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Abstract

Porcine epidemic diarrhoea (PED) is a non-zoonotic viral disease of pigs caused by a coronavirus and
characterised by watery diarrhoea and weight loss. PED is not notifiable to the EU or World
Organisation for Animal Health listed but it is notifiable at the national level in Finland, France, Ireland
and Sweden. PED case reports from seven countries and PED surveillance and monitoring activities in
thirteen countries were reported. This information was combined with an extensive literature review to
provide an update on global PED occurrence, circulating strains and impact in 2014-2015. PED
confirmed cases have been reported in North America, South America, Asia and Europe. PED virus
(PEDV) sequences originating from EU pig herds indicate that the strains currently in circulation share
nearly 100% sequence identity and have greater than 99% sequence identity with the reference
INDEL (insertion/deletion) strain USA/OH851/2014. In 2014-2015, greater genetic variability has been
reported in strains circulating in Asia compared with EU Member States and a non-INDEL strain has
been detected in the Ukraine in 2014. Data on impact confirms that mortality is higher in suckling
piglets and diarrhoea is observed in all age groups. The reported impact is in agreement with that
reported in EFSA AHAW Panel (2014) indicating that the impact of recently reported PED outbreaks in
Asia and the USA seems to be more severe than that described in EU countries, although the impact
of different PEDV strains is difficult to compare between one country and another, as impact is
dependent not only on pathogenicity but also on factors such as biosecurity, herd size, farm
management, sanitary status or herd immune status.
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1. Introduction

1.1. Background and Terms of Reference as provided by the requestor

In recent years, many porcine epidemic diarrhoea (PED) outbreaks caused by different virus strains
have been reported by several countries worldwide with various degrees of impacts on pig production.
Only a few Member States of the European Union (EU) have shared information or reported PED clinical
cases and/or PEDV seropositive animals, the overall impact of PED in the Union being very limited.

The recent EFSA Scientific Opinion on PED and emerging porcine deltacoronavirus reports that the
Czech Republic, Italy, Hungary, Germany and the United Kingdom have reported PED recently with
mainly quite mild clinical cases and/or PED virus (PEDV) being isolated or PED seropositive animals
being found. In the past weeks information has been made available about sporadic occurrence of PED
infected animals in the Netherlands and possibly in other Member States.

PED is not a notifiable disease in the EU and it is not among the World Organisation for Animal
Health-listed diseases. There is no evidence that the disease is causing significant health or production
problems in the European pig farming system. The current epidemiological situation requires risk
managers to obtain up-to-date consolidated information on the distribution and consequences of PED
in the EU and worldwide.

Therefore, in the context of Article 31 of Regulation (EC) No 178/2002, the European Commission
would like to ask EFSA to provide scientific assistance to the Commission following these terms of
reference:

1) Guidance on PED data to be collected in Member States in order to optimise the coordination
necessary to address the requests below. This may include a basic harmonisation of the case
definition, the eligible diagnostic methods, the desired data sets and the frequency of
reporting, as well as guidance on epidemiological investigations to facilitate data collection
and to carry out the relevant epidemiological analysis.

2) An analysis of the epidemiological data and metadata available in the Member States and in
recent scientific literature within and outside the EU, focusing on the occurrence of infection
with different PEDV strains/types, as well as on the actual morbidity and mortality rates and
severity of clinical disease so as to quantify the direct impact on pig production.

In addition, the outcome of the analysis of the above data should allow EFSA to predict possible
epidemiological trends of the evolution of the disease within and outside the EU.

1.2. Additional information

1.2.1. Pig production in Europe

Eurostat (2014) reports that the pig-producing countries of Europe can be divided into groups
based on the type of production and level of commercialisation.

Large-scale fattener herds, characterised by having more than 400 pigs and no sows, are mainly
found in Belgium, Denmark, Germany, Spain, Italy, Luxembourg, the Netherlands, Finland, Sweden
and the United Kingdom. These 10 countries represent three quarters of EU pork meat production and
69% of the EU pig herd. Fattener herds with more than 400 pigs represent around 1.1% of the pig
farms in Europe.

Small-scale/backyard pig farms, characterised by less than 10 pigs, are mainly found in Romania,
Hungary, Croatia, Slovenia, Lithuania, Latvia, and Bulgaria. In these countries, pigs are often raised for
personal consumption. Small/backyard farms account for 73% of the pig farms in Europe.

Large-scale breeder herds, characterised by more than 400 pigs and 100 sows, are also found in
the Czech Republic, Estonia, Ireland, Greece, Cyprus and Portugal. These countries represent half of
the EU sow herd and 0.6% of the pig farms in Europe.

In other countries, for example in Poland, there is a transition from backyard pig farming to larger
commercial operations.

In Figures 1 and 2 the difference in farm structures between countries can be clearly seen when
the density of pig holdings is compared with the density of piglet heads. When interpreting the results
presented in this document, it is important to consider the diversity of pig production and the
economic importance of pig production in certain countries.

www.efsa.europa.eu/efsajournal 4 EFSA Journal 2016;14(2):4375
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Figure 1: Number of piglet heads per square kilometre in Europe.
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Source: EUROSTAT farm structures survey 2010 (http://ec.europa.eu/eurostat/web/agriculture/data/main-tables)

Figure 2: Number of pig holdings per square kilometre in Europe.

2. Data and methodologies

2.1. Data

The Chief Veterinary Officers (CVOs) of the EU Member States and the EFSA Scientific Network for
Risk Assessment in Animal Health and Welfare were contacted for nominations of experts in the field of
pig health and PED. The nominated experts and their affiliation are listed in Appendix B. Over a series of
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four web conferences, data-reporting guidelines (Annex A) and procedures were discussed and agreed.
The reporting guidelines describe two data models. The first data model (Herd Level) allowed the
reporting of pig herds which meet the PED case definition (see Section 2.2.1). This data model was used
to collect temporal and spatial information, a description of the production system, reported mortality
and morbidity and availability of sequencing data. The second data model (Reporting of serological
surveys and other testing) allowed the reporting of monitoring and surveillance activities for PED in
European Economic Area (EEA) countries. The data were submitted using Microsoft® Excel templates via
the EFSA Data Collection Framework (DCF!). Austria, Belgium, Spain, France, Italy and the Netherlands
reported Herd Level data, while Austria, Belgium, Denmark, Finland, France, Ireland, the Netherlands,
Norway, Sweden and the United Kingdom reported data on PED testing activities. Germany provided
information only on the number of herds meeting the case definition not through the DCF, but by e-mail.
No data were submitted from Bulgaria, Croatia, Cyprus, Czech Republic, Greece, Hungary, Latvia,
Lithuania, Luxembourg, Malta, Poland, Portugal, Romania, Slovakia and Slovenia.

2.2. Methodologies

2.2.1. Guidance on PED data to be collected

In response to Term of Reference (ToR) 1, guidance on PED data to be collected was developed in
consultation with experts of the EFSA Network on PED. The data-reporting guidelines which describe the
two data models and the terminology definitions can be found in Annex A. In order for a herd to be
reported for the Herd Level data collection, it had to meet the PED case definition. Data were provided
for herds affected between 1 January 2013 and 30 September 2015. The second data model could be
used to report the results of serological surveys and other PEDV testing not covered by the case
definition (for example, negative results or testing of healthy pigs for monitoring or trade purposes).
Results could be reported for any time period of testing and for testing of previously stored sera.
Outbreaks already included in the Scientific Opinion of the EFSA Panel on Animal Health and Welfare, on
PED and emerging porcine deltacoronavirus (EFSA AHAW Panel, 2014) did not need to be reported.

PED case definition, for Herd-level data collection

Confirmed cases: Following suspicion based on clinical signs (described in Annex A), a confirmation
of viral infection is necessary, by any of the following tests: RT-PCR, antigen enzyme-linked
immunosorbent assay (ELISA), immunohistochemistry, electron microscopy, immunoelectron
microscopy or virus isolation.

Herd case definition: Any herd with one or more confirmed cases.

Age categories

Morbidity, mortality and diagnostic testing information was requested separately for each of
the following age categories, suckling piglets (newborn to weaning), weaned pigs (from weaning up to
60-80 days of age), fatteners (70-90 days of age, approximately 30-40 kg to slaughter) and adults
(breeding pigs, including both sows and boars).

Survey type and sampling strategy, for serological and other PEDV testing

Using the second data model, data from the following types of surveys could be reported (full
definitions can be found in Annex A): monitoring-active (based on random sampling), monitoring-
passive, surveillance-active (targeted surveillance involving planned collection of precise field
data), surveillance-passive (secondary use of data routinely collected for some other purpose),
survey (a study involving a sample of units selected, randomly, from a larger, well-delineated
population) and clinical investigations (results obtained as a result of outbreak investigation).

Regarding the sampling strategy, one of the following options could be selected: objective
sampling (random sample), selective sampling (risk-based sample), suspect sampling (linked to
clinical signs) and convenient sampling (units are selected only on the basis of feasibility or ease of
data collection). Definitions can be found in Annex A.

The data were analysed using SAS® Enterprise Guide® software Version 5.1 (SAS Institute Inc.,
Cary, NC, USA) and ArcMap 10.2 (Esri, Redlands, CA, USA).

! http://www.efsa.europa.eu/en/datexsubmitdata/datexdatacollframework.htm
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2.2.2. Literature review

An extensive literature review was undertaken in order to collate information on PED for the time
period between October 2014 and October 2015. More recent publications identified by the EFSA
Network on PED have been included as indicated in footnotes to the respective literature review
summary tables. The primary purpose of the extensive literature review was to obtain data in order to
update tables 2, 7 and 8 of the ‘Scientific Opinion on porcine epidemic diarrhoea and emerging porcine
deltacoronavirus’ of the EFSA Panel on Animal Health and Welfare (AHAW), published in 2014 (EFSA
AHAW Panel, 2014).

The protocol for the extensive literature review is described in Appendix C. The review was
designed to address three main questions:

Question 1: Where have cases/outbreaks of pigs with laboratory confirmation of PED been reported in
2014-2015?

Question 2: Sequence identity of full length and partial sequence data of PED isolates from pigs
worldwide in 2014-2015 and their similarity to INDEL strain USA/OH851/2014, INDEL strain GER/
L00719/2014 and/or CV777 or other strains (e.g. USA/Colorado/2013)

Question 3: What is the impact on pig production of PED reported worldwide for pigs with laboratory
confirmation of PED — mortality, morbidity and duration of disease in the four age classes (suckling,
weaned, fatteners, adults).

Fourteen bibliographic databases were queried in order to identify information on PED that has
been published within the specified time period, appropriate to address these three questions.
Additionally, the CVOs of the EU Member States were asked to provide any relevant information on
country reports on PED that may have been published within the last few months. In addition a search
was performed on websites of Veterinary Authorities, other governmental organisations and
International Organisations and disease reporting databases as well as a search using Google, in order
to identify web sites which contained .pdf files reporting on PED. Information to be retrieved was
limited to publications in English, German, French, Italian and Spanish.

The information extracted from the reviewed literature can be found in Appendix A.

3. Assessment

In response to ToR 2, countries reported data via the DCF. These data and the results of the
literature review are summarised in the sections below.

3.1. Occurrence of PED in 2014-2015

The literature review identified 19 reports of PEDV detection published between October 2014 and
October 2015, while two additional reports published after October 2015 have been also included in
the respective table, in order to include information that was made available after the literature review.
PEDV-confirmed cases/outbreaks have been reported in North America (USA, Canada), South America
(Colombia), Asia (Japan, China, South Korea, Thailand, Taiwan, Vietnam) and Europe (Portugal, Spain,
Slovenia, Germany, France, Belgium, Italy, Ukraine) (Appendix A).

PED is only notifiable in the following Member States: Finland, France, Ireland and Sweden (and is
likely to become notifiable in the United Kingdom from late 2015/early 2016). The EFSA Network on
PED representing EEA countries voluntarily reported 245 case reports of pig herds meeting the PED
case definition and 71 pig herds with PCR confirmation of PEDV-genome were reported via e-mail by a
private laboratory. The PEDV-confirmed cases were reported by Austria, Belgium, Spain, France, Italy,
the Netherlands and Germany. Laboratory testing for PED is often not centralised within each MS and
there exists a diverse range of laboratories testing for PED both in the private and public sector; there
is also no official EU reference laboratory for this disease.

Belgium, Spain, Italy, Germany and the Netherlands are among the largest producers of pork in
Europe, while globally, China, USA, Brazil, Germany and Vietnam are among the highest producers of
pork (number of heads in average 2012-2013).2 Farms in these countries are generally large
commercial operations under continuous veterinary supervision.

2 FAOSTAT: http://faostat3.fao.org/browse/Q/QA/E
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Based on the data reported by the EFSA Network on PED via the DCF, Figure 3 shows the PED case
reports by date of sampling and type of production system, prior to 30 September 2015. For the
reported herds, the first confirmed sample was taken in March 2014. A greater number of case reports
were reported in the beginning of 2015 and this could be due to an increasing number of clinical
cases, increased vigilance for signs or changes in laboratory protocols and the range of tests applied to
samples. In May 2015, the number of PED case reports decreased until August 2015, while a slight
increase was again observed in September 2015. As the disease in not notifiable to the EU (only at
national level in a few countries), any temporal distribution should only be considered to be indicative
as there are likely to be infected herds which have not been reported or tested. Forty-three percent of
case reports were finisher herds and 31% were grower-producer herds; all pig herds were raised
indoors with only 3% having outdoor access. As clinical signs are more noticeable in piglets, it is
surprising that the majority of herds for which confirmed cases were reported are finishers; however,
this production system is the dominant type of pig production in the reporting countries; moreover,
frequent movements of animals both on and off farm in rearing herds may increase the risk of PEDV
introduction.

Based on the low number of case reports that have been submitted for the 2014-2015 period, the
number of PED-affected herds in the EU is very low.

60

40

Number of confirmed herds

204

Month sample was taken for laboratory testing

Production type
@ weaner-producer B grower-producer B finisher B breeder-finisher B nursery-finisher [ giltunit © nursery B unknown
@ smallholder

Figure 3: Reported porcine epidemic diarrhoea-confirmed herds by month of sampling and
production type

3.2. Virus strains circulating in 2014-2015

The literature review retrieved information on full length PEDV genome sequences from virus
strains from pigs in Belgium, France, Germany, Ukraine, USA, Mexico, China, Japan, South Korea,
Taiwan, Thailand and partial sequences (predominantly the S gene), from strains sampled in China,
Korea, Portugal, Vietnam and the USA (Appendix A). In addition, the EFSA Network on PED provided
information on full-length sequences of strains from France and Spain and partial sequences of strains
obtained in Austria, Belgium, Spain, Italy and the Netherlands.

Vlasova et al. (2014) reported that sequencing and analysis of 74 strains from North America
resulted in two distinct clades. Within Clade II there is a cluster of PEDV variants with insertions and
deletions (INDEL) in the S gene (USA/Indiana12.83/2013 and USA/OH851/2014 fall within this cluster)
which share 99.8-100% identity with each other and 96.2-96.7% identity to the strains initially
detected in North America. The reference INDEL strain USA/OH851/2014 was isolated from a farm in
Ohio (USA) in January 2014 where sows were known to be infected but piglets showed minimal to no
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clinical signs and no piglets had died (Wang et al., 2014). This PEDV variant is characterised by three
deletions and one insertion in the S gene.

Phylogenetic analysis of full-length genome sequences from EU MS indicated that INDEL strain USA/
OHB851/2014 shared greater than 99% sequence identity with the German, French, Belgian and Spanish
strains (Hanke et al., 2015; Grasland et al., 2015; Stadler et al., 2015; Theuns et al., 2015) (Table 1).

The German INDEL strain GER/L00719/2014 isolated from a fattening pig farm in May 2014 (Hanke
et al., 2015) had 99.9% identity with strain no. KR011756 from France (Grasland et al., 2015). The
Belgian strain (BEL/15V010/2015) had 99.9% identity with L0O0721 also isolated in Germany in 2014
and 97% identity with the older European strain CV777 (Theuns et al., 2015).

In Italy, comparative analysis of partial sequences of the RdRp and M genes and the total spike
(S1) gene of the circulating strains responsible for the outbreaks in 2014 showed a high nt identity
with the S-INDEL strain USA/OH851/2014 from the USA (98.7, 99.8, 99.3-99.5%, respectively) and
with the strains detected in Germany (100, 100, 99.7%) (Boniotti et al., 2016). This differs from the
PEDV strains previously circulating from 2007 to 2012 in Italy, which showed a high genetic variability.

In the Netherlands, partial sequence analysis (orflb + S segment, 1,400 bp) of 11 PCR products
from 11 farms showed that all viruses were > 99.5% similar to the German isolate and the US INDEL
USA/OH851/2014 strain.

In Austria, sequencing of the complete or nearly complete S gene (> 4 kb) obtained from affected
farms showed over 99.5% sequence identity to other recent PEDV strains from Western and Central
Europe (Steinrigl et al., 2015).

In Portugal, analysis of amplified sequences of the S gene shared a very high (99.0%) identity with
the INDEL strain USA/OH851/2014 and were identical (100%) to the strains recently reported in
Germany (Mesquita et al., 2015).

Greater genetic diversity is seen in Asian strains compared to European MS strains (Table 1).
Analysis of 38 full genome sequences from Japan found 4 strains, which clustered with North American
INDEL strain in Clade II and that 34 clustered with Korean and North American strains in Clade I
(Suzuki et al., 2015). The authors concluded that recent PED outbreaks in Japan were caused by PEDV
that has a common origin with those circulating in other swine-producing countries. Also in Japan, a
strain isolated from the Tottori Prefecture had highest sequence identity to Iowa 103 and clustered
with the North American isolates in Clade I (Masuda et al., 2015; Murakami et al., 2015). The authors
speculated that the large deletion in the S gene may affect virulence. A full-length genomic sequence
from an isolate obtained from pigs with diarrhoea in South Korea in March 2014 has 99.7% sequence

Table 1: Summary of whole genome phylogenetic sequence analysis of porcine epidemic diarrhoea
virus isolates from USA, Asia and Europe isolated in 2014-2015, reported in Table A.2 of

Appendix A
Origin Comparison to USA Similarity Comparison to Similarity Similarity (%)
9 strains (%) European strains (%) to strain CV777
Belgium  USA/OH851/2014 99.4 GER/L00721/2014 99.9 97
2015
France USA/OH851/2014 99.4 GER/L00719/2014 99.9
2014
Germany USA/OH851/2014 99.4-99.5
2014
Spain 2014 USA/OH851/2014 > 99
Ukraine USA/Kansas29/2013, 99.8 GER/L00719/2014 98.5 96.5
2014 USA/Colorado30/2013
USA 2014 USA/Colorado/2013 > 99
South USA/OH851/2014 99.7
Korea 2014
Japan USA and Korean (Clade I) 99.77-99.99
2013-2014 INDEL Clade II 98.65-99.96
Japan Towal03 99.87
2014 North America Clade I 99.73-99.87
North America Clade II 99.64-99.69
US INDEL strains 98.90-99.45
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identity with INDEL strain USA/OH851/2014. In Taiwan, phylogenetic analysis of nine S gene
sequences indicated that strains from three farms in early 2014 have highest sequence identity within
Clade I strains (Sung et al., 2015).

