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Summary

An International Epidemiology Assessment Team was invited to assess the FMD
situation in the Republic of Korea following the detection of FMD in May 2002. The
Team considered the following issues:

Source of the virus

Effectiveness of the control program

Usefulness of vaccination in this outbreak

Recommendations for the future prevention and control of the disease.

The Team recognises that Type O; Pan-Asia FMD virus is highly virulent and
has shown the ability to survive and persist sufficient to enter countries despite
good quarantine procedures. Examples include introductions to Japan, United
Kingdom and South Africa.

While it is important to maintain a good quarantine system, quarantine by itself
cannot guarantee that an exotic virus like FMD will not be introduced. Therefore, it
is important that livestock producers work with authorities, and continue to be aware
of the need to for appropriate biosecurity measures on their farms to protect
themselves.

The Team agrees that the virus causing this outbreak in Korea is different to that
responsible for the 2000 outbreak and 1is most likely a recent introduction.
Phylogenetic analysis by NVRQS and the World Reference Laboratory, Pirbright, has
shown that the partial VP1 sequence of the virus is closer to Chinese and Mongolian
strains than to the strain that was responsible for the Korean outbreak in 2000.

At this time, based on the information available, it has not possible for the Team to
reach a conclusion as to the likely method of introduction. It is probable that the
virus was introduced either through people or materials contaminated with virus from
an overseas source.

The Team was impressed by the dedication and thoroughness of the Epidemiology
Division in the collection of data on infected farms. This data has been extremely
valuable for the Team's review.



Preliminary analysis suggests that eight of the sixteen outbreak farms were incubating
the disease before the index case was confirmed on 3 May. It is also likely that
some of the 15 pre-emptively slaughtered properties may have been incubating the
disease when they were depopulated.

There is good evidence that the control measures introduced, including stamping out
and movement restrictions were effective in containing the spread of disease. The
Team was impressed at the competence and thoroughness with which the Korean
Animal Health staff managed the outbreaks.

The use of pen-side tests enabled rapid confirmation of infection on infected farms
and avoided time delays associated with transport and testing of samples at the
laboratory. The Team believes that this capability for early diagnosis enabled prompt
stamping out of infected swine farms and has been an important factor in limiting the
number of cases.

The available evidence suggests that short distance movements of people and vehicles
have been responsible for most of the spread of the disease in this outbreak. In a
few cases, short distance airborne spread could not be ruled out. There was no
evidence to suggest that movement of live animals had been a major factor in the
spread of disease.

The Team has considered the issue of whether emergency vaccination would have
been useful in the outbreak. Although vaccination has some advantages for controlling
FMD, such as reducing the level of clinical disease and the numbers of animals
initially stamped out, it does not guarantee that infection will not occur and has
considerable disadvantages, especially for countries wanting to regain FMD-free status.
It was the Team"s opinion that, under the circumstances of this outbreak, vaccination
would not have been an advisable strategy because:

the time required to achieve immunity after vaccination in pigs, using commercial
vaccines, is several weeks;

many farms were already infected at the time the disease was recognised,;

there was no evidence that the disease was spreading out of control;

vaccination teams could have spread the virus.

Vaccination around Farm 1 may have masked infection, as at least four farms were
incubating disease at that time and this could have compromised the control of the



outbreak. It is also likely that vaccination may not have been effective under these
conditions. In addition, vaccination teams could have been responsible for spreading
virus further.

Recommendations

It is recommended that Korean authorities continue and enhance awareness programs
for early detection and reporting of suspect cases of FMD. It is also important for
farmers to protect themselves by applying good biosecurity measures, such as limiting
access to their stock, good hygiene for staff and visitors, and careful attention when
adding new animals to their herds.

The value of the collection of good epidemiological data has been demonstrated
during this outbreak. It is recommended that NVRQS Epidemiology Division further
develop its skills in analysis and presentation of data to contribute to management
and decision-making during an outbreak. Additional useful information could be
obtained from the combination of meteorological data, farm location data, farm census
data and information collected from infected farms.

It is recommended that the risks associated with cattle herds within a 3 km zone of
infected swine premises be carefully evaluated at the time of each outbreak, and
where appropriate, pre-emptive slaughter of cattle herds be considered.

The Team supports the continued use of standard operating procedures for
comprehensive assessment of risk materials on infected farms, so that these can be
managed to minimise risk. It is recommended that minimum standards for cleaning,
disinfection, and handling of high-risk materials on infected farms be promoted and
consistently applied.

The issue of whether to vaccinate during an outbreak is complex. In this particular
outbreak, vaccination was not technically indicated, however under other circumstances
it may not be so clear. As part of FMD planning, it is recommended that Korean
animal health authorities evaluate conditions under which vaccination for FMD should
be considered.

Furthermore, it is essential to continue effective procedures at the border. The team
recommends that quarantine authorities continue to review the risks associated with



passengers and commodities arriving at air and sea ports.
Summary

An International Epidemiology Assessment Team was invited to assess the FMD
situation in the Republic of Korea following the detection of FMD in May 2002. The
Team was asked to report on source of the virus, the effectiveness of the control
program, and the use of vaccination as a control tool. The team was also asked to
make recommendations for the future prevention and control of the disease.

The source of the virus

A Type O; Pan-Asia virus has been isolated and identified as the cause of the 2002
outbreak. Phylogenetic analysis by NVRQS showed that the partial VP1 sequence of
the virus is closer to Chinese and Mongolian strains than to the strain that was
responsible for the Korean outbreak in 2000.

The Team agreed that the outbreak was most likely caused by a recent introduction
of FMD virus. It was not possible for the Team to reach a conclusion as to the
likely method of introduction. It is probable that the virus was introduced either
through people or materials contaminated with virus from an overseas source.

The Type O; Pan-Asia virus is highly virulent and has shown the ability to survive
and persist sufficient to enter countries despite quarantine procedures.  Examples
include introductions to Japan, United Kingdom, and South Africa. To maintain
freedom from FMD livestock producers need to work with authorities, and take
appropriate biosecurity measures on their farms.

The effectiveness of the control program

Preliminary analysis suggests that eight of the sixteen outbreak farms were incubating
the disease before the index case was confirmed on 3 May. It is possible that some
of the 15 pre-emptively slaughtered properties were also incubating the disease when
they were depopulated.

The Team was impressed by the dedication and thoroughness of the Epidemiology
Division in the collection of data on the infected farms. There is good evidence that
stamping out and movement restrictions were effective in containing the spread of



disease. The Team was impressed at the competence and thoroughness with which
the Korean Animal Health staffs managed the outbreaks.

The use of pen-side tests enabled rapid confirmation of infection on infected farms
and avoided time delays associated with transport and testing of samples at the
laboratory. The Team believes that this capability for early diagnosis enabled prompt
slaughter-out of infected swine farms and has been a key factor in limiting the
number of cases.

The use of vaccination as a control tool

The available evidence suggests that short distance movements of people and vehicles
have been responsible for most of the spread of the disease in this outbreak.
Movement restrictions and rapid depopulation were effective in preventing further
dissemination of the disease. In a few cases short distance airborne spread could not
be ruled out. There was no evidence to suggest that movement of live animals had
been a major factor in the spread of disease.

The Team has considered the issue of whether emergency vaccination would have
been useful in the outbreak. Vaccination has some advantages for controlling FMD,
potentially reducing the level of clinical disease and the numbers of animals initially
slaughtered. Vaccination does not guarantee that infection will not occur and has
considerable disadvantages, especially for countries wanting to regain FMD-free status.
It was the Team"s opinion that, under the circumstances of this outbreak, vaccination
would not have been an advisable strategy because:

the time required to achieve immunity after vaccination in pigs, using commercial
vaccines, is several weeks;

many farms were already infected at the time the disease was recognised,;

there was no evidence that the disease was spreading out of control;

vaccination around Farm 1 may have masked infection, as at least four farms
were incubating disease at that time;

vaccination teams could have spread the virus.

