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Abstract

In the case of African swine fever (ASF) outbreaks in pig farms, EU legislation requires
a thorough epidemiological investigation to determine, among other tasks, the extent
of infection in the affected farm. The main aim of this study was to implement a reli-
able sampling strategy to quickly obtain an overview of the extent of ASF virus spread
in an affected pig farm. We developed and tested a three-step approach: (i) identifi-
cation of sub-units within the affected farm, (ii) categorization of sub-units, and (iii)
targeted selection of animals for testing. We used commercially available lateral flow
devices (LFDs) to detect ASF antigen and antibodies under field conditions and com-
pared them with routinely performed laboratory tests (QPCR, ELISA, IPT). The study
was conducted in three commercial farms in Latvia that were affected by ASF in July
2020. One of the affected farms was relatively small with only 31 pigs, whereas the
other two were large with 1800 and 9800 animals, respectively. The approach proved
to be helpful and practical for efficient and reliably assess the ASF situation on the
farm and to identify sub-units within a farm where infected animals are present and
sub-units which might (still) be free of infection. This important epidemiological infor-
mation helps to better estimate the high-risk period and to track the potential spread
of infection outside the farm. It allows also to prioritize culling and, if appropriate, to
pursue a partial culling strategy taking into account the absence of clinical signs, imple-
mented biosecurity measures, quarantine and negative test results, among others. This
might be of interest for large commercial farms where the infection was identified very
early and has not yet spread widely. Due to its limited sensitivity, the antigen LFD test

is useful for testing animals showing signs of disease.
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1 | INTRODUCTION

African swine fever (ASF) is a deadly viral animal disease that signif-
icantly affects domestic and wild suids (Sus scrofa) (Plowright et al.,
1994; Chenais et al., 2019). The current epizootic is caused by ASF
virus (ASFV) of genotype Il and started in 2007 in Georgia, from where
it spread to neighbouring Caucasian countries and the Russian Feder-
ation, reaching the European Union in 2014, including Latvia (EFSA,
2020; OIE, 2021; Viltrop et al., 2021). In 2018, China, the world’s
largest pig producer, reported its first ASF outbreaks, and by the end of
2019 China had lost more than half of its pig population (Berthe, 2020).
During the summer of 2021, ASF arrived in the Dominican Republicand
Haiti thus threatening the pig sectors in North and Latin America (Gon-
zales et al., 2021). The huge losses are caused not only by the infection
itself, which kills the affected animals, but also by the trade restrictions
and the culling of all animals on an affected farm.

For ASF outbreaks in pig farms, EU legislation requires a thorough
outbreak investigation with the aim of identifying the likely origin of
the virus and the high-risk period (HRP), that is, the estimated time
that ASF has been on the farm before detection as well as to obtain
information on the likely spread of the disease to other farms (EC,
2002, 2016). To do this, it would be important to estimate the extent
of an outbreak on a farm, that is, how far the virus has already spread
within the farm, by identifying the affected pig units. For outbreak
investigations after disease confirmation, EU legislation required (until
21 April 2021) the collection of random blood samples from pigs on
the affected holding during the culling process for serological and
virological testing. The minimum number of samples required should
allow the detection of a seroprevalence of 10% in pigs in each sub-unit
of the holding with a 95% confidence level (EC, 2003). Analyses of
domestic pig outbreaks in the current epizootic as well as experimental
studies have shown that the contagiousness of ASF is rather low,
leading to a slow spread within pig herds (Chenais et al., 2019). This in
turn usually leads to low mortality on farms in the early phase, usually
within 2 to 3 weeks after virus introduction, though after this period
most of the animals in the same pen will be infected. To date, all ASF
viruses detected in domestic pigs and the majority of wild boar in
Latvia were virulent strains despite the finding of an attenuated strain
in a hunted wild boar in 2017 (Gallardo, Soler, et al., 2019; Gallardo
et al,, 2021). Taking into account that the dominant ASFV genotype Il
strains currently circulating are causing a case-fatality rate of >90%,
seropositive healthy pigs are rarely found as majority of pigs do not
survive the acute phase (Blome et al., 2020). Therefore, considering
the circulation of virulent viruses, surveillance based on random sero-
logical sampling is no longer recommended for early detection of ASF
or as a method to estimate the spread of the virus within an affected
farm (EFSA, 2021). The targeted surveillance approach is based on the
assumption that virulent viruses are still the ones infecting domestic
pigs and therefore the majority of infected animals would get sick
and die (Busch et al,, 2021; Blome et al., 2020). Therefore, targeted
sampling focuses on the selection of suspicious, sick, and dead animals
to be tested for the presence of the virus (risk-based surveillance).
Nevertheless, antibody tests are important findings that provide
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additional information about the spread of the disease in a farm
(EC,2018).