Strains isolated from 5 regions in China between 2011 and 2014 were sequenced and the 11 whole
genomes exhibited nucleotide sequence identities ranging from 97.5% to 99.7%, with no insertions or
deletions (Sun et al., 2015). These strains clustered with strains from China and North America which
had been isolated after 2008. These genomes of PEDV field isolates from China showed a wide range
of genetic variation and highlight the risk of further PEDV outbreaks caused by novel variants.

In the USA, a strain isolated in Minnesota in January 2014 had nucleotide identities of 99.9% to
USA/Colorado/2013 strain and clustered within Clade II (Marthaler et al., 2014). The clinical
presentation was reported as equal to or more severe than the presentation of cases caused by the
prototype PEDV Colorado/2013.

Closer to the EU, a strain (Ukraine/Poltava01/2014) isolated from an outbreak in a farm in
Poltrava in the Ukraine in 2014 had 99.8% sequence identity to strains USA/Kansas29/2013 and
USA/Colorado30/2013 and only 98.5% sequence identity with the German strains all of which
cluster within Clade II. This Ukraine strain is, therefore, distinct from the strains currently circulating
in the MS.

Descriptive epidemiology for the herds where a full length genome sequence or published partial
sequences are available indicated that the impact is variable between farms (Table 2) even though the
sequence identity is high between these PEDV strains. From the literature review there is limited
information available about the production systems, breeds and ages of the animals, clinical signs and
impact and conclusions of the outbreak investigation. The linking of epidemiology and outbreak data
with sequence data is required to understand the contribution of insertion/deletion events to PEDV
virulence and impact and predict epidemiological trends.

3.3. Impact of PED infections within farms

The data model allowed the reporting of the proportion of animals with clinical signs and the
number of dead animals for the four age classes (suckling piglets, weaned pigs, fatteners and adult
animals) as well as the duration of clinical signs on the affected holding (in days). Box-and-whisker
plots of the percentage of symptomatic animals and of PED-associated mortality by age category are
shown in Figures 4 and 5. The descriptive statistics for these values are presented in Table 3. It is
important to note the number of missing values; for all variables this is high and very high for the
mortality figures. For various reasons, follow-up visits to, or contact with, confirmed holdings to collect
information on the severity or otherwise of the disease may not occur. It is for this reason that impact
analysis is difficult for diseases which are not notifiable and this is particularly problematic if the impact
is low. Additionally, impact analysis would need to consider baseline values, in the absence of the
disease, accounting for production types and age classes, and this information is often missing. High
proportions of missing data (in particular for mortality) may be an indicator for disease with low
production impact. Due to missing data, the results should be viewed with caution; however, based on
the reported data, there is some indication that mortality was higher in the suckling piglet age group
with @ mean of 18%, and the range of mortality in this age group from 0% to 84% was greater than
in other age groups. The mean proportion of pigs with clinical signs was between 48% and 60%
across the four age groups. The impact indicators reported (morbidity, mortality, duration of clinical
signs) varied between farms. The duration of clinical signs on the farm for affected herds was between
6 and 90 days with a mean of 23 days.

In addition to the data submitted by the EFSA Network on PED; information on the impact of PED
on pig production was retrieved from the literature review and is summarised in Table A.3 in
Appendix A. This table includes information from France, Germany, Spain, Canada, the USA and
Colombia. Usually, morbidity and mortality were higher in piglets than in adult animals, in some cases
reaching 100%. The duration of clinical signs of the disease was very variable, ranging from 2 days in
individual adult animals to up to 15 weeks in some piglet groups.

Documenting production losses usually requires the analysis of high quality data that have been
collected in combination with suitable baseline production values. A few studies have attempted to
quantify PED impact in production terms. This information can be found in Table A.3 in Appendix A.
Effects reported include reduced feed consumption (and, respectively, milk output in affected
post-partum sows), reduced average daily weight gain and increased feed conversion ratio, a longer
fattening period, reduced number of piglets per litter and reproductive losses (abortions, returns to
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heat, etc.). Two studies reported that the period for performance indicators to return to the values
observed before the outbreaks were 6 and 20 weeks, respectively (Dastjerdi et al., 2015; Stadler
et al., 2015).

The reported impact is in agreement with EFSA AHAW Panel (2014) which indicates that the impact
of recently reported PED outbreaks in Asia and the USA seems to be more severe than that described
in EU countries, but the impact of different PEDV strains is difficult to compare between one country
and another, as it is dependent not only on pathogenicity but also on factors such as biosecurity, herd
size, farm management, sanitary status or herd immune status.

Table 3: Descriptive statistics for impact indicators for reported herds with confirmed porcine
epidemic diarrhoea

Herds with Minimum of Mean Median Maximum
No. of . of the
Age group Outcome herds missing the outcome outcome outcome outcome
information (%) (%) (%) (%) (%)
Suckling Symptomatic 64 55 0 59.7 50 100
Mortality 45 69 0 18 11 83.9
Weaned Symptomatic 55 67 0 48 40 100
Mortality 34 80 0 2.2 1.25 8
Fatteners Symptomatic 82 67 0 51.7 50 100
Mortality 53 79 0 0.8 0 16
Adult Symptomatic 67 53 0 57.4 60 100
Mortality 50 65 0 0.01 0 0.2
100 —l— T
80
% 60+ Lol >
5 o
g S
& a0
20
04 i J
sucl:hng wea‘ned fatte:ners adlult
Age Group

The bottom and top edges of the box indicate the intra-quartile range, the marker inside the box indicates the
mean value and the line inside the box indicates the median value, the whiskers that extend from each box
indicate the range of values that are outside of the intra-quartile range.

Figure 4: Box-and-whisker plot of the percentage of pigs with clinical signs by age category
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The bottom and top edges of the box indicate the intraquartile range, the marker inside the box indicates the
mean value and the line inside the box indicates the median value, the whiskers that extend from each box
indicate the range of values that are outside of the intraquartile range, points that are a distance of more than
1.5 x intraquartile range from the box are considered to be outliers.

Figure 5: Box-and-whisker plot of porcine epidemic diarrhoea-associated mortality by age category

3.4. Suspected sources of PEDV infection and disease control methods

Concerning possible suspected sources of PEDV infection for affected farms and specific disease
control methods applied in relation to PED, the information reported for confirmed herds is categorised
in Table 4. Among the six countries that reported relevant information in Table 4, five indicated
transportation as a suspected source of PEDV infection. Concerning disease control measures,
management, biosecurity and/or cleaning and disinfection measures were reported in all countries that
reported herds with confirmed PED (through the DCF — for Germany this information is not available,
as it reported only the number of confirmed cases by e-mail). From the literature review it seems that
biosecurity plays an important role in prevention and that particular attention should be paid also to
the cleaning of transportation trucks.

Table 4: Suspected sources of PEDV infection and disease control methods in herds with confirmed
PED. Compilation of some of the reported responses

Suspected source of PEDV infection Disease control methods
Transportation . Personnel Management Exposure of
: Proximity and/ . and/or

Country of animals or or connections Introduction of the biosecurity sows to

of manure or of infected farm or of contaminated

. to other farms . measures and/
collection of . animals other N faeces from
or businesses . _orcleaning and .
carcasses companies . . o tion piglets or sows

Austria +
Belgium + +
France + +
Italy + +
Netherlands + +
Spain + + +

PEDV: porcine epidemic diarrhoea virus; PED: porcine epidemic diarrhoea.

www.efsa.europa.eu/efsajournal 13 EFSA Journal 2016;14(2):4375



‘ J: EFSA Journal

Updated epidemiological data on PED

3.5. Surveillance and monitoring activities for PED in Europe

Austria, Belgium, Denmark, Estonia, Finland, France, Germany, Ireland, Italy, the Netherlands,
Norway, Sweden and the United Kingdom reported surveillance and monitoring activities. Among these
countries, Denmark, Finland, Ireland, Norway and the United Kingdom did not confirm any PED cases
in their country’s pigs through these activities between June 2013 and 30 September 2015.

Activities based around serological testing for PED are listed in Tables 5 and 6. Table 6 describes
surveys reporting the results as prevalence estimates. Sweden has had an active surveillance
programme for PED between 1993 and 2005, but is not now performing surveillance for PED. Denmark
had active surveillance using an in-house ELISA to detect PEDV-specific antibodies which tested
approximately 2,500 swine sera each year between 2000 and 2006 with no positive results reported
during this period of time. In the Netherlands, in 2014, a retrospective serological survey of 838 serum
samples from sows obtained from herds and slaughterhouses resulted in two positive samples as
determined by an indirect ELISA and subsequent confirmation using a virus neutralisation test. In
Belgium, in 2014, sow serum samples from 12 herds randomly selected from each province were tested
using an immunoperoxidase monolayer assay (IPMA) method and no samples tested positive.

The United Kingdom reported the results of a seroprevalence survey conducted in 2013 using
serum samples obtained at the slaughterhouse (Table 6). The results showed that a small proportion
(9%) of the pigs sampled at the slaughterhouse were seropositive to PEDV using a blocking ELISA
(Cheney et al., 2014). The blocking ELISA test used for this survey (van Nieuwstadt and Zetstra, 1991)
is known to be capable of detecting antibody to virulent US and historic Great Britain PEDV strains;
however, the authors identified some uncertainties with respect to the antibody results and false-
positive results are recognised to occur. As indicated in Table 7, there have been no PED PCR-positive
samples from diarrhoeic UK pigs tested in passive surveillance activities from 2013 to 2015.

AFBI Stormont Veterinary laboratory tested 200 randomly selected sera obtained from pigs in
Northern Ireland mainly at slaughter during late 2014 and 2015, for the purpose of evaluating a
commercial antibody ELISA kit. No samples tested positive.

France conducted a prevalence survey in 2014 of serum samples from 300 breeding sows in 30
herds using an indirect ELISA test (Table 6). The test performance parameters were estimated from
pig farms samples from Canada. After correcting for herd clustering and test sensitivity and specificity
the frequency of seropositive sows was 3.6% with a 95% confidence interval of 1.55-6.47%.

Austria, Belgium, Denmark, Estonia, Finland, France, Ireland, Italy and the United Kingdom
reported activities related to laboratory testing (of potentially infected materials, e.g. intestine, faeces,
rectal swabs) where PED was suspected on farms with clinical signs (Table 7). In Belgium, in 2015,
faecal samples and intestinal content from suspect carcasses were tested by RT-PCR and one positive
result was obtained; ELISA analysis of serum from some of the herds also tested positive (Table 7 and
Table 5, respectively). France is performing a passive surveillance on herds presenting clinical signs
(surveillance programme implemented as the disease is notifiable as an emergent disease since July
2014). In Germany, there are no official surveillance or monitoring activities for PED but private
laboratories are providing testing upon request.

There is uncertainty about the sensitivity and specificity of existing antibody tests when used for
the assessment of exposure to emerging PEDV strains. Many tests were developed using strains
circulating in Europe in the 1970s and 1980s (for example, CV777 isolated from a swine breeding farm
in Belgium in 1977 (Pensaert and de Bouck, 1978)) and the ability to detect the new strains from
outside Europe requires further investigation.

As a consequence, there has been a ring-test performed between five EU national veterinary public
health institutes, organised by DTU National Veterinary Institute, Denmark (partners within CoVetLab;
CVI, Central Veterinary Institute, the Netherlands; Animal & Plant Health Agency (APHA),UK; ANSES,
Agence nationale de sécurité sanitaire, de I'alimentation, de I'environnement et du travail, France; SVA,
National Veterinary Institute, Sweden). An interlaboratory comparison of assays for detection of
antibodies against PEDV has been conducted using a single panel of sera (> 50 samples) collected
from the field both in Europe and in the USA and also from animal experiments including infections by
PEDVs from both Europe and the USA. A variety of assays, based on either IPMA or ELISA
technologies, including a commercial test kit, were included in the ring-test.

Differences were found in the ability of the various assays to detect anti-PEDV antibodies and also
the specificity of the assays seemed to be variable. An ‘in-house’ blocking ELISA used at DTUVet,
Denmark was used as reference and seemed to have the overall highest sensitivity and specificity. In
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this ‘in-house’ blocking ELISA, a cell culture-grown isolate of PEDV (BR1/87) was used as antigen in
combination with a pig polyclonal anti-PEDV antiserum. More than 2,000 pig sera from Denmark
(which has not experienced cases of PED) tested negative in this assay, but pigs experimentally
infected with PEDV (both EU and US strains) were shown to seroconvert within 10 days post-infection.
Other tests, including a commercial test kit commonly used in many European laboratories were found
to have lower specificity and/or sensitivity, giving rise to false positive or negative results.

There is uncertainty about serological test performance; therefore, negative or positive results
without confirmation of the presence of the virus and/or possibly existing relevant clinical or
epidemiological information should be interpreted with caution.

4, Conclusions

In collaboration with experts nominated by the CVOs of the EU Member States and the EFSA
Scientific Network for Risk Assessment in Animal Health and Welfare, data collection and reporting
guidelines for two data models were developed, one at herd level, used to report data for an
epidemiological analysis and the second used to collect data to describe surveillance and monitoring
activities. During this process, a harmonised case definition was agreed for PED-confirmed herds based
on clinical signs and laboratory confirmation of the PEDV.

The data collected by the EFSA Network on PED were combined with data retrieved from an
extensive literature review covering the period of October 2014-October 2015 and collated information
on PEDV occurrence, circulating strains and impact.

PED-confirmed cases/outbreaks have been reported in North America, South America, Asia and
Europe in 2014-2015. Herds meeting the case definition for PED were reported voluntarily by Austria,
Belgium, Spain, France, Italy, the Netherlands and Germany. Thirteen countries reported PED
surveillance and monitoring activities and among these, Denmark, Finland, Ireland, Norway and the
United Kingdom did not confirm any PED cases in their country’s pigs through these activities between
June 2013 and 30 September 2015. No data were submitted from Bulgaria, Croatia, Cyprus, Czech
Republic, Greece, Hungary, Latvia, Lithuania, Luxembourg, Malta, Poland, Portugal, Romania, Slovakia
and Slovenia.

Sequencing of virus isolates from EU pig herds indicated that the strains currently in circulation
shared nearly 100% sequence identity and had greater than 99% sequence identity with the reference
INDEL strain USA/OH851/2014. Italy has reported that the observed high sequence identity contrasts
with PEDV strains previously circulating from 2007 to 2012 in Italy, which showed a high genetic
variability. However greater genetic variability is observed in Asia compared with EU MS and a non
INDEL strain has been detected in an outbreak in Ukraine in 2014. This highlights the possibility of
further outbreaks in pig populations naive to a novel PEDV variant.

Data provided by the EFSA Network on PED and information from the literature review confirmed that
mortality is higher in suckling piglets and diarrhoea is observed in all age groups for strains circulating
globally in 2014-2015. Two published studies reported the time period required for the return of
production to pre-outbreak levels, and this was variable for the described outbreaks (6 and 20 weeks,
respectively) (Stadler et al., 2015, Dastjerdi et al., 2015).

These findings are in agreement with those reported in EFSA AHAW Panel, (2014) that the impact
of recently reported PED outbreaks in Asia and the USA seems to be more severe than that described
in EU countries, but the impact of different PEDV strains is difficult to compare between one country
and another, as impact is dependent not only on pathogenicity but also on factors such as biosecurity,
herd size, farm management, sanitary status or herd immune status.

5. Recommendations

e Increase awareness of clinical signs; high morbidity diarrhoea in pigs of any age is a good
indicator of the need for PEDV testing.

e Biosecurity, in particular for vehicles, is important to prevent introduction of the virus on farm.

e Maintain vigilance as the EU pig herd is likely to be susceptible to novel PEDV variants.

e Link PEDV genome sequence data to epidemiological and outbreak investigation information in
order to predict the contribution of insertion/deletion events to PEDV virulence and impact.

e Transparency and open communication concerning the occurrence of outbreaks of PED
between farms and between countries is key for prevention of the spread of the virus and for
effective response.
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e Impact analysis requires a comparison with baseline values, where no disease is present and
therefore more specialised studies might need to be conducted in order to clarify the disease
impact in a farm.

References

ANPROGAPOR - Direccién General de Sanidad de la Produccion Agraria, 2014. Impact of PEDV outbreaks on pork
production. Unpublished report.

Alvarez ], Sarradell J, Morrison R and Perez A, 2015. Impact of porcine epidemic diarrhea on performance of
growing pigs. PLoS ONE, 10, e0120532.

Boniotti BM, Papetti A, Lavazza A, Alborali G, Sozzi E, Chiapponi C, Faccini S, Bonilauri P, Cordioli P and Marthaler
D, 2016. Porcine epidemic diarrhea virus and discovery of a recombinant swine enteric coronaviruses, Italy.
Emerging Infectious Diseases, 22, http://dx.doi.org/10.3201/eid2201.150544.

Bowman AS, Krogwold RA, Price T, Davis M and Moeller SJ, 2015. Investigating the introduction of porcine
epidemic diarrhea virus into an Ohio swine operation. BMC Veterinary Research, 11, 38.

Cheney T, Powell L, Steinbach F and Williamson S, 2014. Study of Porcine Epidemic Diarrhoea Virus in UK Pigs at
Slaughter in 2013. Animal Health and Veterinary Laboratories Agency, http://development.bpex.org.uk/?R-and-D/
Pig-Health/pedv.aspx

Cheun-Arom T, Temeeyasen G, Srijangwad A, Tripipat T, Sangmalee S, Vui DT, Chuanasa T, Tantituvanont A and
Nilubol D, 2015. Complete genome sequences of two genetically distinct variants of porcine epidemic diarrhea
virus in the Eastern Region of Thailand. Genome Announcements, 3.

Chiou HY, Huang YL, Deng MC, Chang CY, Jeng CR, Tsai PS, Yang C, Pang VF and Chang HW, 2015. Phylogenetic
analysis of the spike (s) gene of the new variants of porcine epidemic diarrhoea virus in Taiwan. Transboundary
and Emerging Diseases. doi: 10.1111/tbed.12357

Collin EA, Anbalagan S, Okda F, Batman R, Nelson E and Hause BM, 2015. An inactivated vaccine made from a
U.S. field isolate of porcine epidemic disease virus is immunogenic in pigs as demonstrated by a dose-titration.
BMC Veterinary Research, 11, 62.

Dastjerdi A, Carr J, Ellis RJ, Steinbach F and Williamson S, 2015. Porcine epidemic diarrhea virus among farmed
pigs, Ukraine. Emerging Infectious Diseases, 21, 2235-2237.

EFSA AHAW Panel (EFSA Panel on Animal Health and Welfare), 2014. Scientific Opinion on porcine epidemic
diarrhoea and emerging pig deltacoronavirus. EFSA Journal 2014; 12(10):3877, 68 pp. doi:10.2903/
j.efsa.2014.3877

EUROSTAT, 2014. Pig farming in the European Union: considerable variations from one Member State to another.
Statistics in Focus, ISSN 2314-9647.