Recommendations

The team recommended



It is recommended to continue and enhance awareness programs for early detection
and reporting of suspect cases, as despite good border security, the virus may still get
through. It is important for farmers to protect themselves by applying good
biosecurity measures, such as limiting access to their stock, good hygiene for staff
and visitors, and careful attention when adding new animals to their herds.

It is recommended that NVRQS Epidemiology Division further develop its skills in
analysis and presentation of data to contribute to the management and decision
making during the outbreak. The value of the collection of good epidemiological data
has been demonstrated during this outbreak. Additional useful information could be
obtained from the combination of meteorological data, farm location data, farm census
data and information collected from infected farms.

It is recommended that the risks associated with cattle herds within a 3 km zone of
infected swine premises be carefully evaluated at the time of each outbreak, and
where appropriate, pre-emptive slaughter of cattle herds be considered.

It is recommended that minimum standards for cleaning, disinfection, and handling of
high-risk materials on infected farms be promoted and consistently applied. The Team
supported the continued use of standard operating procedures for comprehensive
assessment of risk materials on infected farms, so that these can be managed to
minimise risk.

It is recommended that Korean Animal Health authorities evaluate conditions under
which vaccination for FMD should be considered. The issue of whether to vaccinate
during an outbreak is complex. In this particular outbreak, vaccination was not
technically indicated, however under other circumstances it may not be so clear.
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1. Introduction

On 4" May 2002, the Director, Animal Health Division, Ministry of Agriculture and
Forestry notified the Office International des Epizooties (OIE) of the occurrence of
foot and mouth disease (FMD) in the Republic of Korea. FMD had previously
occurred in MarchilApril 2000 (Lee 2001) but prior to this, Korea had been free of
FMD since 1934.

Between 2 May 2002, when the first case was detected, and 23 June 2002, 16 farms
were confirmed with FMD I 15 swine farms and one cattle farm.

In response to the outbreaks, Korean animal health authorities implemented a range of
measures including:

Stamping out of infected and all neighbouring farms within 500m

Culling of all pigs within 3km of infected farms

Strict movement controls within 3 km and 10 km of infeacted farms and local
disinfection procedures

Epidemiological investigations to ascertain the potential source of the outbreak

Unlike 2000, when emergency ring vaccination was used, no FMD vaccine has been
used in 2002.

On 16 June, Korean authorities invited an international team of three epidemiologists
with expertise in FMD to assess the situation. The Team was asked to report on
possible source of the virus, the effectiveness of the control program, and discuss the
role of pre-emptive slaughter and the use of vaccination as a control tool. The team
was also asked to make recommendations for the future prevention and control of the
disease.

Figure 2: FMD control point, Jinchon area



1.1 Membership of Epidemiology Team

Dr Graeme Garner

Senior Principal Research Scientist (Epidemiology)
Office of the Chief Veterinary Officer

Animal Health Science Unit

Department of Agriculture, Fisheries and Forestry
Australia

Dr Garner had been part of an OIE Expert Mission that assessed the FMD situation
in Korea in 2000 (Garner and Ozawa 2000).

Dr Graham Mackereth

Disease Investigator

National Centre for Disease Investigation
Ministry of Agriculture and Forestry
New Zealand

Dr Sherrilyn Wainwright

Senior Staff Epidemiologist

Foreign Animal Disease Diagnostic Laboratory

Plum Island Animal Disease Center United States Department of Agriculture
USA

Figure 3: Epidemiology Team (Drs Wainwright, Garner Mackereth and Mackereth
Garner) addressing NVRQS staff



1.2 Itinerary

Date Activities
27 June  |Arrival (Dr Garner)
28 June Discussions with NVRQS staff (Dr Yiseok Joo, Dr Soo-Hwan An, Dr
Jee Yong Park)
Arrival (Dr Mackereth)
Seminar on modelling FMD outbreaks (Dr Garner)
29 June Presentation by Epidemiology Division (Dr Sung-Hwan Wee) and
discussions with Epidemiology Division staff
Seminar on FMD in the UK 2000: databases, epidemiological analyses
and use of GIS (Dr Mackereth)
30 June  |Arrival (Dr Wainwright)
1 July Visit to Jinchon and Pyoungtaek outbreak areas
Discussions with Jinchon Provincial staff
Visit to Farms 2 and 8 and discussions with owners/managers
Visit to Pyoungtaek (Farm 13)
2 July Visit to Anseong outbreak area
Visit to Farm 1 and discussions with owner
Tour of infected area
3 July Discussions with NVRQS Epidemiology staff
Demonstration of outbreak analytical techniques
Preparation of Team's preliminary findings
Presentation of findings and discussions with NVRQS staff
4 July Preparation of summary report and recommendations
Meeting with MAF staff and presentation of Team's findings to
Minister
Press conference
Departure (Dr Garner)
5 July Departure (Dr Mackereth)
Seminar on FMD Epidemiology and Emergency Response (Dr
Wainwright)
6 July Discussions with NVRQS staff (Dr Yiseok Joo, Dr Soo-Hwan An, Dr

Jee Yong Park, Dr In Soo Cho)

7 July

Departure (Dr Wainwright)




2. Findings

The team discussed the outbreaks with NVRQS staff. In particular, there was
extensive consultation with the Epidemiology Division on a range of issues including:

Epidemiological investigations on farms
Collection of information and data protocols
Possible source of the outbreaks

Methods of spread, including wind-borne spread
Data analysis techniques

The Team also visited outbreak farms in the Jinchon, Pyoungtaek and Anseong areas
and had discussions with local animal health staff and affected farmers.

In this section of the report, key epidemiological features of the outbreaks will be
described, based on these discussions and visits. The analyses presented here are
derived from data provided by Epidemiology Division of NVRQS.

Figure 4: Visit to Farm 1

2.1 Index farm

FMD was first detected on a large pig farm in Yongin. FMD subsequently spread to
14 pig farms and one cattle farm. The spread appears to be largely due to the
movement of contaminated people and associated items between farms. A number of
the other infected farms can be directly linked to the first case through movements of
people and vehicles (see Figure 28).



2.2  Infected farm data
Table | shows the number of each species present on the infected farms. With the
exception of the infected cattle, on Farm 14, all the farms had infected pigs. The pig

farms were mostly large commercial farms.

Table I: Animal numbers on the infected farms

IP Dairy| Beef| Sheep Pigs: Goats| Deer
1 0 0 0 8302 0 0
2 0 0 0 1006 0 0
3 0 0 0 1423 0 0
4 0 0 0 11035 0 0
5 60 56 0 162 0 0
6 0 0 0 4009 0 9
7 0 0 0 301 0 0
8 0 0 0 17380 0 0
9 0 0 0 1048 0 0
10 0 0 0 996 0 0
11 0 0 0 2687 0 0
12 0 0 0 3181 0 0
13 0 0 0 1552 0 0
14 78 0 0 0 0 0
15 0 0 0 5494 0 0
16 0 0 0 3578 0 0
Total 138 56 0 62154 0 9

Figure 5: Discussions with owner, Farm 2



2.3  Epidemic curve

The number of new infections and diagnosed cases each week are shown in Figure 6.
The apparent epidemic (based on diagnosis date) peaks in the week commencing 6
May. The peak in the number of new infections occurred the week before 6 May.
The estimated infection date for each farm was calculated by considering the number
of animals infected on a farm, the probable means of infection, the antibody test
results, the probable age of lesions, and an estimated incubation period of 5 days.

