

 PCoV/Italy/324507/2010

 PCoV/Italy/44833/2012

 PCoV/Italy/273992/2012

 PCoV/Italy/29742/2012

 PCoV/Italy/320825/2009

 PCoV/Italy/307121/2009

 PCoV/Italy/324374/2009

 DQ811787 PRCV (USA)

 X60089 PRCV (UK)

 AJ271965 TGEV-PUR46-MAD (Spain)

 DQ811789 TGEV virulent Purdue (USA)

 DQ811785 TGEV Miller M6 (USA)

 DQ201447_TGEV strain TS (China)

 DQ811786 TGEV Miller M60 (USA)

 EU074218 TGEV att. H (China)

 FJ755618 TGEV H16 (China)
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 Serological surveys performed initially on 2007 and
then sporadically in the following years confirmed
the endemic presence of the infection in pig farms
in North Italy [Sozzi et al., 2007]

…..and during 2014 

 A serosurvey confirmed the still active circulation of
PEDV.

Antibodies were found in:

• 11 out of 21 farms

• 7% to 52% tested animals
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Serosurveillance
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Diagnostic tools 

 Two immunoassays were developed, based on
Monoclonal antibodies (MAbs) produced against
the European CV777 reference strain

 They were set up for the detection of both:
• ANTIGEN (sandwich-AgELISA and immuno-electron-

microscopy-IEM and)
• ANTIBODIES (competitive AbELISA and immune-

peroxidase monolayer assay-IPMA)
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Type Detection 
European 
PEDV (CV777)

Detection 
American 
PEDV

Reference

Pan‐
coronavirus

Yes Yes Lelli et al. 2013 

PEDV/TGEV 
specific

Yes _ unpublished 

M 
PEDV/TGEV 
specific

Yes Yes Unpublished 

S1 PEDV 
specific

Yes Yes Kim et al., 2001 

 Virological identifications
were also confirmed by RT-
PCRs (pan coronavirus and
PEDV specific)
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Biosecurity and control plans

 Biosecurity programs between and within 
herds were proved to be essential for the 
control of the PED

 Key elements/tools for preventing PED: 
– traceability of animal movements 
– control of transports of pigs and feed 
– the cleaning and disinfection of trucks 

after each load and their certification
– speed up the clinical and lab diagnosis of 

outbreaks 
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Summarising…….

 Persistence of PED in Italian farms since ‘90
 Sporadic clinical cases
 PEDV was early included in the differential

diagnosis of enteric disorders of pigs
 Most PEDV were detected during surveillance

of such clinical cases
 Last big epidemic wave was in 2005-06
 Afterwards an high seroprevalence has been

detected in most farms and it appears stable
 Low yearly incidence of mild clinical cases

since 2007 to nowadays
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Conclusions

 A continuous surveillance for PEDV is in force in
Italy, in association with strict biosecurity measures

 The use of a combined set of screening and
confirmatory diagnostic methods (cELISA, DAS-
ELISA, IEM, pan-coronavirus RT-PCR, PEDV RT-PCR)
guarantees an early detection and the possibility to
identify even new viruses (delta coronavirus, TGEV,
PRCV, others?)

 Sequencing (including whole genome sequencing)
are employed for the study of genetic variability
(results described in Boniotti’s presentation)
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 In memory of the friend and colleague 
Paolo Cordioli, who very recently passed 
away at the age of 58

 A skilful, brilliant, charismatic vet and 
researcher in the field of “classical” 
virology. Head of the Virology Lab. at 
IZSLER for over 25 years 
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