Grasland B, Bigault L, Bernard C, Quenault H, Toulouse O, Fablet C, Rose N, Touzain F and Blanchard Y, 2015.
Complete genome sequence of a porcine epidemic diarrhea S gene Indel strain isolated in France in December
2014. Genome Announcements, 3, e00535-15.

Hanke D, Jenckel M, Petrov A, Ritzmann M, Stadler J, Akimkin V, Blome S, Pohimann A, Schirrmeier H, Beer M and
Hoper D, 2015. Comparison of porcine epidemic diarrhea viruses from Germany and the United States, 2014.
Emerging Infectious Diseases, 21, 493-496.

Kim S-H, Kim I-J, Pyo H-M, Tark D-S, Song J-Y and Hyun B-H, 2007. Multiplex real-time RT-PCR for the
simultaneous detection and quantification of transmissible gastroenteritis virus and porcine epidemic diarrhea
virus. Journal of Virological Methods, 146, 172-177.

Kim YK, Lim SI, Lim JA, Cho IS, Park EH, Le VP, Hien NB, Thach PN, Quynh do H, Vui TQ, Tien NT and An DJ, 2015a.
A novel strain of porcine epidemic diarrhea virus in Vietnamese pigs. Archives of Virology, 160, 1573-1577.

Kim SH, Lee JM, Jung J, Kim IJ, Hyun BH, Kim HI, Park CK, Oem JK, Kim YH, Lee MH and Lee KK, 2015b. Genetic
characterization of porcine epidemic diarrhea virus in Korea from 1998 to 2013. Archives of Virology, 160,
1055-1064.

Knuchel M, Ackermann M, Miller HK and Kihm U, 1992. An ELISA for detection of antibodies against porcine
epidemic diarrhoea virus (PEDV) based on the specific solubility of the viral surface glycoprotein. Veterinary
Microbiology, 32, 117-134.

Lavazza A, Tittarelli C and Cerioli M, 2015. The use of convalescent sera in immune-electron microscopy to detect
non-suspected/new viral agents. Viruses, 7, 2683-2703.

Laranjo M, Allepuz A, Pleguezuelos P, Lopez S, Casal ], Segalés ], Martin M and Pujols J, 2015. Estudio
epidemiologico prospectivo en granjas con brotes recientes de diarrea epidemica porcina, 95 pp. Unpublished
report.

Lee S, Park GS, Shin JH and Lee C, 2014. Full-genome sequence analysis of a variant strain of porcine epidemic
diarrhea virus in South Korea. Genome Announcements, 2.

Makita K, Toyomaki H, Sekiguchi S, Sasaki Y and Sueyoshi M, 2015. Spatio-temporal analysis of spread of porcine
epidemic diarrhea (PED) in Kagoshima and Miyazaki Prefecture. Japan Journal of Veterinary Epidemiology, 19,
24-25.

www.efsa.europa.eu/efsajournal 21 EFSA Journal 2016;14(2):4375


http://dx.doi.org/10.3201/eid2201.150544
http://devel�op�ment.bpex.org.uk/?R-and-D/Pig-Health/pedv.aspx
http://devel�op�ment.bpex.org.uk/?R-and-D/Pig-Health/pedv.aspx
http://dx.doi.org/10.1111/tbed.12357
http://dx.doi.org/10.2903/j.efsa.2014.3877
http://dx.doi.org/10.2903/j.efsa.2014.3877

‘ J: EFSA Journal

Updated epidemiological data on PED

McCarty M, Petznick T, Kuster C, Bower L, Zhang J, Yoon K-J and Madson D, 2015. Case report describing the clinical
course of porcine epidemic diarrhea in a commercial boar stud and return of the stud to service after whole-herd
inoculation with porcine epidemic diarrhea virus. Journal of Swine Health and Production, 23, 264-271.

Marthaler D, Bruner L, Collins J and Rossow K, 2014. Third strain of porcine epidemic diarrhea virus, United
States. Emerging Infectious Diseases, 20, 2162-2163.

Masuda T, Murakami S, Takahashi O, Miyazaki A, Ohashi S, Yamasato H and Suzuki T, 2015. New porcine epidemic
diarrhoea virus variant with a large deletion in the spike gene identified in domestic pigs. Archives of Virology,
160, 2565-2568.

Mesquita JR, Hakze-van der Honing R, Almeida A, Lourengo M, van der Poel WHM and Nascimento MSJ], 2015.
Outbreak of porcine epidemic diarrhea virus in Portugal, 2015. Transboundary and Emerging Diseases, 62,
586-588, doi:10.1111/tbed.12409

Misener M, 2015. Technologies to meet market demands. Proceedings of the London Swine Conference
Production, 5-10.

Murakami S, Miyazaki A, Takahashi O, Hashizume W, Hase Y, Ohashi S and Suzuki T, 2015. Complete genome
sequence of the porcine epidemic diarrhea virus variant Tottori2/JPN/2014. Genome Announcements, 3.

van Nieuwstadt AP and Zetstra T, 1991. Use of two enzyme-linked immunosorbent assays to monitor antibody
responses in swine with experimentally induced infection with porcine epidemic diarrhea virus. American
Journal of Veterinary Research, 52, 1044-1050.

Ojkic D, Hazlett M, Fairles J, Marom A, Slavic D, Maxie G, Alexandersen S, Pasick ], Alsop ] and Burlatschenko S,
2015. The first case of porcine epidemic diarrhea in Canada. Canadian Veterinary Journal, 56, 149-152.

Oka T, Saif LJ, Marthaler D, Esseili MA, Meulia T, Lin CM, Vlasova AN, Jung K, Zhang Y and Wang Q, 2014. Cell
culture isolation and sequence analysis of genetically diverse US porcine epidemic diarrhea virus strains
including a novel strain with a large deletion in the spike gene. Veterinary Microbiology, 173, 258-269.

Park S, Kim S, Song D and Park B, 2014. Novel porcine epidemic diarrhea virus variant with large genomic
deletion, South Korea. Emerging Infectious Diseases, 20, 2089-2092.

Pensaert M and de Bouck P, 1978. A new coronavirus-like particle associated with diarrhea in swine. Archives of
Virology, 58, 243-247.

Pineros R and Mogollén Galvis JD, 2015. Coronavirus in pigs: significance and presentation of swine epidemic
diarrhea virus (PEDV) in Colombia. Revista de Medicina Veterinaria, 29, 73-89.

Song D, Chen Y, Peng Q, Huang D, Zhang T, Huang T, Zhang F, Zhou X and Tang Y, 2014. Full-length genome
sequence of a variant porcine epidemic diarrhea virus strain, CH/GDZQ/2014, responsible for a severe outbreak
of diarrhea in piglets in Guangdong, China, 2014. Genome Announcements, 2.

Song D, Zhou X, Peng Q, Chen Y, Zhang F, Huang T, Zhang T, Li A, Huang D, Wu Q, He H and Tang Y, 2015a.
Newly emerged porcine deltacoronavirus associated with diarrhoea in Swine in China: identification, prevalence
and full-length genome sequence analysis. Transboundary and Emerging Diseases, 62, 575-580. doi:10.1111/
tbed.12399

Song D, Huang D, Peng Q, Huang T, Chen Y, Zhang T, Nie X, He H, Wang P, Liu Q and Tang Y, 2015b. Molecular
characterization and phylogenetic analysis of porcine epidemic diarrhea viruses associated with outbreaks of
severe diarrhea in piglets in Jiangxi, China 2013. PLoS ONE, 10, e0120310.

Sozzi E, Alborali L, Luppi A, Lelli D, Moreno A, Cordioli P and Brocchi E, 2007. ELISA con anticorpi monoclonali per
la diagnostica sierologica della diarrea epidemica suina (PED). Atti Convegno SIPAS, 33, 415-420.

Sozzi E, Luppi A, Lelli D, Moreno Martin A, Canelli E, Brocchi E, Lavazza A and Cordioli P, 2010. Comparison of
enzyme-linked immunosorbent assay and RT-PCR for the detection of porcine epidemic diarrhoea virus.
Research in Veterinary Science, 88, 166-168.

Stadler J, Zoels S, Fux R, Hanke D, Pohlmann A, Blome S, Weissenbock H, Weissenbacher-Lang C, Ritzmann M
and Ladining A, 2015. Emergence of porcine epidemic diarrhea virus in southern Germany. BMC Veterinary
Research, 11, 142.

Steinrigl A, Revilla Fernandez S, Stoiber F, Pikalo J, Sattler T and Schmoll F, 2015. First detection, clinical
presentation and phylogenetic characterization of Porcine epidemic diarrhea virus in Austria. BMC Veterinary
Research, 11:310. doi:10.1186/s12917-015-0624-1

Sun M, Ma J, Wang Y, Wang M, Song W, Zhang W, Lu C and Yao H, 2015. Genomic and epidemiological
characteristics provide new insights into the phylogeographical and spatiotemporal spread of porcine epidemic
diarrhea virus in Asia. Journal of Clinical Microbiology, 53, 1484-1492.

Sung MH, Deng MC, Chung YH, Huang YL, Chang CY, Lan YC, Chou HL and Chao DY, 2015. Evolutionary
characterization of the emerging porcine epidemic diarrhea virus worldwide and 2014 epidemic in Taiwan.
Infection, Genetics and Evolution, 36, 108-115.

Suzuki T, Murakami S, Takahashi O, Kodera A, Masuda T, Itoh S, Miyazaki A, Ohashi S and Tsutsui T, 2015.
Molecular characterization of pig epidemic diarrhoea viruses isolated in Japan from 2013 to 2014. Infection,
Genetics and Evolution.

Theuns S, Conceicao-Neto N, Christiaens I, Zeller M, Desmarets LMB, Roukaerts IDM, Acar DD, Heylen E,
Matthijnssens J and Nauwynck HJ, 2015. Complete genome sequence of a porcine epidemic diarrhea virus
from a novel outbreak in Belgium, January 2015. Genome Announcements, 3, e€00506-15. doi:10.1128/
genomeA.00506-15.

www.efsa.europa.eu/efsajournal 22 EFSA Journal 2016;14(2):4375


http://dx.doi.org/10.1111/tbed.12409
http://dx.doi.org/10.1111/tbed.12399
http://dx.doi.org/10.1111/tbed.12399
http://dx.doi.org/10.1186/s12917-015-0624-1
http://dx.doi.org/10.1128/genomeA.00506-15
http://dx.doi.org/10.1128/genomeA.00506-15

‘ J: EFSA Journal

Updated epidemiological data on PED

Tian PF, Jin YL, Xing G, Qv LL, Huang YW and Zhou JY, 2014. Evidence of recombinant strains of porcine epidemic
diarrhea virus, United States, 2013. Emerging Infectious Diseases, 20, 1735-1738.

Toplak I, Stukelj M, Rihtaric D, Hostnik P and Grom J, 2015. First detection of porcine diarrhea virus in Slovenia, 2015.

USDA, Animal and Plant Health Inspection Service, 2015. Swine Enteric Coronavirus Disease (SECD) Situation
Report — Nov 26, 2015.

Vlasova AN, Marthaler D, Wang Q, Culhane MR, Rossow KD, Rovira A, Collins J and Jung K, 2014. Distinct
characteristics and complex evolution of PEDV strains, North America, May 2013-February 2014. Emerging
Infectious Diseases, 20, 1620-1628.

Vui DT, Thanh TL, Tung N, Srijangwad A, Tripipat T, Chuanasa T and Nilubol D, 2015. Complete genome
characterization of porcine epidemic diarrhea virus in Vietnam. Archives of Virology, 160, 1931-1938.

Wang L, Byrum B and Zhang Y, 2014. New variant of porcine epidemic diarrhoea virus, United States. Emerging
Infectious Diseases, 20, 917-919.

Wang Y, Gao X, Yao Y, Zhang Y, Lv C, Sun Z, Wang Y, Jia X, Zhuang J, Xiao Y, Li X and Tian K, 2015. The
dynamics of Chinese variant porcine epidemic diarrhea virus production in Vero cells and intestines of 2-day old
piglets. Virus Research, 208, 82-88.

Yamakawa DVMM, 2014. 2014 Porcine Epidemic Diarrhea (PED) Joint FAO/OIE Workshop on Swine Disease
Control in Asia.

Yang DQ, Ge FF, Ju HB, Wang J, Liu J, Ning K, Liu PH, Zhou JP and Sun QY, 2014. Whole-genome analysis of
porcine epidemic diarrhea virus (PEDV) from eastern China. Archives of Virology, 159, 2777-2785.

Zhang X, Pan Y, Wang D, Tian X, Song Y and Cao Y, 2015. Identification and pathogenicity of a variant porcine
epidemic diarrhea virus field strain with reduced virulence. Virology Journal, 12, 88.

Abbreviations

Ccvo Chief Veterinary Officer
DCF Data Collection Framework
EEA European Economic Area

ELISA  enzyme-linked immunosorbent assay
INDEL insertion/deletion

IPMA immunoperoxidase monolayer assay
MS Member States
PED porcine epidemic diarrhoea

PEDV porcine epidemic diarrhoea virus
RT-PCR reverse transcription polymerase chain reaction
ToR Term of Reference

www.efsa.europa.eu/efsajournal 23 EFSA Journal 2016;14(2):4375



SLEV(T)YT:9TOT |eudnor vs43

144

|euinoles)a/na edoina esia'mmm

Sp/0T :sw.e) pajeibajul
191sN]D ypou pezeAip
18/Z€ :swJej pajesbaul
193sn> olouoy Al
G€/pgisuwiey uopnpoudal
123N eAoue)|

‘lopow ([jnou.ag ¥10Z AINC T — yezeAil
€5eT (S702) "Ie 1° ewjel AQ pauiwiep SRS € £10T 4oqwedeq € pue ewjysobey uede(
000'589°6/000°222'T
Aj@jewixoidde :sbiq |eyol
0£SS/£18 swied |ejoL
eTLE
:sbid/6zg:swied (£) (£) emeunio/nAsnAy
€986 :sbid/6T:swued (9) (9) myoxys/nyobnyD
0:s61d/0 :swueq (S) (S) pjuny
8/SSt :sBId/0pT :swled () (¥) nanud
v€6/21:sbId/Sze swied (€) (€) ouey|
£6€9G:Sb1d/T8:swled (¢)  +T0Z Isnbny 1€ (2) myoyoL
9¢se ($T07) emexewe) ¥od-1M  ZzhTisbid/cgiswied (1) — €102 4990300 T (T) opiexpioH ueder
elsy
029¢ (S102) ‘Ie 30 Ipafiseq ¥od-1Y T fwieq #7107 Jawwns eAey|od auienin
GT0C Alenigad
129¢ (ST02) "2 3@ YejdoL ¥od-1Y 7 'sueq — 10T JoquisaeQ BIUBAOIS
ST0Z Ael 62
STre (S102) *|e 3@ ofuele ¥odb-1y 0T 'swueqd  — Tz snbny g ureds
ST0T ‘Hdy suoibal
G/T (ST02) "I 3@ eNnbsay Y¥od-1d pb swled - GTQZ ‘Aenuer [enua) pue uisyinos lebnyiod
biaquiaypian-uspeg
6L (ST02) "Ie 3@ juey ¥od-1Y v10C Al 40 2135 |eiopad Aueuwen
00£¢C (ST02) ‘|e 1@ puejseln buipuanbag T:pRH 10T Joquaq duel4 UIRYHON Qouel
9/¢ (S107) ‘[ 3@ sunayL ¥Ddb-1Y T ‘wleq GT0z Adenuer wnibjeg
adoing
sajdwies pajso. spouyjsul sosed ealqino
()dLI2Y 9ouaIoRY \a>_u“v.on_ uo_u._wun_—h:z u_um_”.:._hm_n_ payodal jo JIaquinN  jJo uo,.w_wn %“._ 1 uoibay Anunop

S3}ISGOM JUBASJ2J puUB 34NJEJIS)I| dUNUSIDS Y] JO YDILaS SAISUSIXS Ue AQ paulelqo STOZ—+T0Z pouad sy ul 90ua1indd0 AQ3d UO uonewlou]  :T°V ajqel

[PWINOr ¥§43 -y-n '

MBIASI 21NjeJ3}i| SAISUIXD 3Y] WL} uonew.ojul buisHewwns sajqe] — y xipuaddy

@3d uo ejep |ediSojoiwapida parepdn



SLEV:(C)YTI9TOT |eunor vS43 ST |euinofesya/na-edoina esyo mmm

sisAjeue aouanbag $10Z Aeniged BMO] pue siouol||I esLsWy
€/T¢ ($100) "I ® 210 88/6 ‘INT ‘v4I "4Dd-b-1y - €102 Aen ‘uebIYIN ‘OIYO 4O SBIEIS PaNUN
SAISOd %//T
‘anyisod Ad3d +86¢T
! P3]Sa)] suUOIssadoe
|eaibojolg SSTE/
'GT0C ‘MON
01 $T0Z dun( § wol4

"($T0T ‘g BUNC 2dUIS
9AI}RINWND) SSIWDId

()PNIsOd

anndwnsald 45

‘(bT0T ‘s sung duIS

(ST0Z) 22IAIBS BAIRRINWIND) (4ySBSIWDI]
uonoadsur yyesH ueld 9AI}ISOd GT0Z JoquianoN edlBWyY
000¢ pue [ewiuy ‘vasn paw.yuo) /81 yod TZ —v10C™{unC § J0 sajels pajun
seouawy 3yl

EGETN
Jo uoibai jenuad
$10¢ |udy 9y} ul T pue yuou

ITT (eST02) 'le 32 wiy 091/0€ ¥od-1d — €T0¢C 13qWiaAON a3 ul seduinoid 9 weulaiA

89¢¢ (¥102) 'le 3@ 991 AD3L/AQ3d-¥Dd-1Y T :wleq pT0C YoJeW  SdUIn0ld YoodBunAy 310y} Ynos
95/8¢ ‘STOZ Ul qT0¢

8¢ (es102) '|e 3@ Buos ¥61/6¢T ‘$10C Ul ¥od-1d yd1e — +T0¢ Ixbueir euiyo

swie) € Wodj
s19161d peap pjo-Aep uemie|
8¢ (§1T00) "l NOIYD -/ 03 -T BUU :S)IBId ¥od-1d $10Z Ale3  ulayinos pue [esua) uemie|
(s100) a3d yum sbid pjo-Aep

9¢ ‘le 19 wody-unayd uone|os! sniIA -¢ WoJdj sjuelieA AQ3d omL PTOCE€T0C puejiey] uisiseq puejieyl
sojdwes pajsa spoyjaw sased s)ea.qino

(2dLI%Y eouaIeRY \w>_u“mon h_o_u._vun_:_u:z u_umﬂ:p__wm_n_ papodal jo JaquinN  jo _uo_w_wn %—w__ 1 uoibay Anunop

@3d uo ejep |ediSojoiwapida parepdn

[eUINOr Y543 —-n '