7

B New infections

ODiagnosed cases

Number of cases

1Bl

15 April 22 April 29 April 6 May 13 May 20 May 27 May 3Jun 10 Jun 17 Jun

Week commencing

Figure 6: New infections and diagnoses of FMD cases by week

Figure 6 shows how diagnosis of the disease always lags behind infection. This
analysis suggests that at the time that FMD was first confirmed on 3" May it is
likely that 8 out of the 16 affected farms in this outbreak had already been infected.

2.4  Dissemination rate

The dissemination of FMD virus in a previously free country is dependant on
environmental factors, (such as weather, herd density, and topography), the livestock
production system, animal movements, farmer behaviour, and disease control activities.
The current outbreak occurred in a region with sufficient herd density and herd
interactions to sustain an epidemic. The available evidence indicates that there were
few animal movements on to and off infected farms, however, a large number of
people and vehicle movements between pig farms provided opportunities for virus
spread. Although weather conditions and topology may not have favoured airborne
spread, the large size of many of the pig farms would suggest that had the disease
not been detected early and infected pig farms stamped out promptly, there was
considerable risk that the epidemic could have rapidly escalated.



The dissemination rate (DR) can be measured by assessing the number of cases
infected by a single case. DR, will of course, be affected when control measures
such as quarantine and area movement restrictions are introduced as these restrict the
opportunity for disease to spread through animal, product, people and vehicle
movements. A convenient way to estimate DR is to consider the number of new
cases in one week divided by the number in the previous week. This ratio involves
the assumption that the cases in the previous week gave rise to the new cases. The
use of a period of one week is based on a three-day latent period and an average
4-day incubation period for pigs, however other time periods may be appropriate. The
actual incubation period varies with age, species and amount of exposure to infection.

In theory when DR drops below one (i.e. each infected farm infects on average less
than one other farm) the disease will be controlled. Changes in DR are an indication
of the effectiveness of control measures. The statistic is not appropriate when only
small numbers of cases occur.

Figure 7: Farm 8

Table 11 shows the number of diagnosed cases and the number of new infections
each week, calculated from estimated infection dates. DR was calculated by dividing
the number of new infections in a week by the number in the previous week.

In the week beginning 6 May the control activities reduced spread by movements,
and removed infectious animals on Farms 1, 2 and 3. The associated drop in DR
from 6 to 0.5 suggests that these control measures were effective and sufficient to
eradicate the disease. At the time however, the disease would not have appeared to



be under control as the diagnosis of disease lags behind the infection date. Thus, in
the week commencing 6 May while there were 6 diagnosed cases, it is likely that
only 3 cases were actually infected in that week.

Table 1l shows that 8 cases were probably infected prior to the diagnosis of FMD
and establishment of control methods in the first week of May. This demonstrated the
explosiveness of the disease in the absence of control methods. If vaccination had
been used in the first week of May, then 6 incubating herds may have been
vaccinated with the potentially serious consequences of masking the presence of
disease, and inadvertent spread of disease by vaccination teams.

Table 11: Table of new cases of FMD and estimated dissemination rate by week

Week _ Dissemination
, New cases Diagnosed cases
commencing rate
15-Apr-02 1 0
22-Apr-02 1 0 1
29-Apr-02 6 2 6
06-May-02 3 6 0.5
13-May-02 1 4 0.3
20-May-02 1 0
27-May-02 2 1
03-Jun-02 0 1
10-Jun-02 1 1
17-Jun-02 0 1

2.5  Virus production

The amount of FMD virus excreted into the air was estimated for each infected farm
using a stochastic simulation model (Sanson 1993). The model, part of the EpiMAN
suite of decision support tools, used Monte-Carlo techniques to simulate the infection
and virus production of animals within the farm. Incubation periods for each infection
cycle are based on a gamma distribution that varies with the stage of infection. The
respiratory excretion of virus per pig was estimated at 10° TCIDso the day before
clinical signs, 10" TCIDs, for the first 2 days, and then dropping to 10° and 10*
TCIDso on the following two days. These estimates may be toooverestimate the true
virus production high as recent research by Donaldson et al (2001) on the Type O;
Pan-Asia virus showed peak respiratory virus production of 10°' TCIDs, and
demonstrated relative resistance of pigs to natural aerosols of FMD virus. The
user-supplied parameters to the virus production model were:



date of infection,

age of oldest lesions,

size of initial infected group,

the number of animals with clinical signs,

the total number of pigs,

the means of introduction (incubating animals; yes or no), and
the intensity of production.

Calculation of virus production can be used to appreciate evaluate the relative risks of
disease spread from various farms. Table Il shows the estimated virus production on
each infected farm up until the time of slaughter. The potential virus production
without intervention was also calculated. The control programme is estimated to have
reduced respiratory virus production to 5% of its potential. The model results showed
that a large amount of virus was produced on Farms 1 and 8, a moderate amount on
Farms 6, 10 and 15. The model results for Farm 8 may be an over estimate. This
farm had only 3 clinical animals observed, one of which had FMD antibody.
Airborne spread of virus is unlikely from the other farms.

Appendix | shows the estimated virus production for each infected farm. In most
cases the pigs were depopulated before the second on-farm cycle of infection, and
viral contamination was thus minimised. This has undoubtedly been an important
factor in minimising the spread that has occurred in this outbreak.

Table I1I: Table of total potential and estimated respiratory virus production in each
infected place



Infected Potential virus Estimated virus b ; ol v

f a r m] production without production until emen@e of potential virus
production actually produced

number slaughter slaughter

1 10" 10" 21.11%

2 10" 10’ 0.07%

3 107 10’ 0.04%

4 10M 10’ 0.01%

5 10° 10’ 0.34%

6 107 10° 1.64%

7 10° 10’ 0.61%

8 10" 10" 5.36%

9 107 10’ 0.08%

10 10" 10° 2.33%

11 10" 10° 0.24%

12 107 10° 0.17%

13 10" 10° 0.42%

14 10’ 10° 1.60%

15 107 10° 1.19%

16 10" 10’ 0.04%

total 10" 10" 5.29%

NB. Farm 14 had infected cattle.

2.6 Network of infection

The epidemiologists at NVRQS had constructed a symbolic diagram showing potential
infectious contacts between infected farms based on their investigations. Figure 8
shows a subset of these contacts. Some farms had multiple contacts with infected
farms. The symbolic network shows that there were possibly 5 generations of

infection.

Figure 8: Symbolic network of infectious contacts.
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The investigations suggest that two farms, Farms 1 and 3, were probably the sources
of infection for many of the other farms. Figure 2 identifies that Farm 1 may have
been the source for Farms 2, 3, 4, 6 and 13 while Farm 3 may have been the
source for Farms 5, 7, 9, 11 and 15. It is important to appreciate that the network is
tentative only as many of the links are tenuous, or missing, and investigations are
still continuing.

2.7 Timeline analysis

Analysis of the estimated time of infection of each farm is useful when considering
the likely source of infection, dissemination to other farms, and the priorities for
tracing movements onto and off the farm. The timelines show the delay from first
clinical signs to diagnosis and the delay from diagnosis to slaughter (Figure 9). These
intervals are measures of the efficiency of disease surveillance and control.