Under field conditions, rapid detection of ASF-infected animals can
be increased with the help of lateral flow devices (LFDs) for ASF virus
antigen (Ag-LFD) and antibody (Ab-LFD). Such pen-side or point-of-
care tests have been developed in recent years and are commercially
available (Cappai et al., 2017; Gallardo, Fernandez-Pinero, et al., 2019).
While the sensitivity and specificity of the Ab-LFD is over 90% com-
pared to antibody ELISA tests, the sensitivity of the Ag-LFD has been
shown to be below standard tests routinely used in diagnostic labora-
tories, for example, gPCR (Carlsonetal.,2017; Pikalo et al., 2020, 2021;
Sastre et al., 2016).

The main aim of our study was to implement a reliable sampling
strategy that would enable us to quickly obtain an overview of the
extent of virus spread on an ASF-affected pig farm. A fast and reliable
overview would allow decision-makers to quickly take further appro-
priate action in controlling the outbreak. The hypothesis we are pursu-
ing is that ASF-infected animals are most likely to be found in the group
of sick animals, and LFDs may help in identifying such animals. Our
study had two objectives: (i) to develop a targeted and efficient sam-
pling strategy for ASF-affected farms and (ii) test the suitability of LFDs
under field conditions compared to standard laboratory tests (PCR,
ELISA, and IPT). So far, LFDs have mainly been tested under experimen-
tal conditions and not as an additional tool on ASF-affected farms.

In large commercial pig farms in endemic areas, consideration is
being given to exempting animals not affected by the disease from
culling, where legislation and biosecurity allow (Costard et al., 2022).
On farms where the disease has not yet spread widely, unaffected sub-
units could be exempted from culling following an appropriate legal,
biosecurity, and surveillance concept (Costard et al., 2022). In order to
consider this partial culling approach, it is necessary to efficiently and
carefully monitor the extent of virus spread on the farm after the dis-
ease has been notified.

2 | MATERIALS AND METHODS

2.1 | Outbreak information and farm
characteristics

The study was conducted in three commercial farms in Latvia that were
affected by ASF in July 2020. It was a purely random choice of farms
that resulted from the epidemiological situation at the time. The farms
were of different sizes and there was no epidemiological link between
them. All three farms were located in regions with active ASF virus cir-
culation in the wild boar population (OlSevskis et al., 2020). The follow-
ing brief farm descriptions reflect the ASF situation on the farms when
ASF was confirmed and before we started our study. The information
was provided by the farm owners or the farm veterinarians.

Farm A was a small commercial pig farm with 31 pigs in two separate
stables (A1 and A2) only afew metres apart. Stable A1 had 25 pigs in six
pens: one gilt in a pen and 24 finishers (30-80 kg weight) in five pens.

In stable A2, two sows and four piglets were kept. ASF was suspected
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(a) Defining subunits in the
ASF affected farm
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(b) Categorization of
subunits

(c) Targeted selection of pigs
to be sampled and tested

1. Evaluation the relevant data
from the national data base of
animals and holdings (location,
number and type of pigs, pig
movement data, etc.).

2. Farm visit and collection of
the case history (interviews
with the farmer and farm
workers, obtaining information
on morbidity, mortality, layout
of the stables, internal
movement of pigs, etc.)

3. Defining the subunits
(stables or sections within the
stables) according to morbidity,
mortality data, pig categories
and stable constructions.

A

4. Classifying the subunits in
four categories:

Cat.1. Infected unit (clinical
cases, ASF confirmed by
laboratory tests).