SLEV(T)YT:9TOT |eudnor vs43

9¢

|euinoles)a/na edoina esia'mmm

(S102) sinen

¥10¢ {unt

G6ET uojjoboy pue sosauid UDd-L¥Y  S{es4qIno T Ul S3Sed 05/ 6 — 10T UdHel /£ ejiny eIquiojoD
c:spleh Ajquiassy
G swieq eqoljiuep
(pueyst
T fwueq v10Z AMeniga4  pJemp3 aould) 13d
GT0Z Aenigad 0z
So9Sed 9/ — $T10¢ Em:cmp. c ouejuQ
a1baI9uol (£)
1sanQ aibaI2uol (9)
‘a169.199u0
‘sanbnH-15 (S)
'a162.193uopW
3110q1713S (%)
saus T (£) ‘2169.93U0I
saus T (9) auiy-1s (€)
saus T () ‘3162191U0 ‘N3lRYIIY
SAs T () -Ins-sius@-1s ()
saus ¢ (€) ‘a162191U01y
saus » (¢) ST0Z Aeniga4 g — ‘Aqueis ap uolbay (1)
045¢ (S102) 42UBSIN saus ¢ (1) $T10Z AMeniged 7 13gan) epeue)
edLswy
6+0T (S102) "8 3 Avedol ¥dd  Pnis pleoq auo ui sleog v10Z Aenuer  eyseiqaN 1SESYHON  JO S)e1s pajun
smoyj uonpnpold
Huiueam 3sod pue
buipaa.qg ssotoe pue uiym
so)Is 9|dinw uo juasaud edLIRWY
[4 (S102) *|e 3@ uewmog ¥od-1 Sem 9Seas|p paWlyuo) 10z Aenuer OlYO 4O S31eIs payun
sajdwes pajsa) spoyiaw sosed s)yealqino
(e)A132Y 9duaI349Y /ansod jo 1aquinN onpsoubeiq pajyodal jo soquinN Jo poridd awil uoibay Anunop

[PWINOr ¥§43 -y-n '

@3d uo ejep |ediSojoiwapida parepdn



SLEV(T)YT:9TOT |eudnor vs43 LT

|euinoles)a/na edoina esia'mmm

(poss/uy|eay-|ewiue/Aob epsn siyde:mmm) UORBLLIOJUI 910U 10} UoRIULDQ 3Se) dD3S |BPLJO Yl 995 9seald *dD3S UM JUSISISU0d subis [EDIUID OU 4O ‘umousjun
‘aypads-uou aaey Ing aAIsod paisa) sbid ausym sasiwald e si sasiwald aaisod aandwnsald v subis [eoiulp aAey pue aAnRisod pa1sal sbid asaym sasiwaid e si sasiwald aAiisod pawiyuod v :(2)
GT0Z JoqWiaAoN Ul payslignd :(q)
S9|ge) 943 JO Yoea Ul papnjoul SeoUaJaal 9U) JO UOReIYRUSP! ASes J0j pasn S| UYdIYm Jaguunu Uoiedyiuapl adualajed [eussjul ue si Qiay :(e)

¥#10¢ aung
e24gqIno T UISased 7/ 6 — v10C A 2T Jopuejues
#T0¢ aunt
3e24gIN0 T Ul Sesed /Z 6 — H10¢ IMdY ¢ eoeAog
#10¢ aunt
Yeaiqino T ursesed £ 6 — 10T IMdY b ewijoL
(S102) sinles #10¢ aunt
S6ET uojjoboy pue so.tauid UDd-LdY Syealqino Og Ul sesed G/ 6 — $T0C Y21elW 8 edleweulpun) elquiojo
sajdwes pajsa) spoyjauw sased s)ealiqano
()dL2Y SouaisseY /annsod jo Jaquinn anisoubeiq papodal jo JoquinN Jo poridd awig uoibay Anunop

[PWINOr ¥§43 -y-n '

d3id uo ejep |eaiSojoiwapida parepdn


www.aphis.usda.gov/animal-health/secd

SLEV:(C)YTI9TOT |eunor vS43 8T |euinofesya/na-edoina esyo mmm

(8060071

‘206001 ‘906001

:SI9QUINU UOISSaIDL

Jueguen) yT/9TH

(558001

Jagwinu uoissadde

Jueguen) yT/4TH
(/S0SH9INT :dequinu SO/6T 21e| 3y Woly ///AD 21ejos! ueadoing sy} pue suiels
UOISS3208 Yueguan) TIANI S UBLLISD JUSLIND SU) USSMISQ Puno) Sem ALIEILUIS [[BISAC JOMO] UIN|y

‘b102/439/12£007  *(TS8HO UMM AIUBP! %1t'66) SN U3 Ul PSSP sulels AQ3d T3ANI S 03

(8S0SH9INT 4oquinu  paje|at Aj9SOPD ISOW 49M SUlRIIS "BUIYD WO SUIRIIS PUB SUIRslS SN JUSNIIA $102
(§102) UoISS00R Yueguan) Alybly Bunenoan Apuaiind yum Auapl %/ 86 01 dn pajeasal sawousb J9qUISAON (Auewon uISOM
96¢ ‘le 1 J9|peIS 'b102/61£0071/43D yabuaj-|iny ay3 Jo sasAjeue anneledwo) — sisAjeue awouab yybua)-jn4 pue Ae -4yanos) Auew.an

(8-£G0S¥9IWT :Joquinu
UOISS900. Jueguan) S93e1S pajiun Sy} Ul S9sso| Jofew ay3 pasned jeyy suiedis AQ3d JusniA Alybiy

$T102/122007/43D 2Y3 woly Auewas wol) suiens ayy ysinbunsip ey Isixe saoualayip JoAamoH ((GIEL[WERIETITY
(S102) pue "S9)EIS PajuN dy3 wody papodal Apuadad TSEHO JUBLIBA MBU BU3 LIIM -uspeg Jo
6L ‘[e 1@ xjueH v102/67£001/439  (%S°66) Auspt ybiy AseA e aleys sulenis ay] — sisAjeue awousb y3bus|-|ing $10T Ael\ 33815 |elapad) Auewian

3e(os! $T0Z/TS8HO/YSN dY3 03 UL} ules £T0Z/€8°CT tUBIPUI/YSN SY3
0] pajeja. 240w Je Sej0S! AQId UBWLIDD pue Yduald 9y "S91e|os! youdl4
(9S£TT0YY :Jaquinu pue Uew.a9 3y} Yum AJuspl % 66 PaIeys ulells +102/TS8HO/VSN YL
uoISSaDe Yyueguan) “£T0Z dunf ul pa1dslsp ulens sn e ‘(Auspl %8'66) £T0Z/€8"ZTeURIPUL/YSN
(s100) +102/€00/44 Uam pue (AIUSpl %6°66) $T0Z/6TL007/43D UIRAS UBWLIDD JUSD3I BY3 0} ¥10¢ (Souely UIBYHON)
00€¢ ‘e 19 pueisedn 01 $T0Z/100/44 AQad  paiefa4 Ajjeonsuab aq 01 punoj sem uiells ay| — SisAjeue sawouab yibus|-||n4 JlagqwiadaQg Qouel4

(%0°£6) LLLAD Ulens 03} pajejal
Aj9sop ssa| sem GT0Z/0TOAST/139 1se43U0d UI *(%b'66) TSSHO Ulels T3ANI

(zsb00dY Joquinu  sn adAjojoid sy pue ‘(Ajejiwis SpROSPNU %6°66) +T0Z/TZZ001/43D Ulens
(S102) UOISS00R Yueguan) 03 pajejad A[@sop 1sow sem GT0Z/0TOAST/13g — SisAjeue awouab yybusj-|nd

9/¢ ‘|e 39 sunayL GT0Z/0TOAST/ 139 weysbid Bujuaye) e ul palindd0 Ba0OYLIRIp JO YealqIno Uy GT0Z Adenuer wnibjag
adoung

uone|osi
()AL 30UdI3J3Y pasuanbas uiens uonew.ojul duanbas pue uonduosap ajdwes (uoibau) Anuno)

Jo ajeq

24NLJa)l| JUNUSIDS 3Y] JO Y2IeaS SAISUIXD
ue AQ psulelqo pue STOZ-+10Z Ul papodal suiens (Ag3d) ShA esoydielp diwspide aupiod Usamlag SsouaseyIp ousnbas uo uonewldojul  :Z'V djqelL

@3d uo ejep |ediSojoiwapida parepdn

[PWINOr ¥§43 -y-n '


http://www.ncbi.nlm.nih.gov/nuccore/KR003452
http://www.ncbi.nlm.nih.gov/nuccore/KR011756
http://www.ncbi.nlm.nih.gov/nuccore/LM645057
http://www.ncbi.nlm.nih.gov/nuccore/LM645058
http://www.ncbi.nlm.nih.gov/nuccore/LM645058
http://www.ncbi.nlm.nih.gov/nuccore/LM645057
http://www.ncbi.nlm.nih.gov/nuccore/L00855
http://www.ncbi.nlm.nih.gov/nuccore/L00906
http://www.ncbi.nlm.nih.gov/nuccore/L00907
http://www.ncbi.nlm.nih.gov/nuccore/L00908

SLEV(T)YT:9TOT |eudnor vs43

6C

|euinoles)a/na edoina esia'mmm

c/ze (BT02) "1B ® 20

(zeTT6EWY HHaquinu
UOISS202R yueguan)
Td-(6E£Ad) 90TEMO]

:(2) 428N

(1€2

-bTTT6EW) Sldquinu
UOISS202R yueguan)
2d-7812d
‘2d-0812d
2d-£41Dd
2d-€£12d
2d-0412d
2d-8910d
"bd-(V120d)£0T3d
‘01d-V2eod

(1) 4938ND

"TS8HO ‘ulenls AQ3d SN 13ANI S 01 Jejiwis ()

pue ‘suiells AQ3d SN waniA Alybiy jeuibuio ayy 03 Jejiwisiaisnpd Jofew e (1)
1SJ2ISN|D JounSIp Jofew OM) USIMISQ PAINGLISIP 9J9M SulellS aulu ay3 ‘uoibas
SI3 Jo sisAjeue ayy uo paseg “[0z6z7/z4M ueguen] uiens £10z/opelojo)
/SN 01 buipiodoe gge-T ee) uieodd S ay3 Jo uoibal jeullwa}-N 8y ul Ajuiew
2Jom suiels buowe saouasayip Jolew ay3 1eyl paedipul sisAjeue Jaypng
"TG8HO UIeAs TIANI S 2y yum Jayreboy patsisnpd sem (6£Ad) 90TeMOT

pue ‘sutens AQ3ad SN [eulblO 3y} yum paJaisnpd a1em [ulens (6EAd) 90TemOl 10z AMeniga4  pue sioul||T ‘uebiydiiy
4O uondaoxa ayl Yyum] saiejost AQ3d 8 243 1ey3 pajensuowsp ‘suipjold S
[ered pue saouanbas diwousab [Ny Aleau ay3 ‘yoq uo sisAjeue dnausbojAyd

(emor
03} £10¢ ‘o1lyo) eoBWY
Ae wol4 JO S91LIS pajun

sesLsWy 3yl

(S102)

(2)029¢ ‘le 19 1p1afiseq
(S102)

S/T ‘|le 19 eunbsay
@(9102)

[44°14 ‘le 3@ moluog

(4S6E0HdN
.laquinu uoissadde
Jueguan) 102
/T0BARYOd/3UIRNN

GT0z |ebnuod AQ3d
0£-6¢k£20
Y-€TH/20

8-/6€£201) slaquinu
UOISSadJe »ueguan
$10C

/58800¢/A1e31/Ad3d

$10¢

/6058£1/Al@1/AQ3d

*(Abojowoy 9,596 AJuo) uiens ///AD PUe $T0Z Ul AurWISD Ul pa3e|os] sulells
0} paJedwod uaym (9,5°86) Jomo| Ajjlernueisgns sem Ajijusapl apRosdNU ay L
"(Anuapl SpRosPNU %8 66) £T0Z/0SOPLRIOI0D/YSN PUR £T0T/62SeSuUe)/vYSN
03 Ajue|iwis 3saybiy ay3 pamoys 21e|osi ay3 Jo SisAjeue awouab yybus|-|in4

¥102/12£001/439/AA3d

pue $102/612001/439/Ad3d AuewLie9 ul papodas Apjusdal sulelis ayy 0}
(%00T) [e2RUSPI 3g 03 pamoys saouanbas paylidwesyy ‘Ajbunsalaiul "sn aul

40 TG8HO IueleA AQd MU 3U3 yim Apuspl (%0°66) UbIY AlsA e psjesas)
Ad3d Jo auab uio.d ids ayy Jo uoibal dq Opp e JO SasAjeue aAneledwo)

(%266 “%00T ‘%00T) Auewia9 Ul p3o3ap sulells

dU3 Yum pue (AARoadsal ‘%S 66-€'66 ‘%8'66 %/ 86) SN WOl TS8HO
urel3s T3ANI-S Y3 yum Aguapt u ybiy e pamoys ausb (1S) axids (2103
Y1 pue sauab |\ pue dypy ay3 JO Saouanbas [erued Jo SisAjeue aAneledwo)

107 Jowwng (ereyjod) sutenin

(suoibau |enua)
GT0Z Aenuer pue ulayinos) [ebnuod

¥10Z ANt (Ajeat uisypoN) Ajeg

(eyaLRY CRITEYETE]

pacsuanbas uiens

uonew.ojul Mudanbas pue uondiosap sjdwes

uone|osl

10 33eQ (uoiba.) Anquno)

[PWINOr ¥§43 -y-n '

d3id uo ejep |eaiSojoiwapida parepdn


http://www.ncbi.nlm.nih.gov/nuccore/KT027397
http://www.ncbi.nlm.nih.gov/nuccore/KT027398
http://www.ncbi.nlm.nih.gov/nuccore/KT027413
http://www.ncbi.nlm.nih.gov/nuccore/KT027414
http://www.ncbi.nlm.nih.gov/nuccore/KT027429
http://www.ncbi.nlm.nih.gov/nuccore/KT027430
http://www.ncbi.nlm.nih.gov/nuccore/KP403954
http://www.ncbi.nlm.nih.gov/nuccore/KF272920
http://www.ncbi.nlm.nih.gov/nuccore/KM392224
http://www.ncbi.nlm.nih.gov/nuccore/KM3922231
http://www.ncbi.nlm.nih.gov/nuccore/KM392232

SLEV(T)YT:9TOT |eudnor vs43

0€

|euinoles)a/na edoina esia'mmm

Jaded oy ul Juasaud ale sauab N pue ‘| ‘3 Inoge uonewlIojul |euolIppY

"eUIYD Woly ‘ZTOZHY ulens

03 30U NG “TT/AQZIWZZHD Ulens 0} pajejps Aj9So[D 1SoW oM *S'N By} Woly

suienls AQ3d T3ANI S-Uou pue TIANI S 1ey3 pajediput sisAjeue ausb S wouy

sbuipuy ‘sisAjeue awouab-239|dwod woly sbuipuy 03 3seu0d U — auab §

‘Ajsnoinaad paisabbns sem se ‘eduswy YMoN

woJy suien3s AQad |[e pue (ZT0ZHY) BUlyD Wouy suiel3s AQ3d Yim Joysaoue

UOWWOD U3 B pawyuod sisAjeue dnauabojAyd ‘uonippe ul ‘AjpAipdadsal

(804590 H4oquinu ‘I pue T sapejD 0} pabuojaq ‘€T0Z/H0TOJIXSN PUE HT0Z/FZTOIXIIN ‘01X
UOISS900R YURgUID)) WO} S91R|0SI OM] “IT 9pe[D Ul JaIsn|d a31eledas e pawlo) pue ‘suiens ueduswy
£702/40T 021X YHoN adAjojo.d ay3 yum AJuSpl U 9,7 96 pue JBU30 yoes yim Apusp
(00£SH90X 4aquinu U 2%00T—8°66 PRIBYS ‘S33RIS SN 1 W0y 2I9M sulelds AQad £ 9S8yl “1IANI S
UOISSa20. Jueguan) ue pey Sulells SN pauiuapl AMau g/ ay3 Jo / “S'n ay3 wodj sujens adAjojold
v102/bCTO0IXoW  papodal Ajjeniul auy3 yym pasedwoD *(I1 pue I) Sepej g usamiaq panquisip

sulens AQad 021Xl 2JoM pue 9,00T—9'86 JO SaIUSPI SpRO3PNU Bwousb 239|dwod paleys
669 SN 9Y3 WoJ) sulens AQ3d a4 JO 1SOI — Saouanbas swouab yybuaj-jin4
-G£9SH9 Slaquinu ‘Bupuanbas 10z Aeniged
#102) uoISSa0e jueguan  awouab 10} pajdsles Ajuopues a4om (01Xl WOl 7 ‘S93e1s pajiun ay3 Wwody 01 €107
62 ‘| 19 eAOSEIA :suiells Agad sn ¢/) s9dwes aasod-Ad3d v/ 40 210} e ‘sejdwes onsoubelp ¢9/°Gz JO INO Aely wol4 0DIX3N pue ysn
[(T0880¥MY :42qwinu UOISSDE MYueguas)) OIYyQO WO} 1e|os]
(5198//0 oquinu ue pue (z6/89+4Y :Jaquinu uoISsade Jueguan) NIA 21e|0S! BY0SauUlly)]
(s102) UOISS202R yueguan) AQ3d SN SI9Y30 03 AJUspl SPROBPNU %6 < punoj bupuanbas swousb (emor) eoLBWY
b ‘e 39 uljjod €T02/Ad3d-1dN  ®19|dwod pue esoyielp yum Bid e woly paje|os| sem ulens £102/Ad3d-1dN €10C Ael 40 s31L1S pajun
(g ;oued ‘aunbi4) suiens T3ANI
OLIBWY YHON-UOU 3U3 YIM paIaisn|d pue £107/0pelojod yum (Ayuspi poe
oulwe %4 66) Auapl abejuadiad apnRosPNU 9,/ 66 B pey Juswbas suab
ayids 3yl (WY 14-8060-+T/2T/0z/eP1He/d13/A0b opadummm//:dny 'y [sued
‘21nB14) II Spejo edHaWY YHON 3y} Ul pai3Isn|d pue £10z/0pelojo) 03 Ayuspl
(6ETLLOWM abejuadiad SpRodPNU %6°66 B PRy 3 ((ETT = U) Jueguan ul |qejieAe
1JdqWinu UoIssede AQ3d JO swouab 939|dwod Jay10 3y} Yyim paubije sem ulells 88T|I0SaUUIN
#T100) Nueguan) $10C 9yl -19|61d |e}RUOSU pasSEadap B JO SBUIISAIUI WO pale|osl AQdd (e3j0S9UUIK) BILIBWY
997 ‘le 1@ Jajeyue /88TLI0SBUUIN/YSN B Jo ‘Buab S pue ssousnbas djwousb [N} auy3 ‘Yiog uo sisAjeue dnausbojAud 10z Aenuer JO S2181S paun
uonejosi
(a1 CRIIEYETEN] pasuanbas uiens uonew.ojul 3dudanbas pue uondidsap sjdwes 10 33eQ (uoibaa) Anyuno)

[PWINOr ¥§43 -y-n '

@3d uo ejep |ediSojoiwapida parepdn


http://wwwnc.cdc.gov/EID/article/20/12/14-0908-F1.htm
http://www.ncbi.nlm.nih.gov/nuccore/KM077139
http://www.ncbi.nlm.nih.gov/nuccore/KF468752
http://www.ncbi.nlm.nih.gov/nuccore/KJ408801
http://www.ncbi.nlm.nih.gov/nuccore/KJ778615
http://www.ncbi.nlm.nih.gov/nuccore/AH2012
http://www.ncbi.nlm.nih.gov/nuccore/KJ645635
http://www.ncbi.nlm.nih.gov/nuccore/KJ645699
http://www.ncbi.nlm.nih.gov/nuccore/KJ645700
http://www.ncbi.nlm.nih.gov/nuccore/KJ645708

SLEV(T)YT:9TOT |eudnor vs43

1€

|euinoles)a/na edoina esia'mmm

692z  (b102) "le 1@ uelL

(as102)

2102/1€-SZXC/HD €10¢
2102/Z¢-Strz/HD  buunp suiens Ag3d SN jusbisws Jo Joyusbold 10311p auy3 30U A SI ulells
2102/4-ZArXc/HD ZT0ZHY 243 Jeyl pajesisuowap eiep aouanbas umous) pue mau buisn sasAjeuy
€102/9-AHZH(Z/HD SONIIUSP! 22UBNb3S 9%00T—6°£6 SMOYS ‘Ulens ///AD 9dAjojoid auy yum
2T02/2TZSXZ/HD paJedwod “Jeyy aousnbas U-T9T'y e aAey sajdwes 1z ay3 Jo sauab S ayl
2T02/HT-SZXC/HD (YN@0 d1wouab y3buaj-||nj duo pue ‘sausb § om3 ‘sausb N--3
ZT0Z/HE-SZXI/HD -€4Y0-S duo-Ajuamy) sajdwes aaejuasaidal 9ARIsod-Ad3d b 104 paulwI=Iap
2102/Z1-SCz/HD SEeM S9SAjeue uoieuIquiodal pue diauabojAyd ‘olwousb aanesedwo)
2102/T-AHCZ/HD swiie) 9z uo swoldwAs g3d (edidAy
2102/MZ-200Z/HD Uam sbid wouj pa3oa|0d d1om sajduies [euinssjul pue [ede) 69T JO (30} VY
LLLND Yim Ayauspl SpRodpnu 9/'96 pue 4au3o yoes yim

Ajauap! apRosPNU 94,8°66 B pey sulens Ixbuelr omy ay] — ssousnbas ausb §

Se1e1s paun

9yl pue euiy) ui suienys Aqad piRyY buijieasad juaoal ayy yum diysuonea.