In this epidemic, the mean delay to diagnosis is estimated as 2.9 days and the mean
delay from diagnosis to slaughter was 1.7 days. Data provided by NVRQS on the
time to slaughter indicated that 13 of the 16 farms were slaughtered within 24 hours
of detection, 2 within 48 hours, and 1 within 72 hours. The latter farm was a very
large breeding farm with 17,000 pigs. The intervals are quite short and compare very
favourably with reports from other outbreaks overseas. For example, in the UK in
1967168, the mean interval between diagnosis and destruction was 23 days, in
Taiwan in 1997 there were frequently quite long delays of up to 12 days before
infected herds were destroyed (Haydon and Woolhouse 1997, Howard and Donnelly
2000). In the UK, in 2000, initially there were delays of up to one week between
diagnosis and destruction. Subsequently, with considerable effort delays were reduced
to the stated policy objective of one day (Keeling et al. 2001).



3. Discussion and Conclusions

3.1 Source of virus

The virus causing the epidemic has been characterised as a Type O1 Pan-Asia virus.
Phylogenetic analysis by Pirbright and NVRQS have shown that this virus is more
closely related to Chinese and Mongolian strains than it is to the strain that was
responsible for the Korea 2000 outbreak.

The Team agrees that the outbreak was most likely caused by a recent introduction.
It has not been possible for the Team to reach a conclusion as to the likely method
of introduction. It is probable that the virus has been introduced either through
people or materials contaminated with virus from an overseas source.

3.2 Performance of the NVRQS Epidemiology Division

The Epidemiology Division is a relatively new part of the NVRQS, and Korean
authorities are to be congratulated for their recognition of the important role that
epidemiology can play in disease management. Given the relatively short time since
its formation, the Team was impressed by the dedication and thoroughness with
which Epidemiology Division staff undertook the collection of data on infected farms.
This data has been extremely valuable for the Team's review.

The value of the collection of good epidemiological data has been clearly
demonstrated during this outbreak. Additional useful information could be obtained
from the combination of meteorological data, farm location data, farm census data and
information collected from infected farms.

It is understandable that up to this time, much of the Division's work has
concentrated on the collection of field data. However, it is also important to consider
analysing the data and integrating the field data with laboratory results. It is
recommended that NVRQS Epidemiology Division further develop its skills in analysis
and presentation of data so as to contribute to active management and
decision-making during an outbreak.



3.3 Effectiveness of control measures

There is good evidence that stamping out and movement restrictions were effective in
containing the spread of disease. This can be seen by the fall in estimated rate of
spread (DR) from 6 to 0.5 by 6 May. Preliminary epidemiological analysis of the
outbreak data suggests that eight of the sixteen outbreak farms were probably already
incubating the disease when the index case was confirmed on 3 May. It is also likely
that some of the 15 pre-emptively slaughtered properties were also incubating the
disease when they were depopulated.

The assessment team was impressed at the competence and thoroughness with which
the Korean Animal Health staff managed the outbreaks. The mean delay from
infection to diagnosis was 2.9 days and from diagnosis to slaughter was just 1.7
days. Data provided by NVRQS on the time to slaughter indicated that 13 of the 16
farms were slaughtered within 24 hours of detection, 2 within 48 hours, and 1 within
72 hours. These figures compare very favourable with those from outbreaks in other
previously free countries.

Detailed discussions with County staff at Jinchon on outbreak management reinforced
this impression, with the Team being impressed by local planning and organising of
measures such as road closures, checkpoints, stamping out, FMD surveillance and
assistance for affected farmers.

Figure 10: NVRQS Director-General OK Kim explaining the FMD control program



3.4 Pre—emptive slaughter

Pre-emptive slaughter of herds in an FMD outbreak is a controversial issue. As
infected animals may excrete FMD virus for several days before they show clinical
signs of the disease, pre-emptive removal of herds that are considered to be at high
risk of having been exposed to the disease either because proximity to infected farms,
or due to contact with infected animals or materials, can be an effective strategy for
containing spread of the disease. This is particularly important when airborne spread
of virus can occur if movement controls are effectively implemented in an area, then
the greatest risk is from airborne spread. Airborne spread most commonly involves
pigs to cattle, as pigs are the most potent excretors of aerosol virus and cattle are
the most susceptible species to infection by the respiratory route.

However, as pre-emptive slaughter involves the destruction of ‘apparently’ healthy
animals it may not be acceptable to livestock producers and administrators who may
not understand the importance of removing infected animals as soon as possible, to
minimise virus excretion.

In this outbreak, the policy has included removal of all animals within 500m of
infected farms and removal of all pigs within a 3 km radius. The Type Ol Pan-Asia
strain of FMD virus does not appear to pose as great a risk of airborne spread as
some other strains of FMD virus (Donaldson and Alexandersen 2001, Donaldson et al
2001). This, coupled with early identification and removal of infected farms (see
below), probably explains why airborne spread has not been a significant feature in
this outbreak. However, this may not always be the case and it is important that the
risks associated with livestock, especially cattle herds, close to infected swine
premises, be carefully evaluated at the time of each outbreak. This evaluation should
consider:

e The likely duration of infection on the infected farm (How long has the
disease been present?)

. The number of infected animals, i.e. potential virus production
. Weather conditions
. Number and density of potentially exposed livestock downwind

Where the risk is assessed as high to very high, the potential use of pre-emptive
slaughter should be carefully considered.



3.5 Rapid diagnosis (pen—side tests)

The use of pen-side tests enabled rapid confirmation of infection on infected farms
and avoided time delays associated with transport and testing of samples at the
laboratory. Control has thus been based on rapid detection and very prompt stamping
out, before virus build-up on farms has occurred. The Team believes that this
capability for early diagnosis together with rapid stamping out of infected swine farms
and has been a key factor in limiting the number of cases in this outbreak.

3.6 Vaccination

The Team was specifically requested to comment on the use of vaccination as a
control tool for FMD.

Experience has shown that vaccination on its own will not eradicate FMD, but it can
be a valuable tool to assist with eradication when used alongside other measures
(stamping out, movement restrictions, disinfection, etc). The biggest impediment to
vaccination in a previously free country is its effect on trade (when vaccination is
used, a country cannot regain its FMD-free status until 12 months after the last case
of disease) and, historically, there has been a strong aversion to its use for this
reason.

Recent changes to the OIE FMD code, notably that:

e FMD-free status can be regained 3 months after an outbreak where emergency
vaccination is used when vaccinated animals are slaughtered and, more recently

e FMD-free status can be regained 6 months after the last case when
vaccination is used provided serological surveillance of the vaccinated
population is done.

This means that the trade effects may not be as severe as assumed in the past and
many countries are re-evaluating their approach to FMD vaccination in the event of
an outbreak.

A number of advantages of vaccination can be identified, including:
® Prevention of disease.

® Reduction in the amount of FMD virus excreted by animals should they



become infected.
® Containment of an outbreak.
® More efficient use of resources.

® Reduced need for slaughter of animals in the short-term. (However, the total
number of animals slaughtered may actually be higher, if a country chooses to
remove its vaccinated animals in order to regain FMD-free status as soon as
possible).

® Greater flexibility in options for controlling an outbreak.

However, while vaccination can prevent clinical disease, it may not prevent infection
(although replication of the virus is reduced). Vaccine immunity can be overwhelmed
if the challenge is high, while vaccinated animals, particularly if exposed soon after

being vaccinated, can become carriers of the virus. The disadvantages associated with
vaccination include:

® Requirement for access to appropriate vaccine and other resources.
® Adverse market responses (especially internationally).

® Delayed recognition of disease freedom (if vaccinated animals are not
slaughtered out).

® Increased risk of spreading disease by vaccination teams and by vaccinated
animals.

® Persistence of carrier animals amongst vaccinated livestock.