Cat.2. Suspect unit with clinical
cases and mortality in the past
30 days; no laboratory tests
performed

Cat.3. Suspect unit with pigs
epidemiologically linked to the
infected unit, but no clinical
cases or mortality reported and
no laboratory tests performed.
Cat.4. ASF unsuspicious units
with no clinical cases and
mortality in the last 30 days.

3

5. Clinical inspection of pigs in

subunits of different categories

starting from Cat. 4

(unsuspicious units) to Cat.1,

and selecting animals for

sampling:

- dead pigs;

- pigs with any clinical signs
(fever, bleedings, lethargy,
inappetence, abortion,
movement disorders, pigs
reluctant to move, etc.);

- pigs in direct contact with
sick pigs.

6. Performing the LFD (antigen

and antibody) with samples

from the selected animals.

FIGURE 1 Sampling strategy of pigs in African swine fever (ASF)-affected farms for the purpose of outbreak investigations

and confirmed after four pigs had died in one pen of stable A1. All other
pigs were clinically unsuspicious at the time the disease was notified.

On farm B, almost 1800 pigs were kept in two farm units (B1 and B2).
Unit B1 consisted of three separate stables and unit B2 of one stable.
Thedistance between the farm units was about 3 km. Breeding animals,
piglets, and part of the fattening animals were kept in B1, the remain-
ing finishers in B2. The units were epidemiologically linked through ani-
mal movements, shared farm equipment and vehicles, and farm work-
ers who worked on both sites. ASF was confirmed after three pregnant
sows from a pen in B1 had aborted and died.

Farm C, a farrow to finish farm, had almost 9800 pigs when ASF was
confirmed. The pigs were kept in eight separate stables which were
divided into sections or rooms according to pig categories: breeding
animals, gilts, weaners, and finishers. Injured or sick pigs were isolated
in a separate section.

The outbreak was confirmed in a breeding sow found dead. Accord-
ing to the farmer, several sows aborted, and there was increased mor-
tality and morbidity in one of the stables where pregnant sows were

kept.

2.2 | Sampling strategy for assessing the virus
spread on the farms

A three-step sampling procedure was developed and applied as
described in Figure 1.

Our first step was to identify sub-units for sampling, then categorize
these units according to their likelihood of having ASF-infected pigs,

and finally select potentially infected pigs within the sampling units for

testing. All pigs appearing sick during the investigation were sampled.
Animals that had contact to sick appearing animals were also sampled
(see below).

Blood was collected from the jugular vein or orbital sinus in serum
and EDTA tubes. Tissue samples (spleen and lymph nodes) were taken
from deceased pigs and packed in plastic bags.

2.2.1 Farm A

Stables A1l and A2 of farm A were considered as two sub-units and
were assigned to category 1 (Figure 2). Apart from five severely ill
pigs found in A1, all other pigs were clinically inconspicuous. Due to
the small number of pigs (n = 27) and the likelihood that all could be
infected, all animals were sampled, starting in A1 (n = 21) and followed
by A2 (n = 6).

222 Farm B

Figure 3 shows the sub-units and the number of samples taken at farm
B. The assigned categories for the sub-units and the sampled animals
are shown in Table 1. In unit B2, 15 out of 447 pigs were sampled,
including nine inconspicuous pigs which had direct contact with sus-
pect animals and six pigs with mild clinical signs. In the different sub-
units of B1, a total of 20 pigs were sampled. Ten of these showed no
clinical signs but had direct contact with suspect animals and six had
mild signs. One sub-unit of B1 was assigned to category 1 since several

sows aborted and were severely sick. Four sick sows were sampled.
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FIGURE 2 Schematic view of farm A with sampling units (A1 and A2) and results of testing
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FIGURE 3 Schematic view of farm B with sampling units (B1.1, B1.2, B1.3, and B2) and results of testing

TABLE 1 Assigned categories for sampling units and sampled
animals on farm B

No. of Assigned
Stable sub-units per category for No. of pigs
identification stable sub-unit sampled
Farmunit B1
B1.1 1 &
B1.2 1 1 4
B1.3 2 2 11
Farm unit B2 1 3 15
Total 35
223 Farm C