3S0[D B pey Apnis siy} Ul pauyap sujelis IXbuelr om3 ay3 ‘uoisnpuod ug

070z 4290300 Ul ‘ixBuelf jo

20uin0.dd Juaoelpe ue ‘buopbuens woly paiejos! (G69880X[ :4oguinu UoISSadoe

yueguan) g-ao Jo ulens ayy 03 Ayuap! SpRodPNU %/ 66 Pey £10Z/T-X[/HO

pue £102/T-XC/HD 1Y} pajeanal sisAjeue uosuedwod e ‘Ajbunsalaqul -uiblio

aWes 3y} Wol) paAjoAS aAeY Jybiw suiens AQad 9sayl bunsabbns ‘010z

-3sod paynuapl (Z10Z/ZH-HD Pue ‘AZ/AIWZ/HD ‘T-1T10Z-(9 ‘CTOZHY ‘a-ao)

suie.3s asauIyD aAY pue (6E6T0-ET Pue ‘6d-VI -8£07C-ETNSI ‘1eusbouwioy

-VI-8€£02¢-E£TNSI ‘euelpul/ysn ‘€1/0D ‘TVI) suless SN pawyuod Ajmau

XIS UM (%66 <) Auspl aprosjonu 3saybiy ayy pamoys suiells omy ayL

%0°L6 03 %E'96 WOy

pabuel (377 pue Maug0ZSE ‘800ZSE ‘86IWS ‘PH668TIM SUIDDRA pajenusye

(9609250 "L£/N\D) 0TOTZ-23Ue pauUIWISIBp 9S0U} YIm AJjuspl SpRosppnu ay3 sjiym

pue /GS09/4M  ‘%/'66 03 %E'/6 Wolj pabuel 0T0Z-3s0d paynuap! sulens pue suieis AQad
:SJaguinu uoISsadoe Ixbueir ay3 usamiaq Aquspl apnosjpnu 3y — sisAjeue sawousb yibus|-|in4

yueguan) £102/2-XC sasjwaJd jusiayip Wwolj uonelpAysp pue BURIWOA ‘esoylleip Alsiem

64C ‘le 12 BuoS /HD pue £T10Z/T-XC/HD 242A3s yam s39161d Bulons wod) pa3dajjod a4om sajdwes |eunsaiul pue |edsed

(eulyd utmses

€10C Jo saouinoud 1vgnH

Ainc 03 2107  pue Buopueys ‘ixbuelr
Atenuer wou4 ‘bueifoyz) eulyd

(®2uInoud
€102 ixBueir) eulyd
eisy

()AL CRITEYETEN]

paocuanbas uiens uonew.ojul uanbas pue uondidsap ajdwes

uone|os|

10 33eQ (uoibat) Annuno)

[PWINOr ¥§43 -y-n '

@3d uo elep |ediSojoiwapida pajrepdn


http://www.ncbi.nlm.nih.gov/nuccore/JX088695
http://www.ncbi.nlm.nih.gov/nuccore/KF760557
http://www.ncbi.nlm.nih.gov/nuccore/KJ526096

SLEV(T)YT:9TOT |eudnor vs43 43

|euinoles)a/na edoina esia'mmm

0S¢

(2102/ZH-SC pue T-1T0Z-[g) Ssule)s asaulyd

oM} yam Aypuapl 1saybiy ayy pue (9€£00 IN) Ulells SUIddeA paseq-£//AD
3y} yam AJiuapi 3samo| a3 buimoys ‘suiens aouaiaed ayy yum Ajuapl

W %9°86-T°€6 PeY +102/0ZA5/HD Jo ufeiold S 3y| — seouanbas suab S
sulens sn

paynuap! Aimau omy yim Ajuspl U %8°86 pue eulyd ul 0TOZ 0uls pabiaws
aAeY Jeyy sulens AQd JuelieA ayy yum AJuspl U %0°66-8°£6 paieys

g utens ///AD adAojoid ayy yum Auspl U 9%/ 96 pey +102/0zds

/HD 1By} pamoys sisAjeue ABojowoy 22uanbag sulells asay) Wol) uUnsip
Alleanausb sem T10z/0ZAs/HD 1eyd Bunedipul ‘210z pue 110z Useamiag
Buopbuens ui paynuspi (1-a9 pue ‘v-as ‘2102/29a9/HD ‘10-a9/HD) sulens
AQ3d uelieA anoj yum diysuonepa. Jey ApAneas e pey utens $102/0zA9/HD
9Y3 1eyy pajesnsuowap sisAjeue onauabojAyd — sisAjeue awouab ybuaj-|inyg
eulyd ul pasn buiaq Ajjuaind uiens auddeA paseq-///AD a4l Wol) punsip
Ajleonauab sem pue ¢10z pue TT0Z US9miag BaJe SWes ay) Ul pauiuapl
Ajlsnoinaud suienns AQ3ad oyl yum diysuonejpl dej ApAReR) e Ylim ulenls
JUBLIEA B SEM 3)R[0S| S| "PRUIWLISIRP Sem ‘bT102/0ZaD/HD ‘uiens (AQ3d)
SnJIA eaoylelp diwapids auipnlod jueliea e Jo sisAjeue awouab yibus|-|ins ayL

(TETTHTNY Hueguso)
$102/0zas/HD

(29808
‘198084 ‘8580184
-/£S0b84) :siequinu
UOISSa22. Mueguan)
¢102/Z-SCZ/HD
€102/€-1ZSL/HD
€102/2-1ZSC/HD
102/1-XAarz/Ho
2102/1-X202/HD
2T02/Xy-SCez/HD
2102/1-ZAacxe/Ho
2102/2C-ZHIZ/HD
2102/2T-ZHCZ/HD
2102/2-2002/HD
ZT0Z/OAHMENH/HD
2102/2-azas/Ho
2102/1-azas/Ho
2102/1£22T-SZXL/HD

(¥102)
‘le 1@ buos

(euyd ussyInos

¥10¢  ul Buopbuens) eulyd

()aLRY

2dUIRJY pacsuanbas uiens uoneuwiojul €Muanbas pue uondlLdsap sjdwes

uone|os|

10 a3eQ (uoiba1) Annuno)

[PWINOr ¥§43 -y-n '

a3d uo elep |edi3ojoiwapida parepdn


http://www.ncbi.nlm.nih.gov/nuccore/KF840537
http://www.ncbi.nlm.nih.gov/nuccore/KF840858
http://www.ncbi.nlm.nih.gov/nuccore/KF840861
http://www.ncbi.nlm.nih.gov/nuccore/KF840862
http://www.ncbi.nlm.nih.gov/nuccore/NC_003436
http://www.ncbi.nlm.nih.gov/nuccore/KM242131

SLEV(T)VTi9TOT

|eudnor vys43 €€

|euinoles)a/na edoina esia'mmm

€10Z-T70z Buunp eulyd ur $ye2IqIN0 g3d
219A3s BULINp P31|0SI 2J9M UDIYM ‘Sulelis asauly) ST pue ‘STOZ WoJj s1e|osl

PIY ¥SN 0T ‘6007 03 800C Wo4) (20-2ZZT60-NND PUB T0-2ZZT60-NND ‘2060

(89610 :doquinu

-NNY ‘Z080-NNMI) sulens pjay uealoy Inoj buipnjour osje Yaiym ‘c dnoio

0} pabuojeq £10Z/IWA/dOHS *(Z dlqeL) sutens AQ3d 42430 JO asoy) Yim
Ayjuapl ouSNbaS BPROBPNU %t"66-8°€6 PRIeYS dUsb S YL "€T0Z-TTOZ Ul
$)ea1qINo a3d buunp eulyd woly pajejos! alom Yoiym ‘(S/HD 1dooxa) suiens
9sauIYD 9T pue £T0g Ul pa3e|os] suleils YSN 0T ‘£Tdd 3uajnJiA jo dn spew
sem ¢ dnou *(800ZSC Pue N-as) sutens pRY AQad dssulyD omi pue (£TdA
pa1enuaqe) sulells SUIdeA JO palsIsuod ¢z dnolds *(£//AD) uledls ueadoing
3U0 pue (86AS) Ulesls uealoy auo ‘(DZ71) uledls asauly) auo pasKdwod

T dnoin "sdnoub s3.y3 03Ul PIPIAIP 29 pINodsulells AQId U3 4O (I8 ‘G140
pue eT440 AQ3d Y3 Jo Saouanbas apiospnu a3 Jo SisAjeue uo paseg
"%8'66 SeM ‘TTOZZH-SI Yum ‘Ajuiejiwis Jo [9A3] 3saybly a3 ‘sulesis Jayjo

0] %8766 01 %9°96 wol) buibues sapiuapi - bupusnbas sawousab ybuaj-|n4

($102) UOISSa00R Yueguan) €10z Ul leybueys ul wuey buipaalq e uo eaoylleip
vee ‘|e 39 Bue £10Z/WA/dOHS 40 3eaiqino ue Bunnp s9|6id pesp Woly P3dd||0d S4aM S)oRl} [RURSSIUL €10¢ (leybueys) euyd
(€1
-£0Z609WM :siequinu
UOISS300R Yueguan)
SM-Ad3d
pue (£££/D) uiens ueadoinz T pue ‘(Mau 800ZSC pue ‘800ZSt
DA1-AQId  ‘BuideA pajenusne ‘W-AS D771 ‘S/HD) sulesis asaulyd 9 ‘(£TdQ pajenusne
J1-Ad3d pue ‘c7dd ‘86INS) sulels uesioy ¢ buipnpul ‘suieiis 0T pasHdwod
S1-Ad3d dnoJb [eaissep ayl *dnoub dwspued ayy pasudwod 8o0Z Joue paie|os!
ZHD-AQ3d SUIRJIS URDLIBWY pue asauly) aulu-Auiyl dnoub |esissejp sy} pue dnolb
A1-Ad3d dlwspued ay) pajeubisap ‘si2sn|d> oM} Ojul PaPIAIP 89 PN s3e|osl Ad3d
$1-Ad3d 33 Jeyy pajedipul sawouab AQ3d 61 4O 9943 diUSBojAYd Y| "suonajep
40T-AQ3d JO SUOIHASUI OU YIM “94/°66 03 %G /6 woi) buibues sannuapl aousnbas (buoqueys ‘bueirayz
J8-Ad3d 9pno3PNU palqIyxa sawouab ajoym TT 9yl — SisAjeue swouab yibus|-||n4 $102 ‘nsbuelr ‘rxbuelr
J/-\d3d swiey TT 1e 91ed Ayjenow ybiy e pue esoyulelp 919A3s pey Jey3 ydiep 03 110z ‘buidbuoy) :paynads
19¢ (ST02) "|le 1 uns 4GT-AQ3d sbid wo.y pa129)|0d a4om sajdwies sadae) OM) pue sajeusbowoy |eunsajul SUIN judy wol4  uaym ‘suoibal) euiyd
auab ayids ay Jo pud
-,€ 93 1B Uons|ap Hoys e pey Ing ‘Apualind euiy) pue ‘S n ay3 ul Jusjeasud
suiensqgo dnoabousb ayy 03 sbuojaq uiesls £10Z14 2Y3 1BYY paMoys
auab § 10 swouab 29|dwod ay) Jayye uodn paseq saa.] dnauabojAyd syl
(s100) (609592d) SNJIA 343 21e|0S] O] |30 OJaA Ul a3ejndoul (Souinoud
e ‘|e 1@ bueyz Dueguan) €T0z14 03 pasn sem ubis [ea1ulP pliw AJSA Yum Mmos e wol) ajdwes aanisod-Aq3ad vV €10C AInC nsbueir) euiyd
uoinjejosi
(eyQIY 30UDIDJY pasuanbas ujens uonew.ojul duanbas pue uondiosap ajdwes 40 33eQ (uoiba.) Anuno)

[PWINOr ¥§43 -y-n '

@3d uo elep |ediSojoiwapida parepdn


http://www.ncbi.nlm.nih.gov/nuccore/KP765609
http://www.ncbi.nlm.nih.gov/nuccore/KM609203
http://www.ncbi.nlm.nih.gov/nuccore/KM609213
http://www.ncbi.nlm.nih.gov/nuccore/KJ196348

SLEV(T)YT:9TOT |eudnor vs43

143

|euinoles)a/na edoina esia'mmm

6vcc

0LT

90€

(ST02)

‘e 19 iweseln|y

(s100)
‘|e 19 epnse|y

(5102)
‘le 1@ buep

(26422007 :dequinu
UoISSa00R Hueguan))

$T02/NdC/z1onolL

(26422007 H4oquinu
UOoISS00R Yueguan)

#T02/NdC/c1onoL

(155080
.loquinu uoIssade

yueguan) €0ETNH

(Amuap! W %68°/6) ££TDd-DL uleis Ad3d SN

ay} yum diysuoneja. d1auab 1s9s0j0 ay3 pey ulens syl — seousanbas susb
£0TeMmO] uieils Ad3d SN By} 03 pajejas Aj@sopd Isow

SEeM pue [ 9pe[D UedLIBWY YHON JO J2ISN|D B 0Ul PaUISSED Sem ulelis ay |
‘AjpAdadsal ‘sisAjeue onsuabojAyd ay3 ul pasn suiedis AQ3d TIANI S SN pue
II pue [ Sepe[) uedliswy YHON JO 3S0y)} Y3ImM ssiiuapl U %SH'66-06°86 pue
%69°66—9°66 ‘%/8'66-E£'66 PeY uless ay] — sisAjeue awousb yibus)-|nd
24N103J21d M0N0 Ul paAIasqo

sem ‘syo|bid Buowe sajes Ajijepow ou Ylm pajenosse ‘g3d Jo ased anbiun y

(1oA3] ouaNbas apRo3JPNU B3 18 AYIUSPI %68°£6) £L1Dd

-)1 uiens Adad Sn ay3 03 diysuone|a. 213ouab 3s9S0j0 Y3 paMoys pue suiens
Ad3d 2ouaJtajal ay3 buipnpul J3snp e 0} pabuojaq uiens Aq3d ZHonoL

a1 Jeyl pajensuowsp sauab g Jo sisAjeue dnausbojAyd — seouanbas ausb g
€0Temal ulels AQd

SN 0} paiejaJ Aj9SojD 3sow Sem pue I 9pe|d UedLBWY YHON Ul J93snp e uj
papn|oul sem uiens Ad3ad ZHonol 2yl Jeyy paiedipul sdeb Bulispisuod Inoym
ejep 2ouanbas ay) buisn pajonaisuod welbolpuap dnsusbojAyd v ApAnRdadsal
‘sisAjeue siyy ur pasn sutens Ad3d TAANI S SN pue II pue I Sopej uedUawy
UHON JO 350y} Yim Ajuspl aduanbas 9podjoNnu %SH'66-06'86 PU %69'66
—$9'66 ‘%/8'66—E£'66 PeY UIRLS $T0Z/NdC/Z1M0Nn0L JO Swousb 839|dwod ay3
1eY1 pamoys SisAjeue aouanbas aanesedwo) — aouanbas swousb yibus|-|ind
wej UeIM-03-pasiq

e ul BuiiwoA pue ea0yYLIRIP P|Ilu PAIMOYS SMOS [RJaAas wiody sbid buippons

VSN pue euiyp
ul adAjouab jusjeaald Apuadal e ‘e1 adAjousb 03 sbuojaq uiens £0ETNHaUl

18] Sa1edipul auab S uo paseq 3.3 d13RURbBOJAYd "AlpARdadsal ‘ules)s aupoeA
LLLAD UM S9IMIUSPI pIDe Oulwe pue SpodPNU %8°26 PUB %016 Saieys
COETNH eyl pamoys sjnsal ay) pue ‘pasAjeue pue paosusnbas sem £0STNH
AQ3d 40 dusb § 239|dwod 3y “TT/TADX/HD ulelis 0} paiejal ARso|d 3sow Ing
‘eulyd wouy 1-2T0Z-9H pue Z10ZZH-SC sulens 03 (%9°66) Ajejiwis souanbas
9pnosdNu 1saybiy pagiyxa aejost 8y — aduanbas apnosjponu ausb S

wiiej auo wodj

eaoy.lelp yum si91bid pjo Aep-¢ woly pauielqo aiam sajdwes [eunsajul Ino4

(24n304d
£10¢ 494010 1onoj ) ueder

(24n3yeud
£10¢C 4990300 1lopol) ueder

€10z Adenuer (Souinold ueusH) eulyd

(ALY

ColIERETE)]

pasuanbas ulens

uonew.ojul duanbas pue uondidsap ajdwes

uone|os|

J0 93eQ (uoibat) Anuno)

[PWINOr ¥§43 -y-n '