® Limited options for managing vaccinated animals. As these animals will be
seropositive, they will need to be identified and their movements controlled
otherwise they can cause problems in subsequent surveillance programs

It is important to appreciate that vaccination will be associated with longer periods
until FMD-free status can be regained and the need to identify and manage all
vaccinated animals is likely to cause significant problems for animal health authorities.
For small well-circumscribed outbreaks, the potential gains from using vaccination
appear small. On the other hand, in large outbreaks where FMD is spreading rapidly
and availability of resources to control the disease may be an issue, vaccination might
be considered to help contain the spread of the disease, and reduce control costs and
compensation.



The decision on whether to use vaccination or not is a complex one. There are many
factors that need to be considered in such a decision. If emergency vaccination is to
be used, the decision will need to be made quickly if the benefits are to be realised.
Many countries including the European Union, USA, Canada, Australia and New
Zealand have developed, or are developing criteria and decision frameworks to assist
with this complex decision. The aim of these tools is to assist in identifying the
conditions under which vaccination is and is not likely to be useful.

Would vaccination have been helpful in this outbreak? The Team has considered this
issue in detail. Vaccination has some advantages for controlling FMD, potentially
reducing the level of clinical disease and the numbers of animals initially slaughtered.
However, vaccination does not guarantee that infection will not occur and, as has
been explained, has considerable disadvantages, especially for countries wanting to
regain FMD-free status. It is the Teams opinion that, under the circumstances of this
outbreak, vaccination would not have been an advisable strategy because:

the time required to achieve immunity after vaccination in pigs, using
commercial vaccines is several weeks;

o many farms were already infected at the time the disease was recognised;

there was no evidence that the disease was spreading out of control;

o vaccination around Farm 1 may have masked infection, as at least four farms
were incubating disease at that time;

o vaccination teams could have spread the virus.

If vaccination had been used in the first week of May, then 6 incubating herds may
have been vaccinated with the potentially serious consequences, of masking disease,
and inadvertent spread of infection by vaccination teams.

In this particular outbreak vaccination was not technically indicated, however under
other circumstances it may not be so clear. It is recommended that Korean Animal
Health authorities evaluate conditions under which vaccination for FMD should be
considered and develop a decision framework for use of vaccination in an FMD
outbreak. It is preferable that this be done before, rather than during the 'heat' of an
outbreak.



3.7 Biosecurity

The FMD Type O1 Pan-Asia virus is highly virulent and has shown the ability to
survive and persist sufficient to enter countries despite good quarantine procedures.
Examples include introductions to Japan, United Kingdom, France, Ireland, the
Netherlands and South Africa as well as Korea. The team recommends that the
quarantine services continue to evaluate and respond to potential FMD threats from
overseas. This should include the assessment of risks associated with passengers
arriving at air and seaports. It is essential to continue effective quarantine procedures
at the border.

Although it is important to maintain a good quarantine system, quarantine itself
cannot guarantee that an exotic virus like FMD will not be introduced. Therefore, it
is important that livestock producers work with authorities, and continue to be aware
of the need for appropriate biosecurity measures on their farms to reduce the risk of
infection.
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CHAPTER 2.1.1.

FOOT AND MOUTH DISEASE

Article 2.1.1.1.

For the purposes of this Code, the incubation period for foot and mouth
disease (FMD) shall be 14 days.

For the purposes of this Chapter, ruminants include animals of the

family of Camelidae.

For the purpose of international trade, this chapter deals not only with
the occurrence of clinical signs caused by FMD virus (FMDV), but
also with the presence of infection with FMDV i1n the absence of

clinical signs.

The following defines the occurrence of FMDV infection:

1) FMDYV has been isolated and identified as such from an animal or a

product derived from that animal, or

2) viral antigen or viral RNA specific to one or more of the serotypes
of FMDV has been identified in samples from one or more animals
showing clinical signs consistent with FMD, or epidemiologically
linked to a confirmed or suspected outbreak of FMD, or giving
cause for suspicion of previous association or contact with FMDV,

or

3) antibodies to structural or nonstructural proteins of FMDV that are



not a consequence of vaccination, have been identified in one or
more animals with either epidemiological links to a confirmed or
suspected outbreak of FMD, or showing clinical signs consistent
with recent infection with FMDYV.

Standards for diagnostic tests and vaccines are described in the

Manual.

Article 2.1.1.2.

FMD free country where vaccination is not practised

To qualify for inclusion in the existing list of FMD free countries

where vaccination 1s not practised, a country should:

1) have a record of regular and prompt animal disease reporting;

2) send a declaration to the OIE stating that:

3)

a) there has been no outbreak of FMD during the past 12 months;

b) no evidence of FMDV infection has been found during the past
12 months;

¢) no vaccination against FMD has been carried out during the past
12 months,

and supply documented evidence that an effective system of

surveillance for both FMD and FMDYV infection is in operation and

that regulatory measures for the prevention and control of FMD

have been implemented;

not have imported since the cessation of vaccination any animals

vaccinated against FMD.



The country will be included in the list only after the submitted
evidence has been accepted by the OIE.

Article 2.1.1.3.

FMD free country where vaccination is practised

To qualify for inclusion in the list of FMD free countries where

vaccination 1s practised, a country should:

1) have a record of regular and prompt animal disease reporting;

2) send a declaration to the OIE that there has been no outbreak of
FMD for the past 2 years and no evidence of FMDYV infection for
the past 12 months, with documented evidence that:

a) an effective system of surveillance for FMD is in operation, and
that regulatory measures for the prevention and control of FMD
have been implemented;

b) routine vaccination is carried out for the purpose of the prevention
of FMD;

c) the vaccine used complies with the standards described in the

Manual.

The country will be included in the list only after the submitted
evidence has been accepted by the OIE.

If an FMD free country where vaccination is practised wishes to
change 1its status to FMD free country where vaccination 1s not
practised, the country should wait for 12 months after vaccination has
ceased and provide evidence showing that FMDV infection has not

occurred during that period.



Article 2.1.1.4.

FMD free zone where vaccination i1s not practised

An FMD free zone where vaccination 1s not practised can be
established in either an FMD free country where vaccination 1is
practised or in a country of which parts are still infected. The FMD
free zone must be separated from the rest of the country and, if
relevant, from neighbouring infected countries by a surveillance zone, or
physical or geographical barriers, and animal health measures that
effectively prevent the entry of the virus must be implemented. A
country in which an FMD free zone where vaccination is not practised
1s to be established should:

1) have a record of regular and prompt animal disease reporting;

2) send a declaration to the OIE stating that it wishes to establish an

FMD free zone where vaccination is not practised and that:

a) there has been no outbreak of FMD during the past 12 months;

b) no evidence of FMDYV infection has been found during the past 12
months;

c) no vaccination against FMD has been carried out during the past
12 months;

d) no vaccinated animal has been introduced into the zone since the

cessation of vaccination, except in accordance with Article 2.1.1.8.;

3) supply documented evidence that an effective system of surveillance
for both FMD and FMDYV infection is in operation in the FMD free

zone where vaccination 1s not practised,



4) describe in detail:
a) regulatory measures for the prevention and control of both FMD
and FMDYV infection,
b) the boundaries of the FMD free zone, and the surveillance zone,
c) the system for preventing the entry of the virus into the FMDV
free zone (in particular if the procedure described in Article 2.1.1.8.

is implemented),

and supply documented evidence that these are properly implemented

and supervised.

The free zone will be included in the list of FMD free zones where
vaccination 1s not practised only after the submitted evidence has been
accepted by the OIE.

Article 2.1.1.5.

FMD free zone where vaccination is practised

An FMD free zone where vaccination 1s practised can be established in
a country with an FMD free zone where vaccination i1s not practised or
in a country of which parts are still infected. Vaccination of zoo
animals, animals belonging to rare species or breeds, or animals In
research centres as a precaution for conservation purposes 1S an
example of implementation of such a zone. The free zone where
vaccination 1s practised 1s separated from the rest of the country and,
if relevant, from neighbouring infected countries by a buffer zone, or
physical or geographical barriers, and animal health measures that
effectively prevent the entry of the virus must be implemented. A
country in which an FMD free zone where vaccination is practised 1s
to be established should:



1) have a record of regular and prompt animal disease reporting;

2) send a declaration to the OIE that it wishes to establish an FMD
free zone where vaccination i1s practised, where there has been no
outbreak of FMD for the past 2 years;

3) supply documented evidence that the vaccine used complies with the

standards described in the Manual;

4) describe in detail:
a) regulatory measures for the prevention and control of both FMD
and FMDV infection,
b) the boundaries of the FMD free zone where vaccination is
practised and the buffer zone if applicable,
c) the system for preventing the entry of the virus into the FMD
free zone (in particular if the procedure described in Article 2.1.1.8.

is implemented),

and supply evidence that these are properly implemented and

supervised,

5) supply documented evidence that it has a system of intensive and
frequent surveillance for FMD in the FMD free zone where

vaccination 1s practised.



The free zone will be included in the list of FMD free zones where
vaccination 1s practised only after the submitted evidence has been
accepted by the OIE.

If a country that has an FMD free zone where vaccination is practised
wishes to change the status of the zone to FMD free zone where
vaccination 1s not practised, the country should wait for 12 months
after vaccination has ceased and provide evidence showing that FMDV

infection has not occurred in the said zone during that period.

Article 2.1.1.6.

FMD infected country or zone

An FMD infected country i1s a country that does not fulfil the
requirements to qualify as either an FMD free country where
vaccination 1S not practised or an FMD free country where vaccination

1S practised.

An FMD infected zone i1s a zone that does not fulfil the requirements
to qualify as either an FMD free zone where vaccination 1S not

practised or an FMD free zone where vaccination 1s practised.

Article 2.1.1.7.

Recovery of free status

1) When an FMD outbreak or FMDV infection occurs in an FMD free
country or zone Wwhere vaccination 1S not practised, one of the
following waiting periods 1s required to regain the status of FMD

free country or zone where vaccination i1s not practised:



a)

3 months after the last case where a stamping-out policy and

serological surveillance are applied, or

b)

3 months after the slaughter of the last vaccinated animal where a
stamping-out policy, emergency vaccination and serological
surveillance are applied, or

6 months after the last case or the last vaccination (according to
the event that occurs the latest), where a stamping-out policy,
emergency vaccination not followed by the slaughtering of all
vaccinated animals, and serological surveillance are applied,
provided that a serological survey based on the detection of
antibodies to nonstructural proteins of FMDV demonstrates the

absence of infection in the remaining vaccinated population.

2) When an FMD outbreak or FMDYV infection occurs in an FMD free

country or zone where vaccination 1s practised, one of the following

waiting periods 1s required to regain the status of FMD free country

or zone where vaccination 1s practised:

a)

The

6 months after the last case where a stamping—-out policy,
serological surveillance and emergency vaccination are applied,
provided that a serological survey based on the detection of
antibodies to nonstructural proteins of FMDYV demonstrates the
absence of infection, or

12 months after the last case where a stamping—-out policy is

applied,

provided that effective surveillance has been carried out.

application to regain the free status according to one of the

procedures described above should be submitted to the OIE by the
country in question within 2 years of the occurrence of the first FMD
outbreak or the first detection of FMDYV infection, otherwise the



provisions of either Article 2.1.1.2., or Article 2.1.1.3., or Article 2.1.1.4,,

or Article 2.1.1.5., as relevant, are applicable to the country.

Article 2.1.1.8.

Transfer of FMD susceptible animals from an infected zone to a

free zone within a country

Live animals from FMD susceptible species can only leave the infected
zone 1f moved by mechanical transport to the nearest designated
abattoir located in the buffer zone or the surveillance zone for
immediate slaughter. In the absence of an abattoir in the buffer zone or
the surveillance zone, live FMD susceptible animals can be transported
to the nearest abattoir in a free zone for immediate slaughter only

under the following conditions:

1) no animal in the establishment of origin has shown clinical signs of

FMD for at least 30 days prior to movement,

2) the animals were kept in the establishment of origin for at least 3

months prior to movement;

3) FMD has not occurred within a 10-kilometre radius of the

establishment of origin for at least 3 months prior to movement;

4) the animals must be transported under the supervision of the
Veterinary Authority in a vehicle, which was cleansed and
disinfected before loading, directly from the establishment of origin
to the abattoir without coming into contact with other susceptible

animals;



5) such an abattoir is not export approved;

6) all products obtained from the animals must be considered infected
and treated in such a way as to destroy any residual virus, In
particular, meat must be processed in conformity with one of the

procedures referred to in Article 3.6.2.1.;

7) vehicles and the abattoir must be subjected to thorough cleansing

and disinfection immediately after use.
Animals moved into a free zone for other purposes must be taken to a
quarantine station under the supervision of the Veterinary Authority.
Freedom of infection of these animals must be established by
appropriate tests.

Article 2.1.1.9.

Veterinary Administrations of countries shall consider whether there is
a risk with regard to FMDV infection in accepting importation or
transit through their territory, from other countries, of the following
commodities:
1) domestic and wild ruminants and pigs;
2) semen of ruminants and pigs;
3) embryos/ova of ruminants and pigs;

4) fresh meat of domestic and wild ruminants and pigs;

5) meat products of domestic and wild ruminants and pigs which have

_10_



not been processed to ensure the destruction of the FMD virus in

conformity with one of the procedures referred to in Article 3.6.2.1.;

6) products of animal origin intended for human consumption, for use

in animal feeding or for agricultural or industrial use;

7) products of animal origin intended for pharmaceutical or surgical

use,
8) non-sterile biological products.
Other commodities should be considered as not having the potential to
spread the FMDYV infection when they are the subject of international
trade.

Article 2.1.1.10.

When importing from FMD free countries or zones where vaccination

1S not practised, Veterinary Administrations should require:

for FMD susceptible animals

the presentation of an International veterinary certificate attesting that

the animals:

1) showed no clinical sign of FMD on the day of shipment;

2) were kept in an FMD free country or zone where vaccination is not

practised since birth or for at least the past 3 months.

Article 2.1.1.11.

_11_



When importing from FMD free countries or zones where vaccination

1S practised, Veterinary Administrations should require:

for domestic ruminants and pigs

the presentation of an international veterinary certificate attesting that

the animals:

1) showed no clinical sign of FMD on the day of shipment;

2) were kept in an FMD free country since birth or for at least the

past 3 months; and
3) have not been vaccinated and were subjected, with negative results,
to tests for antibodies against FMD virus, when destined to an

FMD free country or zone where vaccination 1s not practised.

FMD free countries or zones where vaccination is not practised may

require additional guarantees.

Article 2.1.1.12.

When importing from FMD infected countries or zones, Veterinary

Administrations should require:

for domestic ruminants and pigs

the presentation of an international veterinary certificate attesting that

the animals:

_12_



1) showed no clinical sign of FMD on the day of shipment;

2) were kept in the establishment of origin since birth or

3)

a) for the past 30 days, if a stamping—out policy is in force in the

exporting country, or

b) for the past 3 months, if a stamping-out policy is not in force in

the exporting country,
and that FMD has not occurred within a 10-kilometre radius of
the establishment of origin for the relevant period as defined in

points a) and b) above; and

were 1solated for the 30 days prior to quarantine in an
establishment, were subjected to diagnostic tests (probang and
serology) for evidence of FMDYV infection with negative results at
the end of that period, and that FMD did not occur within a

10-kilometre radius of the establishment during that period; or

4) were kept in a quarantine station for the 30 days prior to shipment,

5)

were subjected to diagnostic tests (probang and serology) for
evidence of FMDYV infection with negative results at the end of that
period, and that FMD did not occur within a 10-kilometre radius of

the quarantine station during that period;

were not exposed to any source of infection during their

transportation from the quarantine station to the place of shipment.