@3d uo ejep |ediSojoiwapida pajrepdn


http://www.ncbi.nlm.nih.gov/nuccore/KR080551
http://www.ncbi.nlm.nih.gov/nuccore/LC022792
http://www.ncbi.nlm.nih.gov/nuccore/LC022792

SLEV:(C)YTI9TOT |eunor vS43 13 |euinofesya/na-edoina esyo mmm

sulens AQid uea.oy
£00Z yum diysuoneal d1auab 1S9s0|d ay3 pamMoys pue ulells adualajel Agad

Buiuiejuod Ja3snp e 03 pabuojeq 608<4IN 18YY pamoys sisAjeue dnauabojiyd

pue “jueguan ui d|ge|ieAe sulens AQd umouy e 03 Ayuapl aduanbas

(ee 9%00T-0"96) U %00T—9°96 Pey 608N 40 usb W 313ud 3y — ausb |\

600 Ul B2JOY YINOS Wol) suiens Agad yum diysuonea. dnsusb 1sasopd

3} PaMOYS pue ‘sasnliAeu010D JY10 Aue papnjdul Jeyy J33snp e jou ‘uiens

90UaJIaJa) AQ3d e buluiejuod J33snpp e 03 pabuojeqg 608E4IN 1RY} paWlILuod

sisAjeue JnpauabojAyd ausb S sy ul uonaep abie| ay3 sey 608E4IN 1eyl 1deoxa

(06,3 ueguan ul d|qe|ieAR aJam Sa0ULNbas auab § Yibus|-|Ins Yoiym 1o} suiens
pue 69v6//4) AQ3d umouy ||e 03} Ayauapl 2duanbas (e 9%,0'86-0°26 ‘W %S5'86-£°€6) UblY e

:SJOQWINU UOISSSI0R Pamoys 608E4IA @duanbas auab S a39|dwod sy — aouanbas 939)dwiod ausb S 800¢
($102) yueguan) ealoy| SWwiiej dUIMS 69G WOl eaoyllelp buniqiyxe Jaquiadaqg 01 (souinoad
112 ‘le@Yed  UYInos/800Z/60854I sbid wo.) pa30ajj0d aJ4om Ssajdules [eunsajul pue |edse) $£9°7 JO |e10) ¥ Alenuer wol4 6) B210Y YINos

(£#-0T8€90D1

:Siequinu uolissadde

jueguan) $T0z/NdC

/2 0} T-¥1L ‘PTOZ/NC

/T-MIO ‘€T0Z/NdC/C

01 T-NMO “+T02/NdC/C

03} T-9IN ‘€T02/Nd[/T
-ZAW “$TOZ/NAL/T-DAW ueder wolj sules AQ3d [DISSejd ay3 03 ueyy ealoy pue SN 8y}
'bTOT/NAC/T-3IW ‘bTOZ  WoJy suiens Ad3d [eqolb ay3 03 pajejat Aj@sopD alow aiom ueder WOl sulens
/NdC/2 03 T-WIWY ‘bT0Z  AdQ3d 8€ 2Ua 3ey3 paredipul sbuipuy asayl “AjpAindadsal ‘ueder woly suiens
/NAC/T-MOX ‘bT0Z  Ad3d VN H€ 92U yim Auapl d0usnbas Ju %2 86-G5°96 PaIeys pue ‘Isylo
/NAC/#-SOM ‘€T0Z/NdC yoes yyum Ajpuspl eouanbas U 9,G86'66-9/'66 PaJeys uedel wodj sulells
/2 03 T SON “PT0OZ/NC Ad3d T3ANI & YL "sulelys AQ3d Ues.0y| Jo/pue Sn U334 3y3 papnjoul
/2 03} T-HOX “bT0Z/NdC UoIym jo yoes ‘(y = u) adAy 13ANI ay3 pue ‘(€ = u) adAy (¥N) ueduswy
/¥ 01 T-LMI ‘bT02/NdC YHION 3y3 ‘sapejo Jofew om3 ojul paiaisn|d sulels AQ3d 8€ @yl - susb §
/8 01 £-¥4I ‘S€T0Z/NdC (%96'66-59°86 :1I
/2 03 T-44I “bT0Z/NAC OPBID ‘%66'66-/L'66 I 3PLD) Spejd Yydes Ulylm sulells AQ3d Uesioy pue sn
/T-S¥H ‘PT0Z/NAC/Z Y3 JO 9SOy 01 [RIRUSPI ISOW e DJoM sulells AQ3d asaueder ay3 JO sawouab

0} TWND ‘PTOZ/NdC/T 39]dWOod dYL "SILIUN0D J2Y30 pue SN dY3 WOy sulens AQad Jusdas buipnpul ST0¢C

(ST0T) -OMd ‘bTOZ/NAC/T-WHI  yoea ‘(¢T = u) I1 dpejD YN pue (9Z = u) I dpe|d (VN) eduswy yHoN ‘sapep  Aejy 03 £10C
(ol Y4 ‘[e 1@ BINZNS  ‘bTOZ/NAC/E 03 T-WOY  Jolew om) ojul paJaisnpd suiens Adad 8€ Yl — SisAjeue swouab busj-|in4 19qo1p0 wol4 (saunyoajald 1) ueder
(e)ALJY CRlTENETE| pasuanbas ulens uonjew.ojul adudnbas pue uondisap djdwes _HM_WM_MM_ (uoibai) Anuno)d

_- @3d uo elep |ediSojoiwapida parepdn
[BUINOT WS4 @


http://www.ncbi.nlm.nih.gov/nuccore/LC063810
http://www.ncbi.nlm.nih.gov/nuccore/LC063847
http://www.ncbi.nlm.nih.gov/nuccore/KF779469
http://www.ncbi.nlm.nih.gov/nuccore/KF779470

SLEV(T)VTi9TOT

|eudnor vys43 9¢

|euinoles)a/na edoina esia'mmm

(Ayuap! 2ouaNbas BPIOBIINU Y%E 66-C°66) SUIRNS TT/AZ/HD

pue TT/AQZINZ/HD eulyD 0} paieja. AjPsojd 3sow ay} aJam suleis AQ3d TIANI

S-UoU SN BY3 pue sujelis uemie| a3 1ey} pajeanal osje sisAjeue diauabojAyd

sulens /QTemol-ysn pue

9ZTOIYO-YSN ‘8ZTRULIPULYSN Se yINs ‘sulesls STIANI S SN Byl pue ‘suiens

ou0oIslY [eqo|b pue uemiel sy3 ‘Ulels £THA Uealoy (%TH6 01 %6'E6 WOJ)

Buibued ‘suiens auddeA £TYd pPuUe ///AD 943 0] AJ3Usp! JOMO|) UIRIISUIDIRA

paseq-///A\D ueadoing ay3 pasudwod yaiym ‘sasnlia (z9) g dnoio

a3 wouy pajeledss aiom syuelieA AgIduemiel U3 Jo seousnbas ausb S syl

(%T°L6 03 %696 WOy Buibues ‘€T0Z/ETTOTE-AHON

/NA pue €10Z/T ETTTdVA/NA ‘€T02/T €T0Td4C/NA) £T0Z Ul S}eaiginodid

33 WoJy pa3e|os] sulel}s WeulsiA 3y3 pue ‘z10z-T110z bunnp syesiqino gid

(2S79/T7dd  9Yy3 woajpaie|os! suiens Agad euly) ayy buipnpul ‘dnoib swes ayjuil suienls
—bb29/7dY iSlaquinu  eisy Joylo 03 pajefad ssa| AlpAieRt INg(%8°66 01 %/ 66 Wods buibuel) uieis
UoISSa00e Yueguan) €20-13d epeue) sy} pue suieils (£T0Z-6€ SeXL-YSN ‘€T0T-6¢ SeSuBY-YSN
€9 pue  ‘€10Z-8¢ BMOI-YSN)TIANI S-Uou SN 3y} 03 pajefa. Ajesop Atoa aiom Asy L

7S 'Tr-bumbuid-m L *(19) T dnolo ayy 03 pabuojeg Apnis siy) Ul UemIB] Woly pa3ejosi SAJId Mau

16 [IV "S423snpd Jofew om) pajeanal sisAjeue dnpuabojAyd — seouanbas susb §
pue g8 ‘T/-UllunA-M L Sw.ej 924y}
(s102) ‘7€ wody uonespAysp pue esoydlelp Alayem Jo subis pamoys yoiym ‘sya|bid pesp (uemiel uIdYINOS
eIy ‘[RI@ NOIYD  pue H7 ‘ZT-1ARIYD-pML p|o-Aep-£ 03 -T SuUIU WO} Pa3d3)|0d aJoM So|dWwes [euiisaul aulu Jo B0 $10TZ AME3 pue [enua))uemiep
S9)e1S PaHUN Y} WOk TS8HO Ulel)s JuelleA mau e 03 Ayuapl
W %6°66-8'66 PaMoys sisAjeue bBupuanbas apnosjpny — seouanbas auab S
(8£666£M) TS8HO ‘utens SN Juerea mau e YIm (% 66) Anuspl
(SSTEOVINY :doqunu apnrospnu 3saybiy ayy yIm “jueguan ui s|qejieAe sawouab AQ3d 239|dwod
UoISSa20e Jueguan)  JaYI0 UM %/ 66-9°96 JO Aljuspl apRospnp — sisAjeue swouab yibusj-|in4 (9duin04d MoodbBunAy)
89z¢  (¥T07) 123991  HTOZ/90LT-NNN/IOM swoydwAs a31I-q3d buniqiyxe sbid woly pa3da)j0d a1om sajdwes [ede]  HT0T YoIew e3.0Y LaNoS
APAIpadsa
‘loAS] ee pue Ju 33 38 ANIUSPI %/ 66-8'86 PUB %8°66-C 66 UYIM ‘€T0T
ul peauds jey) suiess SN ay3 03 Jejiwis Alybly a1em g-zoul (99562 STNOAM
pue ‘219 $T99aY ‘fAT £T99AM) suleiis da1y3 ‘AjbunRsal=ul "zo ulyIm
Jay3ab0) paJaisnd sulens pRy uealoy ||e sealaym ‘19 03 buojpq 03 punoy
9JOM SUIRIS BSBUIYD pUR URDIOY S} JO [RISASS pUR ‘Sujells 9dUJ9Ja. ‘sulells
BUIDDBA "S|OA9] R pue U 9y3 Je (7O pue 19) sdnotb om) ojul papIAlp 89 p|nod
sulens uealoy syl s9aJ3 dipuabojAyd sy uo paseg *patedwod SJom SuieilS
18b/5801 0UJa1 8 pue sulens AQ3d /Z JO |10} e Jo saouanbas ausb S Ny ayL
(951027) —2SES8M Siequinu €310} Ul swilej Wolj pa3oo]|0d €10¢
80T ‘le 39 wiy UOISS9I0R Yueguan) 2Jom s19161d woJy anssiy [eunsajul pue eaoylelp Jo sojdwes /7 JO [RJ0} ¥ 03 866T WOl (seouinold 8) eauoy
(2yQLIY UIRY pacuanbas ujens uoneuw.ojul Muanbas pue uondidsap ajdwes uonejos (uoibau) Anuno)

Jo ajeq

[PWINOr ¥§43 -y-n '

a3d uo ejep |ediSojoiwapida paiepdn


http://www.ncbi.nlm.nih.gov/nuccore/KJ857352
http://www.ncbi.nlm.nih.gov/nuccore/KJ857481
http://www.ncbi.nlm.nih.gov/nuccore/KJ399978
http://www.ncbi.nlm.nih.gov/nuccore/KM403155
http://www.ncbi.nlm.nih.gov/nuccore/KP276244
http://www.ncbi.nlm.nih.gov/nuccore/KP276252

SLEV(T)YT:9TOT |eudnor vs43

LE

|euinoles)a/na edoina esia'mmm

(1660194

*OU UOoISSad0e
juegusn) TSY3
(£660T9U

puejieyL

Ul JuenieA AQ3d juajeassd ayy woly punsipAjjednausb si pue Auejiwis

pioe oujwe pue a0uanbas apiosPNUY,Ls'/6-9'96 PUB %6°86—1'86 Dulleys
‘sulel}s aulddeA 86INSPUR D71 ‘LLLLND UM diysuonejal 8sop e sey TSy3
puejieyl pue

BUIYD Ul JueLIeA AQ3d uajeAald syl yumAllieiwis pioe oujwe pue aauanbas
SPRO3PNU %,0'86—%C T6 PUR %G'86-C 76 PRIRYS THFD — Seouanbas ausb §
(AjoAnDadsal “‘sjpAs|pIoe oulwe pue ap1oaPNU

dU1 1@ %886 0} %E'86 PUB %G°66 01%T°66) LLLAD PUe ‘86WS ‘D71

yam Aepiuis ybiy e saleys TSy3 ‘1seJU0D UT BUIYD WOJ) S9IL|0S| JUd.
alow yum (Ajpandadsal ‘sjpAs| pioe oujwe pue aprRosjPnu 3yl 18 %0°/6-5796
pue 9%/ '86-£°86) Aleliwis by e saleys 144D - sishjeue swouab yibus|-|ind

(5102) "l P *OU UOISS0oe sbid (uoibau
9¢ WwoJy-unayd jueguan) TYdD  plo-Aep-gwioly paje|ost a1am ‘TSI pue TygD pajeubissp ‘sjuelien AQ3d omlL usaises) puejiey
SN 2Y3 Wody I apep Yyum Jayiaboy Ajesopp paJaisnpp uemie] Ul 3ealqino Agad
$T0Z 243 104 3|qisuodsal snuiA a3 1ey) paisabbns synsal oyl AjpAidadsal
‘uemie] pue SN ayy wodj seouanbas Ag3d € pue 4/ buipnjpul suab gdsu
3U3 U0 paseq pa1onJtisuod Jaypny sem 243 dieuabojAyd auyy pue pauieiqo
9J9M SN BY3} WO} P129||02 Saouanbas awouab-||ny AQ3d dAISusya1dwo)
Z dnoibouas uiyIM SN Y3 WOl SISNUIA B}
(2-06L2£9¥YY :Sioquinu YIm paJaasnp Alybiy alam uemie] ul JwLpida AQ3d $T0Z Y3 WOl SISnUIA
UOISS900R yueguan) 2y3 1eyy paysabbns synsal syl $T10Z Adenigad JO Se jueguan) uil S|gejieAe
(S102) €dSN AL-86ZML S2Uab £dSN +E Uim paubije pue pauleiqo aI1om Uoidajul AQId YIM SUIMS JO
€97 ‘le 3@ Bung  pue £4SNIN-69SML  Sajdwes [eajuld 934y} wody sauab £4SN ay3 — aousnbas a39|dwod ausb 4SSN uemie|
uonejosi
(=)@ 3dUIDJY pasuanbas ulens uonew.ojul Muanbas pue uonduosap sjdwes 10 a3eQ (uoibaa) Aiuno)

[PWINOr ¥§43 -y-n '

a3d uo eiep |ediSojoiwapida paiepdn


http://www.ncbi.nlm.nih.gov/nuccore/KR632490
http://www.ncbi.nlm.nih.gov/nuccore/KR632492
http://www.ncbi.nlm.nih.gov/nuccore/KR610993
http://www.ncbi.nlm.nih.gov/nuccore/KR610991

SLEV(T)YT:9TOT |eudnor vs43

8¢

|euinoles)a/na edoina esia'mmm

ST0Z 4aqwdaq Ul uonedlignd :(2)
970z Aenuer ul uonedlgnd :(q)

S3|ge} 9U3 JO Yoes Ul papnjdul S30UI3e4 93U} JO UORLIYNUSP! ASES 104 Pasn S| UDIYM Jaquinu UOReduiUSp! 9dUJaja1 [euslul ue st iy :(e)

2102 0} TT0Z WoJ) S83ejosl AQ3d dSauly) JO SJUBLIBA MBU pue
S9]e|0S| 9saweuldIA usamiaqg diysuoieal asop e 1sab6ns sisAjeue onauab Jo

(8/T09603 S)NS3J aY) ‘UonIppe U "SJUBLIBA M3U 3.8 WeUISIA Ul pa)ejos] sulells AQad aY3

-laquinu uoissadde

Jueguen) T-£T10Td4C
pue (6/10960
:laquinu uolssadoe
Jueguan) T-ETTTdVA
(0810960 :oquinu
UOISS920R Hyueguan)

1ey} 1s9b6ns sbuipuy asay] "g-g 191SNP-gns Ul papnjoul 31am UYdIym ‘sa3e|osl
uealoy aYI-SN pue sn ‘(zZT0ZHY) sauly) wol) pajesedss alom S23e(os!
9say] "(uelieA Mau e 3q 03 papodal a4oM Jey) BulyD WO} S3)e|0S] ‘s91e|0s!
WeulaIA 03 uonippe ul ‘yum Buoje) -z 421sNd-gns ui pue ‘(saleis papun
33 pue eaJ0y ‘0T0Z 4ok eulyd wolj sa3ejosi AQad Yim Buoje) zo dnolo
ul Jayyaboy padnolb alom sa3e|0sI 933 3y} - SISAjeue awouab yibusj-|ind
SWIIR) JUSJDIP 991Y) wol) eaoyllelp a4oAas buiAedsip sbid

€10¢

J9QUISAON 0} (seouinoad ulsynos

16T (ST02) '|e 3@ InA STTOTE-AHDM/NA  WOJy paje|os] sulelis Ad3d 92443 40 papodas a1e saouanbas swouab-ajoyp  Alenuer wol4 pue UISyHOoN) WeulsIp
(1 *b14) sdnoub unoy ojul seouanbas ayy papialp Hueguan
W04 SUIRI)S S0UBIRJR) AQId 42430 Yyum Jayieboy ‘sulelis pay 9saweulsIp
($265SPd)-£965SHd) J0 Juswbeuy suab ayjids 919|dwod e uo paseq sisAjeue dauabojAyd
pue 0zESShd s)ealqino
-ETESSPd Siequinu €102 dU3 104 d|qisuodsai (T-€T0Td4C pue ‘T-ETTTdVA ‘ETTOTE-AHON
UOISS00R yurguan) /NA) sulells asauleulaiA 03 Ajejiwis ouanbas U 94,8°/6-9°/6 PUe /+Q3d
/¥Q3d- pue Sya3d -VNH 01 (AjpAnDadsal ‘jaAs| e pue Ju aU3 18 %t 66 PUe %/'66) AlLejwis ¥10¢
- '8903d- ‘/903d by sey SHA3d-VNH eyl paielisuowap saousnbas ausb § 839dwo)  |1dy 03 £T0¢ (uoiBbal jenuad
(es102) -’'€9@3d- ‘0903d  "suiens g paynuap (s19161d woly sajdwes jeunsaul pue esoyllelp) ssjdwes JOQUWIBAON By} Ul T pue yuou ayj
11T ‘e Wy - ‘85a3d- ‘sSa3d-vnH aAIsod g ul sauab (€40 pue ayids) omy Jo sisAjeue aouanbas 939|dwo) wol4 ul saouinold 9) weulsIn
uone|osi
()@Y 30UdI3J3Y pasuanbas uiens uonew.ojul Muanbas pue uondunsap sjdwes 40 93eQ (uoibau) Anquno)

[PWINOr ¥§43 -y-n '

d3id uo ejep |eaiSojoiwapida parepdn


http://www.ncbi.nlm.nih.gov/nuccore/KP455313
http://www.ncbi.nlm.nih.gov/nuccore/KP455320
http://www.ncbi.nlm.nih.gov/nuccore/KP455967
http://www.ncbi.nlm.nih.gov/nuccore/KP455974
http://www.ncbi.nlm.nih.gov/nuccore/KJ960180
http://www.ncbi.nlm.nih.gov/nuccore/KJ960179
http://www.ncbi.nlm.nih.gov/nuccore/KJ960178

SLEV:(C)YTI9TOT |eunor vS43 6€ |euinofesya/na-edoina esyo mmm

S21A00491UD

JO UO[eI|0JXd pUB UOIIR|ONJBA UYIIM

Ajleuoiseddo ‘ijjia ay3 Jo uoisny pue bupuniq

‘Buiusoys papnpul yaiym ‘spuus oydodie

Aq pazuayoeleyd sem ABojolsiH uoibal uojod

eaoy.elp ay3 ul osje Ajjened Inqg SauiIsalul |lews sy ul

JO 19SUO Y3 JoYe SHPaM {  PaAISSUO Ajulew ‘s|lem |euisaiul Jualedsuely

uiyIm papisgns subis [eaiuld pue uiy} ‘papuisip Aq paziiaoeleyd pue
ealqino ay3 bulnp 0,12 03 S2URSIIUI BY] 0] PAUWI| DIOM SUOISI| SSOJD)
dn payoeal Alasinu ayy ul AjljeMo s1on] (%98) GE JO N0 Q€ Ul puUNOy DIoM

‘Buiueam 210joq paziueyne  S933) YUM palanod ‘syoibid pajeipAysp pue
9q 03 pey Jo paip dnosb buimoules 3juneb ‘(esoylielp Alayem 03 Aised ‘ysimo|oA)

siy1 woly s39161d Jo 94979 J1eyeip dnoib Huimoliey suo wol4 SPIBId 4,707 JoqUIBAON
eaoylielp Alajem ‘ysimoleA pue bujueam Jaye /4990120
(80600M) £0-+T/9TH shep 8/ 1sIy 3Y3 0§ ejul psay padnpal (Auewsn
D W4 ((ST02) (£06001) 20-#T/9TH Ap1anss :Apigiow 9656 < ey }ealqino auyy UIR)ISOM
95¢ ‘e 39 431peIS (9060071) TO-+T/9TH 40 Aep 3s1y ay3 uo paueam smos Jo dnoib ayL SMOS  -Uinos) Auewan
(£50SH9INT :4equinu
UOISS300R Yueguan) (sjewiue
v102/12£001/439 J2ybnejs 0} ¥10C Ael
(850GH9IN1 2qwinu slopany) sdnosb  {(Biaquisionmy
UOISS300R Yueguan) paip sbid gz~ “jeam T Ise9) obe |e :wiey -uspeg Jo LIS
6/ (ST07) ‘|2 3 dUBH  $T0Z/6T/007/43D e Joj Juasaid a1om subis [edaulD esoyielp Airem Bujusne) Bid |esopad) Auewssn
Buip|ing buimodie) ayy ur buiueam
18 9,GZ pue Yoam T Jaye si9ibid
Ul %g¢T payoeal pue buipjing ¥10¢ Joqui@d=Q
(5T02) (9S£TTOMY)  Buiusne) au3 Ul %G°G PUB %E’E ‘(souelq
00£¢ le 19 puejseln  $10zZ/T00/44 AQad usamisq pabuel ajel Ayjepow ay | sisusyey ‘sp9|bld  UIBYHON) Sdoueld
adoung
Y] DU ujeays sndj sasso| uononpoad pue AjjeMo suolsa| [eolbojoyed Jo/pue subis sjewuiue pouad swn
(0B 39U e A | uondonpoad p HIEHOW [es1ui jo uondiudsap pue AMpigiop ayrjooaby  pue Anyuno)

S9}ISCOM JURASJJ puUB 2JNJeIa)l| JLRUSIDS 3U3 JO UYDJIBaS SAISUSIXS ue Aq
paulR}qo STO0Z-+T0Z Ul AQ3d J0 sdnoub abe jualayip 10} S9ssO| uoidnpold pue suoiss| [ealbojoyied pue subis [ealUlD U0 uoiew.oul payoday :€°VW 3qel

@3d uo ejep |ediSojoiwapida parepdn

[PWINOr ¥§43 -y-n '


http://www.ncbi.nlm.nih.gov/nuccore/KR011756
http://www.ncbi.nlm.nih.gov/nuccore/LM645058
http://www.ncbi.nlm.nih.gov/nuccore/LM645057

SLEV(T)YT:9TOT |eudnor vs43

ov

|euinoles)a/na edoina esia'mmm

Sieam ST

0} dn 1o} dnoub abe 1s96unoA ayy

Ul pajsisiad eaoy.lelp Jualindal 3ng

‘sdnoJub abe Jopjo ayy ul SHPaMm €

ulyym papisgns subis [eatuld

SYO9M |RJOASS

10} sdnoub abe 13s96unoA ayy ul

pasiwoidwod sem Ing sdnoib abe

J3p|0 23 Ul SABP 9 UIyIm |ewou

0} pauJniat uondwnsuod pas4

Ayljeyiow

%¢ pue 5@y b 05/ 40) pajunodde

ejep aouewJlopad Healqino ayy

0} Jolid "pajusawndop aJam sAep Qg

4o porad buiusne; pabuojoid

e pue 6 009 4o (9av) uieb Ajep

(£S0SH9INT :4oquinu  abelaAe Uk ‘094Gt JO D1eJ Ajjjepow
UOISS900. Jurguan) [leJoA0 Ue g3d JO %ea1gino au}

paulpap Aj@JaAas uondwnsuod pasy

‘subis |edjuld 354y JO 39SUO By} Jaye sAep g
‘subis [ealulp Jo yead ayy 1y ‘uonespAysp
pue sso| Jybiam jo seaibap buiAien

$102/439/1220071 bung *dnotb abe 3sebunoA ayy  pamoys sbid paydaye syl ‘sbid jenpiaipur ul $10Z AR
(850GH9INT 2quinu  woly pajeulbLIo Wayl JO %08 ‘palp juatedde sem sn)WoA “AbBleyls| pue eixaioue payoaye !(Auewan
V WYV4 (GT0Z) uoissaooe jueguan) pey sbid gz subis [eaiud jo 39suo Aq paiuedwodoe eaoylielp padojpasp sdno.b abe |e UIaLIN0S)
95¢ ‘|e 39 J3IpRIS (qyPTOT/6TL00T/43D  SY3 Joye sAep QT ISIY dU3 UIYIM sbid Bulysiuy pue buimolb |le Jo 956  — wiey Bujusied Auewsn
(enoge ass ‘O’'g
'y) swuej 924y} || WOy S|ewiue 10} paquisap
Ajuowwod a4om SuoIs9| 2160J03SIYy pue SSoID
yojeq Buimoule) suo woly
sbid Aasinu ul 048°g 031 S19161d  s39161d JO 940/ INOge Budaye ‘uonelpAysp
BuipPNs Ul 94G6°G wody pabuel JO s9a169p 3|gereA Ym sada) ysiAaib
Ajjepow “yeasgino ayy buung  Alazem 03 passaibold yoiym ‘esoylieip Aysed $1961d
sbid Asasinu pue sieoq Buipnjoul
wJey ay3 e wasaud sbid jo sdnoub sbe |e
d3d JO XealqIno 03 pealds pey eaoyulelp ‘subis |ediul IS4y JO
93 e SY9OM 9 UIYHM |BWLIOU JBSUO BU3 Jole Yoam T UIYIAN “eaydelp Aiajem $102 soqudas
0} paulnial ejep aouewouad  AQ pardaye asom Jiun bBuimolie) ayy Ul SMOS !(Auewan
g Wiav4 (s102) pue syoam  Aj@jewixoidde ay3 Jo 9%00T 03 dn smos bunelde| ur eixaioue UIIS9M
9G¢ ‘le 1@ 191peIs (§S80071) Z0-H1/¢TH 10} Juasaid a1om subis [eaiul) Aq pasu1oeieyd a1om Subis [ealulp 1S4 SIeoq pue SMOS  -Uinos) Auewiag)
suois9] |eaibojoyjed 1o /pue subis sjewiue o19d awi
(e)@IR1 CRIIEYETEN] ujed)s sniipA  sassoj uononpold pue Ajjeyion _mu_z__w p..." _:o_.u a_.__uw_w_u u:m\ w“__u_n._o_.)_ ow _uo w.m< _u_”_m. Eucsow

[PWINOr ¥§43 -y-n '

d3d uo ejep |ediSojoiwapida parepdn


http://www.ncbi.nlm.nih.gov/nuccore/LM645058
http://www.ncbi.nlm.nih.gov/nuccore/LM645057

SLEV:(C)YTI9TOT |eunor vS43 187 |euinofesya/na-edoina esyo mmm

s19|61d /9°T JO U93Q Sey ‘sjewliue J9p|O Ul JUNSIXa-uou budqg (%6 9T)
2 VSN 9y Ul 9)iym sbesane uo 1eahA  Ajqessapisuod pasealdsp s191bid pjo syeam ¢

10T Jad mos Jad s39161d 99°( JO S9SS0| 40 Ajijepow ‘abe Jo eam T Jon0 ‘(Y% 01

‘euesby uoONpold paonpoud aAey suiens ysiueds dn) abe jo yoam T Jopun s1916id ui Jaybiy sem
e| 9p peplues ap 'S9SeD ||e ul A19AodDd 919/ dwod  Ajjjepow 3y ‘esoydlelp ay3 Sem Ssased ||e ul $102
[eJ2Ua5) UoIIRIId UM sAep 69T uaaq sey eaiqino  woidwAs jueujwopald ayy ‘sbuipjoy paaye yolep ‘(ssouinoad
€29¢ “HOdV9OOYdNY ue Jo uonelnp abesdne ayl Ul paAiasqo sem Alpigiow ybiy sased |je ul €) uleds

(se09e)

Pa3123jul YIIM SMOS JO Yoeqpas) wnaj pue wnunfa(

‘69) saunseaw s|oJ3u0d jo buisn sn Aulew payaye eyl paaiasqo sem Aydouie

yons s4030ey Juatayip uo buipuadap sn||iA Ajjeaibojoisiy pue siisus [eyJieied

SYoOM TT pue Z USOMIDQ  JOASS e |eaAal s191bid pajoaye jo AsdotoaN

paAISsqo aJam subis |edjulD 'shkep G—¢

's19161d g'z 03 dn paise| sbid ynpe Huowe 3siN0d [RIIUIP BYL

anjeA 9|qiby6au e wouy pabuel Jan| (9%G—2) Buniwon Ajjeniuans ‘pue (%0s+)

Jad s39161d Jo Jaquinu JO asealdap eaoyJJelp ‘sjewiue jo uopodoud ssa| ul

9yl SYoom g Jo pouad e up  ‘pue (SMOS JO 9,08-0T) S1adde Jo aseatdsq SMOS

Buiusqiey 10J SwWi} pasealdul pue
(9161d 4ad B €°0-5°0 >) s19/61d

Buipions ul ybrom paseatdaq ubis |esiup G10Z Ael

(§102) s19|61d ulog mau ul Jueulwopald sy} sem eaoydlelq ‘abe Jo sAep slauame) 01 $10g 1snbny

ST ‘[e 1@ olueseT] %06 01 dn sem ajel Ajjjeow 3yl QT > S19|bid Buowe a19A3s Jsow sem aseasiq  “s39161d buippng wol) ‘uleds
suois3a] edibojoyjed 10 /pue subis sjewiue pouiad awn

(e)dLId4 DUBIRY uled)s sniipA  sassoj uonpdnpold pue Ajjeyion [EoIp JO uoRdLDSEpP pue AUPIGION o 3o 86y pue Aunon

@3d uo ejep |ediSojoiwapida parepdn

[PWINOr ¥§43 -y-n '



SLEV(T)YT:9TOT |eudnor vs43 w

|euinoles)a/na edoina esia'mmm

1eaA J1ad mos Jad s19161d paueam

9 JO SSO| e 03 sa3enba yYoiym

‘palp s39161d 000°0€ JO (€30} B ‘Bwn

ey} buung 'sfeAd)| Meauqinoald

0} UJIN3aJ 0} SPPM (7 X003

yun Bid ayy Jo souew.opad ay

"}e31gIno a3 JO Hels ayy

($S6£0pd Woly pouad deam-¢€ e bulnp abe Jo
:laquinu uoissadoe sAep Q1> S19|61d aziueyins 03 spew
yueguan) 10 Sem UoIsap YL "%00T Aleau
/10BAR)Od/auienn payoeal ajel Ajljeje)-ased ay |
*INdino M|iw paonpal

pa1eI0SSe pue axejul pasy paonpal

e pey AQ3d Aq pajoaye asoyy

g “j|iw 2onpo.d 0} |iey Jou pip

SMOS Wn}edlsod ‘panIasqo sem

2)eJ uinjal Jaybly ou pue ‘yeaigino

d3d leniul 3y Aq payaye

Ajlennueisgns jJou sem uopeisab

JO sobe)s JaL10 Je SMOoS Jo

snyeis aAldnpoidal Yy “eduRWwY

UMON Ul Syealqino g3d Jo ainjesy

e se papodal usaq J0u aAeY pue

SMOS Jo sdnoub JaLpo ul 1ndd0 jou

pIp SUOIOQY *9SNed 3y} BuUIWISRP

0} pew sem uonebisaul

onsoubelp ou ‘uoneisab,siep

GE—87 1B 2JoM ey} SMOS JO Udjeq

"PONIMINS (2%56) IsOWINg

oIS swedaq pjo sAep Q1< S19|bid eaoy.lielp
Aia3em asnjoud pue Buiwop abe jo shep
0T> S39|61d BuoweaIaASS Jsow sem aseasiq

sAep € UIylIM pasesd esoylielp pue

syIbid

¥10¢

(8102) T JO 9%8€ Ul }eaigiIno ay3 buimoljoy pauinial ay3adde asoym ‘synpe Ul 2I9AS SS9 Jawwns {(uoibas
029¢ ‘|e 39 1pJafiseq Aj@jelpawiwi paJinddo Suoioqy  Sem aseasiq “eaoyJJelp asnjoid pue buiwop SMOS  BAR)|Od) auienin
ame: 2oUBI940Y uiens snap  s9sso| uononposd pue Ayjepop suois9] |edibojoyied 10/pue subis sjewiue poriad awn

() [es1ulp jo uondidsap pue Aypiqion ay3 jo aby pue Anuno)

[PWINOr ¥§43 -y-n '

@3d uo ejep |ediSojoiwapida parepdn


http://www.ncbi.nlm.nih.gov/nuccore/KP403954

SLEV(T)YT:9TOT |eudnor vs43

v

|euinoles)a/na edoina esia'mmm

8 (ST02) ‘|e 19 zateAly

"eulyd

pue ysn |y} wolj
S9)e|0SI AQ3d U034
0} [e2RUSPI %66
sem Ad3d ouejuo
SIU3 Jely pamoys
sonpoud ¥dd

say Jo bupuanbag
'so|dwes uojod 4

||le 40} 9z1s pajipald

(6’0 = d) paydayeun Apbag
paulews. (14Qy) axeiur pasy Ajiep
abesony “(6£°0-0€°0 = ID %S6)
J3)3e| By UI 9seasdul G5°0 e pue
(92°0-£0°0 = ID %§56) Jowio) a3
JO 9Seatoap ueaw g| 9T°0 & YIm
‘saydjeq ased Ul aslom Apuedyiubis
aJom (YD) OneJ UOISISAUOD

paa) pue (5Qqy) uieb Ajiep abesony
"(#"8T—+'9 = [eAISUI 2OUSPYUOD
%S6) %S CT JO dUIRYIP

ueaw ||esaA0 ue yum ‘sbid

|03U0D 3} YIm paledwod saydieq
aayisod-g3d u Jaybly (100°0>d)
Apueduiubis sem Ajjenopn

"(uono3ep @ad Joye yoleq Isiy) pajosjul pue
(uonalep - @3d—=esoy.lelq dlwapidl au.iod
910J9q) 1013u0D :Sayd3eq Jo siied 9|qibid
8T U0 paseq Apnis 10Yod aA10ads0.119y

Pa3ejoNdRA INQ JRUWN|0D Sem wniRylda

diy snjiiA ‘i [eunsayul Jo uoisny pue Aydone
paylew 03 ajelapow {paisabuod aIom 2es0Ias
[BUISIUI “JUSIU0D JUDN|SURI} MO|[PA Aldjem

$10¢

‘T aun( pue £10¢

‘T yolep usamiaq

‘(3somplin

943 ul ps3edo|

Swiiey |BIOASS

UUM W)SAS

aums ab.e)

3U0) eoLRWY

sbid psueap\  JO S91R1S paNuUN

a3 Jo suodjdwe UM papua)sip aJ4om aunsajul abae| pue |lews $10C

paonpoud sAesse '0%00T sem Aupigiow 191614 *s39|61d Ul Alenuer !(olejuQ

WDd |PUORUSAUOD Huniwon pue eaoylielq "pJlay ysiuy-03-molie} UJ91SaMUIN0S)

L61 (702) 'le 39 N[0 auab s pue N %00T sem Ayjenow 33614 MOS (0S € Ul $T0Z Jo Alenuer ul pa1in2dQ s19161d epeue)
SeouRWY dyl

CY| ClIEYETE) uleJ3s snJi s9sso] uonpnpoid pue Ajyjepno suolsd) |edibojoyzed Jo/pue subis Sjewnue poliad awn
()dL¥ 39d e A | oRnpold p HEHOW |ed1unp jo uonduosap pue Aypigiop ay3 Jo aby pue Anyuno)

[PWINOr ¥§43 -y-n '

@3d uo eiep |ediSojoiwapida parepdn



SLEV(T)YT:9TOT |eudnor vs43

14 |euinoles)a/na edoina esia'mmm

[GT0Z 4oqWadaQq / passady]

68€S T =pIHodai MaINDY /Hodaimalnay/dyd:piyem/ognd/zsiyem/uraio-mmm//:diy £, eiquiojo) ‘ eyobog ‘jeiny ojjoiesag A einyinouby ap ousisiul ‘(vDI) ouendadoiby oueiquiojo)
03JN}ISU] ‘[RJaUD) SUDIID) ‘D4NIN0DET ZBUHE OMGWINH SINT JQ WO} $T0Z/90/60 U0 PaAISdaL uonew.ou], - (310) UiedH [ewiuy Joj uonesiuebiQ plHop 9Y3 Aq paniwagns Jodai jeuld :(p)

ST0Z Jaquedaq ul uonedlignd :(2)
awo|g eJpURS UJ YIM UOIRIIUNWWOD [RUOSID] :(q)
S9|ge) 9Y3 JO Yora Ul papnjoul Sa0UaJ4] 3Y3 JO UoRedUiuUap! ASes 4oy pasn S| YdIym Jagquinu Uuoiedyijuapl S0uaJael [eudajul ue st Qriey :(e)