Article 2.1.1.13.

When importing from FMD free countries or zones where vaccination

1S not practised, Veterinary Administrations should require:
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for fresh semen of domestic ruminants and pigs

the presentation of an international veterinary certificate attesting that:

1) the donor animals:
a) showed no clinical sign of FMD on the day of collection of the
semen,
b) were kept in an FMD free country or zone where vaccination is

not practised for at least 3 months prior to collection;

2) the semen was collected, processed and stored in conformity with

the provisions of either Appendix 3.2.1. or Appendix 3.2.3.

Article 2.1.1.14.

When importing from FMD free countries or zones where vaccination

1S not practised, Veterinary Administrations should require:

for frozen semen of domestic ruminants and pigs

the presentation of an international veterinary certificate attesting that:

1) the donor animals:
a) showed no clinical sign of FMD on the day of collection of the
semen and for the following 30 days;
b) were kept in an FMD free country or zone where vaccination is

not practised for at least 3 months prior to collection;

2) the semen was collected, processed and stored in conformity with

the provisions of either Appendix 3.2.1. or Appendix 3.2.3.
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Article 2.1.1.15.

When importing from FMD free countries or zones where vaccination

1S practised, Veterinary Administrations should require:

for semen of domestic ruminants and pigs

the presentation of an international veterinary certificate attesting that:

1) the donor animals:
a) showed no clinical sign of FMD on the day of collection of the
semen and for the following 30 days;
b) were kept in a country or zone free from FMD for at least 3
months prior to collection;
c) if destined to an FMD free country or zone where vaccination is

not practised:

1) have not been vaccinated and were subjected, with negative
results, to tests for antibodies against FMD virus; or

ii) had been vaccinated at least twice, with the last vaccination
not more than 12 and not less than one month prior to

collection;

2) no other animal present in the artificial insemination centre has been

vaccinated within the month prior to collection;

3) the semen:
a) was collected, processed and stored in conformity with the
provisions of either Appendix 3.2.1. or Appendix 3.2.3.;
b) was stored in a country free from FMD for a period of at least

one month before export, and during this period no animal on the
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establishment where the donor animals were kept showed any
sign of FMD.

Article 2.1.1.16.

When importing from FMD infected countries or zones, Veterinary

Administrations should require:

for semen of domestic ruminants and pigs

the presentation of an international veterinary certificate attesting that:

1) the donor animals:

a) showed no clinical sign of FMD on the day of collection of the
semen;

b) were kept in an establishment where no animal had been added in
the 30 days before collection, and that FMD has not occurred
within 10 kilometres for the 30 days before and after collection;

c) have not been vaccinated and were subjected, with negative
results, to tests for antibodies against FMD virus, or

d) had been vaccinated at least twice, with the last vaccination not

more than 12 and not less than one month prior to collection;

2) no other animal present in the artificial insemination centre has been

vaccinated within the month prior to collection;

3) the semen:
a) was collected, processed and stored in conformity with the
provisions of either Appendix 3.2.1. or Appendix 3.2.3.;
b) was subjected, with negative results, to a virus isolation test if

the donor animal has been vaccinated within the 12 months prior
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to collection;
c) was stored for a period of at least one month between collection
and export, and during this period no animal on the establishment

where the donor animals were kept showed any sign of FMD.

Article 2.1.1.17.

When importing from FMD free countries or zones (where vaccination

either is or is not practised), Veterinary Administrations should require:

for in vivo derived embryos of cattle

the presentation of an international veterinary certificate attesting that:

1) the donor females:
a) showed no clinical sign of FMD at the time of collection of the
embryos;
b) were kept in an establishment located in a country or zone free

from FMD at the time of collection;

2) the embryos were collected, processed and stored in conformity with

the provisions of Appendix 3.3.1. or Appendix 3.3.9., as relevant.

Article 2.1.1.18.

When importing from FMD infected countries or zones, Veterinary

Administrations should require:

for in vivo derived embryos of cattle

the presentation of an international veterinary certificate attesting that:
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1) the donor females:
a) showed no clinical sign of FMD at the time of collection of the
embryos,
b) were kept in an establishment where no animal had been added in
the 30 days before collection, and that FMD has not occurred

within 10 kilometres for the 30 days before and after collection;

2) the embryos were collected, processed and stored in conformity with

the provisions of Appendix 3.3.1. or Appendix 3.3.9., as relevant.

Article 2.1.1.19.

When importing from FMD free countries or zones where vaccination

1S not practised, Veterinary Administrations should require:

for in vitro produced embryos of cattle

the presentation of an international veterinary certificate attesting that:

1) the donor females:
a) showed no clinical sign of FMD at the time of collection of the
embryos;
b) were kept in a country or zone free from FMD at the time of

collection;

2) fertilisation was achieved with semen meeting the conditions referred
to in Articles 2.1.1.13., 2.1.1.14., 2.1.1.15. or 2.1.1.16., as relevant;

3) the embryos were collected, processed and stored in conformity with

the provisions of Appendix 3.3.1. or Appendix 3.3.9., as relevant.
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Article 2.1.1.20.

When importing from FMD free countries or zones where vaccination

1s practised, Veterinary Administrations should require:

for in vitro produced embryos of cattle

the presentation of an international veterinary certificate attesting that:

1) the donor females:
a) showed no clinical sign of FMD at the time of collection of the
embryos,
b) were kept in a country or zone free from FMD for at least 3
months prior to collection;
c) if destined for an FMD free country or zone where vaccination is
not practised:
i) have not been vaccinated and were subjected, with negative
results, to tests for antibodies against FMD virus, or
ii) had been vaccinated at least twice, with the last vaccination
not less than one month and not more than 12 months prior to

collection;

2) no other animal present in the establishment has been vaccinated

within the month prior to collection;

3) fertilization was achieved with semen meeting the conditions referred
to in Articles 2.1.1.13., 2.1.1.14., 2.1.1.15. or 2.1.1.16., as relevant;

4) the embryos were collected, processed and stored in conformity with

the provisions of Appendix 3.3.1. or Appendix 3.3.9., as relevant.
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Article 2.1.1.21.

When importing from FMD free countries or zones where vaccination

1S not practised, Veterinary Administrations should require:

for fresh meat of FMD susceptible animals

the presentation of an international veterinary certificate attesting that

the entire consignment of meat comes from animals:

1) which have been kept in the FMD free country or zone where
vaccination 1s not practised since birth, or that have been imported
from an FMD free country or zone where vaccination 1S not

practised;

2) which have been slaughtered in an approved abattoir and have been
subjected to ante-mortem and post-mortem inspections for FMD

with favourable results.

Article 2.1.1.22.

When importing from FMD free countries or zones where vaccination

1s practised, Veterinary Administrations should require:

for fresh meat of bovines (excluding feet, head and viscera)

the presentation of an international veterinary certificate attesting that

the entire consignment of meat:

1) comes from animals which:
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a) have remained in the exporting free country or zone for at least
3 months prior to slaughter;

b) have been slaughtered in an approved abattoir (located in the free
zone, when the animals originate from such a zone) and have
been subjected to ante-mortem and post—-mortem inspections for
FMD with favourable results;

2) comes from deboned carcasses:

a) from which the major lymphatic glands have been removed;

b) which, prior to deboning, have been submitted to maturation at a
temperature above + 2°C for a minimum period of 24 hours
following slaughter, and in which the pH value of the meat was
below 6.0 when tested in the middle of both the longissimus

dorsi.
If the meat 1s to be imported into a country or a zone of equivalent
FMD status or into an infected country in which the virus types used

in the vaccines are the same, the maturation and deboning processes

may not be required.