(%89°S) v10C ABIW
Ja3ybnejs 1o/pue uoion.isep 0} YoJej Wody
‘yresp ybnoayy uonejndod !(4spuejues pue
(S102) 9|qndadsns a2y} WoJ) paAOWDY = ‘eoeAog ‘ewnjo
SiAjes) uojjobuoly 150] sjewiue 9|gndaosns uontodold s)9161d ‘edleweulpun)
(S6ET pue sosauld %/9°'TE Sem jes Ajleie) ase) Ul Yieap pue eaoylieiq ‘%8T Sem AJpIGIOp s116ld  ‘ejinH) eiquiojo)
"'SMO|}
uononpoad ay3 JO dUo %00T 03
950D sem s39|b1d [ejRUODU Buowe
Ayjenow ‘JlesanQ ‘smoypy uononpoud ~dDd-1d AQ snuia
33 JO U0 ur'syun buimoliey 33 JO uonewJyuod Jo/pue subis pajiodal
33 Jo auo ui S19161d Ul paA1asqo smoj uoidNpoud JBLYI0 O BWES Sy Ul SJun sbid
sem Ajijepow juadiad OM3-AU04 [eJaAS “uonelpAysp pue ‘bBuniwon ‘esoylielq  paueam ‘syolbid
‘uonespAysp GT0Z Aenuer
(§102) pue ‘BuniwoA ‘esoylelp paosusladxa 9)IS auo {(olyQ) eouBWY
7 ‘le 3@ uewmog UO SMOS JO 9,08 "Uo13eIado dUIMS S-RIN|A SMOS  JO S91e1S pajun
(0,12 2oUBI950Y uiens snaip  s9sso] uononposd pue Ajerow suoisa| |edibojoyied 10/pue subis sjewiue poriad awn

|eo1uld jo uondudsap pue ANpIGIon ayr joaby  pue Anuno)

[PWINOr ¥§43 -y-n '

d3id uo ejep |eaiSojoiwapida parepdn


http://www.oie.int/wahis_2/public/wahid.php/Reviewreport/Review?reportid=15389

Updated epidemiological data on PED

‘ J: EFSA Journal

Appendix B — Members of the EFSA Network on PED

Table B.1:

Members of the Network on PED

Country Name Affiliation
Austria Steinrigl, Adolf Austrian Agency for Health and Food Safety (AGES)
Belgium Cay, Brigitte Veterinary and Agrochemical Research Centre
(CODA-CERVA)
Christiaens, Isaura Ghent University
Desmarets, Lowiese Ghent University
Nauwynck, Hans Ghent University
Theuns, Sebastiaan Ghent University
Van der Stede, Yves Veterinary and Agrochemical Research Centre
(CODA-CERVA)
Croatia Brni¢, Dragan Croatian Veterinary Institute
Virology Department
Denmark Bgtner, Anette Technical University of Denmark, National Veterinary
Institute
Strandbygaard, Bertel Technical University of Denmark, National Veterinary
Institute
Estonia Nurmoja, Imbi Estonian Veterinary and Food Laboratory
Tedersoo, Triin Estonian Veterinary and Food Laboratory
Finland Laine, Taina Finnish Food Safety Authority (EVIRA)
London, Laura Finnish Food Safety Authority (EVIRA)
France Evain, Loic Bureau de la Santé animale, Direction générale de
I'alimentation, Ministere de I'Agriculture,
de I'Agroalimentaire et de la Forét
Grasland, Beatrice French Agency for Food, Environmental and
Occupational Health and Safety (ANSES)
Marcé, Clara Bureau de la santé animale Sous-direction
de la santé et de la protection animales Service
de la prévention des risques sanitaires de la
production primaire Direction Générale de
I’Alimentation
Rose, Nicolas French Agency for Food, Environmental and
Occupational Health and Safety (ANSES)
Germany Blome, Sandra Friedrich-Loeffler-Institut, Federal Research
Institute for Animal Health
Schwarz, Bernd-Andreas VAXXINOVA GMBH diagnostics
Greece Fortomaris, Paschalis Aristotle University of Thessaloniki
Kritas, Spyridon Aristotle University of Thessaloniki
Hungary Balint, Adém National Food-chain Safety Office, Veterinary
Diagnostic Directorate
Dén, Adam National Food-chain Safety Office, Veterinary
Diagnostic Directorate
Ireland Moriarty, John Virology Division, Central Veterinary Research
Laboratory, Backweston Campus, Celbridge,
Co. Kildare
Ryan, Eoin Virology Division, Central Veterinary Research
Laboratory, Backweston Campus, Celbridge, Co.
Kildare
Italy Alborali, Giovanni Istituto Zooprofilattico Sperimentale della

Boniotti, Beatrice

Lombardia e dell’Emilia Romagna

Istituto Zooprofilattico Sperimentale della
Lombardia e dell’Emilia Romagna

www.efsa.europa.eu/efsajournal
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Country Name Affiliation
Cerioli, Monica Istituto Zooprofilattico Sperimentale della Lombardia e
dell’Emilia Romagna
Lavazza, Antonio Istituto Zooprofilattico Sperimentale della Lombardia e
dell’Emilia Romagna
Lithuania Masiulis, Marius Emergency Response Department, State Food and
Veterinary Service of Lithuania
Netherlands Franssen, Paul GD, Animal Health Service
Van der Poel, Wim Wageningen University & Research Centre
Van der Wolf, Peter GD, Animal Health Service
Norway Grgntvedt, Carl Andreas Norwegian Veterinary Institute
Heier, Berit Tafjord Norwegian Veterinary Institute
Portugal Vilhena Clemente, Patricia Isabel Direcgao de Servigos de Protecao Animal DGAV

Vaz, Yolanda
Correia, Maria Jorge

Slovak Republic Mojzis, Miroslav

Ondrejkova, Anna

Polak, Dalibor

Spain Caceres Garrido, German
Gonzalo Martinez, Beatriz
Romero, Luis

Sweden Hultén, Cecilia

United Kingdom Roberts, Helen
Steinbach, Falko

Williamson, Susanna

Diregao-Geral de Alimentacao e Veterinaria
Direccao de Servigos de Protegao Animal Divisao de
Bem Estar Animal DGAV-DSPA

State Veterinary Institute — Zvolen

Univerzita veterindrskeho lekarstva a farmacie v
Kosiciach

Animal Health and Welfare Department of State
Veterinary

and Food Administration of the Slovak Republic

Ministry of Agriculture, Food and Environment
(MAGRAMA)

Ministry of Agriculture, Food and Environment
(MAGRAMA)

Ministry of Agriculture, Food and Environment
(MAGRAMA)

National Veterinary Institute

Animal and Plant Health Agency (APHA)
Animal and Plant Health Agency (APHA)
Animal and Plant Health Agency (APHA)
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Appendix C — Details on extensive literature review on PED

The primary purpose of the extensive literature review is to obtain data in order to update tables 2,
7 and 8 of the ‘'Scientific Opinion on porcine epidemic diarrhoea and emerging porcine
deltacoronavirus’ of the EFSA Panel on Animal Health and Welfare (AHAW), published in 2014.

The main review questions are:

e Question 1: Where have cases/outbreaks of pigs with laboratory confirmation of PED been
reported in 2014-2015?

e Question 2: Sequence identity of full length and partial sequence data of PED isolates from
pigs worldwide in 2014-2015 and their similarity to INDEL strain USA/OH851/2014, INDEL
strain GER/L00719/2014 and/or CV777 or other strains (e.g. USA/Colorado/2013)

e Question 3: What is the impact on pig production of PED reported worldwide for pigs with
laboratory confirmation of PED — mortality, morbidity and duration of disease in the four age
classes (suckling, weaned, fatteners, adults).

In order to address these questions an extensive literature search will be performed in bibliographic
databases, sources of grey literature and the web.

The literature search will be conducted using a range of relevant information sources, including
searches in several relevant data bases.

Network members will also be asked to provide relevant country reports, grey literature, research
studies or any other relevant information, provided that the information is allowed to be published in
the EFSA Scientific Report.

Specific search strings, encompassing terminology related to Porcine Epidemic Diarrhoea (PED), will
be used to search published literature (see Tables 1-5). The following bibliographic databases will be
searched:

Web of Science, encompassing the following databases:

»  Web of Science™ Core Collection

« BIOSIS Citation Index>™

o CABIL: CAB Abstracts®

* Chinese Science Citation Database
«  Current Contents Connect®

« Data Citation Index*™

«  BMC Genomics

« FSTA®—the food science resource
* KCI — Korean Journal Database

* SciELO Citation Index

«  Zoological Record®

« MEDLINE®

Scopus

PubMed

Information will be also searched in ProMED-mail, Google Scholar and the OIE website, including
the World Animal Health Information Database Interface (WAHID).

The final search string that was used for the database searches was: ((((((porcine epidemic OR
PEDV OR PED))) OR diarrh*)) AND (swine OR pig OR porcine)). Concerning the Google Advanced
Search the search string was porcine epidemic (diarrhoea OR diarrhea) filetype:pdf. The time period of
publication was specified at the most detailed level available in each database. Therefore, when this
was allowed, a detailed time period was specified as 1 October 2014 to 31 October 2015, while
sometimes the period could only be specified as 2014-2015 and the actual publication date of the
retrieved publications was accessed later during the process in order to assess their eligibility for
inclusion in the review.

The output from the searched databases, including all indexed fields per hit (e.g. title, authors,
abstract), will be exported into separate Endnote 7 files, allowing a count of the individual hits per
database. Files will then be combined and duplicate records will be removed.

The files obtained will be transferred into DistillerSR Web-Based Systematic Review Software
(Evidence Partners, Ottawa, Canada). Using the Distiller duplicate detection function, duplicates will be
identified and removed (quarantined).
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Details of search strings used for literature searches in support of review questions —
search strings for Web of Science

Set number

Search

Number of hits Commentary

14

13

12

11

10

TITLE: ((((((porcine epidemic OR PEDV OR
PED))) OR diarrh*)) AND (swine OR pig OR

porcine)) OR TOPIC: ((((((porcine epidemic OR
PEDV OR PED))) OR diarrh*)) AND (swine OR pig

OR porcine))

Timespan = 2014-2015

Search language = Auto

TITLE: ((((((porcine epidemic OR PEDV OR
PED))) OR diarrh*)) AND (swine OR pig OR
porcine))

Timespan=2014-2015

Search language=Auto

TOPIC: ((((((porcine epidemic OR PEDV OR
PED))) OR diarrh*)) AND (swine OR pig OR
porcine))

Timespan = 2014-2015

Search language = Auto

TOPIC: ((((((porcine epidemic OR PEDV OR
PED))) OR diarrh*)) AND (swine OR pig OR
porcine))

Timespan = 2014-2015
Search language = Auto
#9 AND #1

Timespan = 2014-2015
Search language = Auto
#4 OR #3

Timespan = 2014-2015
Search language = Auto
#7 AND #1
Timespan=2014-2015
Search language=Auto

#3 OR #1

Timespan = 2014-2015
Search language = Auto
#4 AND #2 AND #1
Timespan = 2014-2015
Search language = Auto
#4 OR #3 OR #1
Timespan = 2014-2015
Search language = Auto
TOPIC: (porcine epidemic OR PED OR PEDV)
Timespan = 2014-2015
Search language = Auto
TOPIC: (diarrh*)

Timespan = 2014-2015
Search language = Auto
TOPIC: (porcine Swine pig)
Timespan = 2014-2015
Search language = Auto

TOPIC: (porcine OR swine OR pig)
Timespan = 2014-2015
Search language = Auto

1,262

313

1,262

1,262

1,262

Approximately 35,476

Approximately 83,818

Approximately 114,147

270

Approximately 116,245

1,255

Approximately 33,237

Approximately 5,233

Approximately 83,809
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Table C.2: Details of search strings used for literature searches in support of review questions —
search strings for Scopus

Set number Search Number of hits Commentary

5 History Search Terms((TITLE- 633 Search strings have been searched
ABS-KEY (porcine epidemic OR in Article Title, Abstract, Keywords;
pedv OR ped) OR TITLE-ABS- Date Range (inclusive) have been
KEY (diarrh*))) AND (TITLE- applied (from 2014 to 2015)
ABS-KEY (swine OR pig OR
porcine)) AND (LIMIT-TO
(PUBYEAR, 2015) OR LIMIT-TO
(PUBYEAR, 2014))

4 (TITLE-ABS-KEY(porcine 212,307 Search strings have been searched
epidemic OR PEDV OR PED) OR in Article Title, Abstract, Keywords
TITLE-ABS-KEY(DIARRH*))

3 TITLE-ABS-KEY(swine OR pig 20,621 Search strings have been searched
OR porcine) AND PUBYEAR in Article Title, Abstract, Keywords;
> 2013 AND PUBYEAR < 2016 Date Range (inclusive) have been

applied (from 2014 to 2015)

2 TITLE-ABS-KEY/(diarrh*) AND 18,926 Search strings have been searched
PUBYEAR > 2013 AND PUBYEAR in Article Title, Abstract, Keywords;
<2016 Date Range (inclusive) have been

applied (from 2014 to 2015)

1 TITLE-ABS-KEY(porcine 196 Search strings have been searched
epidemic OR PEDV OR PED) in Article Title, Abstract, Keywords;
AND PUBYEAR > 2013 AND Date Range (inclusive) have been
PUBYEAR < 2016 applied (from 2014 to 2015)

Table C.3: Details of search strings used for literature searches in support of review questions —
search strings for PubMed

Set number Search Number of hits Commentary

9 Search (((((diarrh*[Title/Abstract] AND 118 Filters activated: Publication

("2014/10/01"[PDat]: “2015/10/31"[PDat]))) date from 1/10/2014 to 31/10/
AND (((porcine epidemic[Title/Abstract] OR 2015
PED[Title/Abstract] OR PEDV[Title/
Abstract])) AND (*2014/10/01"[PDat]:
“2015/10/31"[PDat]))) AND (“2014/10/
01"[PDat]: “2015/10/31"[PDat]))) AND
(((swine[Title/Abstract] OR pig[Title/
Abstract] OR porcine[Title/Abstract])) AND
("2014/10/01"[PDat]: “2015/10/31"[PDat]))
Filters: Publication date from 2014/10/01 to
2015/10/31
8 Search (swine[Title/Abstract] OR pig[Title/ 7,715 Filters activated: Publication
Abstract] OR porcine[Title/Abstract]) Filters: date from 1/10/2014 to 31/10/
Publication date from 2014/10/01 to 2015/ 2015
10/31
7 Search ((diarrh*[Title/Abstract] AND (“2014/ 118 Filters activated: Publication
10/01"[PDat]: “2015/10/31"[PDat]))) AND date from 1/10/2014 to 31/10/
(((porcine epidemic[Title/Abstract] OR PED 2015
[Title/Abstract] OR PEDV(Title/Abstract]))
AND ("2014/10/01"[PDat]: “2015/10/
31"[PDat])) Filters: Publication date from
2014/10/01 to 2015/10/31
6 Search diarrh*[Title/Abstract] Filters: 5,060 Filters activated: Publication

Publication date from 2014/10/01 to 2015/
10/31

date from 1/10/2014 to 31/10/
2015
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Set number Search Number of hits Commentary

5 Search (porcine epidemic[Title/Abstract] OR 436 Filters activated: Publication
PED[Title/Abstract] OR PEDV[Title/Abstract]) date from 1/10/2014 to 31/10/
Filters: Publication date from 2014/10/01 to 2015
2015/10/31

4 Search (((((porcine epidemic OR PEDV OR 351 Filters activated: Publication
PED))) OR diarrh*)) AND (swine OR pig OR date from 1/10/2014 to 31/10/
porcine) Filters: Publication date from 2014/ 2015
10/01 to 2015/10/31

1 Search (((((porcine epidemic OR PEDV OR 5,310
PED))) OR diarrh*)) AND (swine OR pig OR
porcine)

3 Search ((((((porcine epidemic[Title/Abstract] 0

OR PEDV[Title/Abstract] OR PED)))[Title/
Abstract] OR diarrh*))[Title/Abstract] AND
(swine[Title/Abstract] OR pig[Title/Abstract]
OR porcine)[Title/Abstract]) Schema: all

2 Search ((((((porcine epidemic[Title/Abstract] 0
OR PEDV[Title/Abstract] OR PED)))[Title/
Abstract] OR diarrh*))[Title/Abstract] AND
(swine[Title/Abstract] OR pig[Title/Abstract]
OR porcine)[Title/Abstract])

Table C.4: Details of search strings used for literature searches in support of review questions —
search strings for ProMED-mail

Set number Search Number of hits Commentary

1 Porcine epidemic (diarrhoea OR diarrhea) 13 Filters activated: Publication date
from 1/10/2014 to 23/10/2015

Table C.5: Details of search strings used for literature searches in support of review questions —
search strings for Google Advanced Search

Set number Search Number of hits Commentary
1 Porcine epidemic (diarrhoea 242 .pdf filetype results  Search strings have been searched
OR diarrhea) filetype:pdf out of 510 results in file type Adobe Acrobat PDF

(.pdf); Date Range (inclusive) have
been applied (from 1/10/2014 to
31/10/2015); last update: past
year;

Eligible data include both individual and aggregated data that address the objectives of the review
questions illustrated above. Information sources are: peer-reviewed journals; country reports that can
become publicly available; dedicated web pages; publicly available laboratory reports, conference
abstracts and presentations (that include enough information to allow the appraisal of the data
reported), grey literature, unpublished research studies for which the researchers agree to make their
data available to be included in the report and any other source of relevant information that can be
identified.

Studies need to have been published or the information to have become available between October
2014 and October 2015, however, the information in the studies may concern previous time periods as
well.

The studies may describe PED occurrence in any type of pig farming setting and for any pig ages.

Selection criteria

1) Report relates to farmed domestic pigs (Yes = Include) and/or
2) Report indicates that laboratory testing was used to confirm PED infection (to include also
serological information as optional) (Yes = Include) and/or
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3) Report is primary research or data collection (Yes = Include) and/or
4) Report describes (Yes = include)

(a) prevalence, incidence, occurrence of the virus

(b) full length or partial sequencing results

(c) impact of the virus (morbidity, mortality, production losses, duration of disease)

(d) vaccination and intervention strategies (e.g. biosecurity and bio-containment)

(e) risk assessments for transmission between farms or between countries (e.g. feed and
spray-dried porcine plasma (SDPP) used as a feed supplement)

Reports including information on points d. and e. above will not be included in the current literature
review but will be identified and kept in the database for future reference.

All studies will be initially screened for their relevance to the review questions and allocated for
inclusion in the literature review. Initial screening will be based on titles and abstracts and subsequent
screening (for studies passing the first screening) will be based on the full article. Studies will be
grouped by review questions.
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Annex A — Porcine epidemic diarrhoea (PED) data reporting guidelines

An annex to this document is published in the EFSA Journal as a separate file (http://
www.efsa.europa.eu/en/efsajournal/pub/4375).
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