Article 2.1.1.23.

When importing from FMD free countries or zones where vaccination

1S practised, Veterinary Administrations should require:

for fresh meat or meat products of pigs and ruminants other than

bovines

the presentation of an international veterinary certificate attesting that

the entire consignment of meat comes from animals:
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1) which have been kept in the country or zone since birth, or have
been imported from a country or zone free from FMD (where

vaccination either is or is not practised);

2) which have not been vaccinated;

3) which have been slaughtered in an approved abattoir (located in the
free zone, when the animals originate from such a zone) and have
been subjected to ante-mortem and post-mortem inspections for

FMD with favourable results.

Article 2.1.1.24.
When importing from FMD infected countries or zones, where an
official control programme exists, Involving compulsory systematic

vaccination of cattle, Veterinary Administrations should require:

for fresh meat of bovines (excluding feet, head and viscera)

the presentation of an international veterinary certificate attesting that

the entire consignment of meat:

1) comes from animals which:

a) have remained in the exporting country for at least 3 months prior
to slaughter;

b) have remained, during this period, in a part of the country where
cattle are regularly vaccinated against FMD and where official
controls are in operation,

c) have been vaccinated at least twice with the last vaccination not
more than 12 months and not less than one month prior to

slaughter;
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d) were kept for the past 30 days in an establishment, and that FMD
has not occurred within 10 kilometres during that period;

e) have been transported, in a vehicle which was cleansed and
disinfected before the -cattle were loaded, directly from the
establishment of origin to the approved abattoir without coming
into contact with other animals which do not fulfil the required
conditions for export;

f) have been slaughtered in an approved abattoir:

1) which is officially designated for export;

i1) in which no FMD has been detected during the period between
the last disinfection carried out before slaughter and the
shipment for export has been dispatched;

g) have been subjected to ante-mortem and post-mortem inspections
for FMD with favourable results within 24 hours before and after

slaughter;

2) comes from deboned carcasses:
a) from which the major lymphatic glands have been removed;
b) which, prior to deboning, have been submitted to maturation at a
temperature above + 2°C for a minimum period of 24 hours
following slaughter and in which the pH value was below 6.0

when tested in the middle of both the longissimus dorsi.
[Note: Article 2.1.1.24. should also apply when meat is to be imported
from an infected country into another infected country, in order to
prevent the introduction of new strains of FMD virus.]

Article 2.1.1.25.

When importing from FMD infected countries or zones, Veterinary

Administrations should require:
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for meat products of domestic ruminants and pigs

the presentation of an international veterinary certificate attesting that:

1) the entire consignment of meat comes from animals which have
been slaughtered in an approved abattoir and have been subjected to
ante-mortem and post-mortem inspections for FMD with favourable

results;

2) the meat has been processed to ensure the destruction of the FMD

virus in conformity with one of the procedures referred to in Article
3.6.2.1.,;

3) the necessary precautions were taken after processing to avoid
contact of the meat products with any potential source of FMD

VIirus.

Article 2.1.1.26.

When importing from FMD free countries or zones (where vaccination

either is or is not practised), Veterinary Administrations should require:

for milk and milk products intended for human consumption and for
products of animal origin (from FMD susceptible animals) intended for

use In animal feeding or for agricultural or industrial use

the presentation of an international veterinary certificate attesting that
these products come from animals which have been kept in the country
or zone since birth, or which have been imported from an FMD free

country or zone (where vaccination either is or is not practised).
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Article 2.1.1.27.

When importing from FMD infected countries or zones, Veterinary

Administrations should require:

for milk and cream

the presentation of an international veterinary certificate attesting that:

1) these products:
a) originate from herds or flocks which were not subjected to any
restrictions due to FMD at the time of milk collection;
b) have been processed to ensure the destruction of the FMD virus
in conformity with one of the procedures referred to in Article
3.6.2.5. and in Article 3.6.2.6,;

2) the necessary precautions were taken after processing to avoid

contact of the products with any potential source of FMD virus.

Article 2.1.1.28.

When importing from FMD infected countries or zones, Veterinary

Administrations should require:

for milk powder and milk products

the presentation of an international veterinary certificate attesting that:

1) these products are derived from milk complying with the

requirements stipulated in Article 2.1.1.27.;
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2) the necessary precautions were taken after processing to avoid
contact of the milk powder or the milk products with any potential

source of FMD virus.

Article 2.1.1.29.

When  importing from  FMD  infected countries, Veterinary

Administrations should require:

for blood and meat-meals (from domestic or wild ruminants and pigs)

the presentation of an international veterinary certificate attesting that
the manufacturing method for these products included heating to a

minimum internal temperature of 70°C for at least 30 minutes.

Article 2.1.1.30.

When  importing from  FMD  infected countries, Veterinary

Administrations should require:

for wool, hair, bristles, raw hides and skins (from domestic or wild

ruminants and pigs)

the presentation of an international veterinary certificate attesting that:

1) these products have been processed to ensure the destruction of the
FMD virus in conformity with one of the procedures referred to in
Articles 3.6.2.2., 3.6.2.3. and 3.6.2.4.;
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2) the necessary precautions were taken after collection or processing
to avoid contact of the products with any potential source of FMD

virus.

Veterinary Administrations can authorise, without restriction, the import
or transit through their territory of semi-processed hides and skins
(limed hides, pickled pelts, and semi-processed leather ? e.g. wet blue
and crust leather), provided that these products have been submitted to
the usual chemical and mechanical processes in use in the tanning

industry.

Article 2.1.1.31.

When importing from FMD infected countries or zones, Veterinary

Administrations should require:

for straw and forage

the presentation of an international veterinary certificate attesting that

these commodities:

1) are free of grossly identifiable contamination with material of animal

origin;

2) have been subjected to one of the following treatments, which, in
the case of material sent in bales, has been shown to penetrate to
the centre of the bale:

a) either to the action of steam in a closed chamber such that the
centre of the bales has reached a minimum temperature of 80°C
for at least 10 minutes,

b) or to the action of formalin fumes (formaldehyde gas) produced
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by its commercial solution at 35-40% in a chamber kept closed
for at least 8 hours and at a minimum temperature of 19°C;

OR

3) have been kept in bond for at least 3 months (under study) before

being released for export.

Article 2.1.1.32.

When importing from FMD free countries or zones (where vaccination

either is or is not practised), Veterinary Administrations should require:

for skins and trophies derived from wild animals susceptible to FMD

the presentation of an international veterinary certificate attesting that
these products are derived from animals that have been kept in such a
country or zone since birth, or which have been imported from a
country or zone free of FMD (where vaccination either is or is not

practised).

Article 2.1.1.33.

When importing from FMD infected countries or zones, Veterinary

Administrations should require:

for skins and trophies derived from wild animals susceptible to FMD

the presentation of an international veterinary certificate attesting that
these products have been processed to ensure the destruction of the FMD

virus in conformity with the procedures referred to in Article 3.6.2.7.

[Note: International veterinary certificates for animal products coming

_28_



from infected countries or zones may not be required if the products
are transported in an approved manner to premises controlled and
approved by the Veterinary Administration of the importing country for
processing to ensure the destruction of the FMD virus in conformity

with the procedures referred to in Articles 3.6.2.2., 3.6.2.3. and 3.6.2.4.]
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