The sampling strategy in farm C is shown in Figure 4. The assigned cat-
egories for the sampling units and the sampled animals are shown in

Table 2. A total of 30 samples were taken from live pigs which were
either sick or in contact with infected pigs. Clinically severe cases were
found in C1, while the other samples were from inconspicuous pigs
which were in contact with suspect pigs (n = 12) or pigs with mild clini-
cal signs (n = 9). In addition, four pigs that were found dead were sam-
pled (one in C8, one in C2 and two in C1). No samples were taken from
sub-units with only clinically healthy animals and no suspicion of having
had contact with infected pigs.

Stable 5 had two separate sections as shown in Figure 1; one for

injured and sick pigs (C5a, hospital) and another for gilts and fattening
pigs.

2.3 | Scoring of clinical signs

The sampled animals were classified into three clinical categories: (i)

inconspicuous: animals with no particular signs, apart from being less
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FIGURE 4 Schematic view of farm C with sampling units (C1, C2, C3,C4, C5,C5a, C6, C7, and C8) and results of testing

TABLE 2 Assigned categories for sampling units and sampled
animals (farm C)

No. of Assigned
Stable sub-units category for No. of pigs
identification per stable the sub-unit sampled
Cc1 1 1 11
C2 1 2 S
C3 5 3 1
C4 8 4 5
C5 1 4 0
Cb5a 1 2 1
Cé 2 4 2
Cc7 3 4 3
c8 3 42 8
Total 34

20ne dead pig was found during clinical inspection, thus after categorization
of sub-units according to Figure 1.

active; (ii) mild: animals with mild clinical signs, for example, with some
visible skin lesions, but standing up when prompted; (iii) severe: mori-
bund animals with high fever, with haemorrhagic lesions, not standing
up when prompted. The dead animals are not included in any of three
clinical categories.

24 | Testing

On the farms for antigen detection in whole blood samples, the
INgezim PPA CROM Ag LFD (11.ASF.K.42, Ingenasa, Madrid, Spain)

was used. For ASF-specific antibodies, we used the correspond-
ing INgezim PPA CROM Ab LFD (11.PPAK.41, Ingenasa, Madrid,
Spain). Both tests were performed according to the manufacturer’s
instructions.

The samples were also tested at the National Reference Laboratory.
For genome detection, quantitative PCR (qPCR) was performed
with all EDTA and tissue samples after extraction of the viral DNA
using the Nuclisens® Easymag® assay (bioMérieux, France) accord-
ing to the producer’s manual. The gPCR was performed according
to the protocol of the European Union Reference Laboratory for
ASF (Fernandez-Pinero et al., 2013). A heterologous control DNA—
intype IC-DNA (QIAGEN, Germany) was used to assess the quality
of extracted DNA as described earlier (Hoffmann et al., 2006).
Results were recorded as quantification cycle (Ct) values and fur-
ther interpreted as positive or negative according to the obtained
value.

For antibody detection, the commercially available Ingezim PPA
Compac blocking ELISA kit (11.PPA.K.3, Ingenasa, Madrid, Spain) was
used. In farm A, all sampled animals were tested for ASFV-specific anti-
bodies, while in farms B and C only the qPCR-positive animals were
tested. The test and the interpretation of the results were carried out
according to the manufacturer’s instructions.

Antibody tests were also carried out on all gPCR-positive samples
using IPT. The IPT was performed according to the protocol of the Euro-
pean Union Reference Laboratory for ASF (European Union Reference
Laboratory for ASF, 2018). The reason for the additional use of the
IPT was to detect low antibody titres that were not detected with the
ELISA.

All results were plotted in simple sketches of the layout of the farms
(Figures 2-4).
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TABLE 3 Overview of testing results by categories of farm sub-units

Category of No. of tested

farm sub-unit animals Ag-LFD+ qPCR+ Ct<18

FarmA

1 21 3

1 6 0 0

Farm B, unit B1

1 4 & 3

2 11 1 1

g 5 1 1

Farm B, unit B2

3 15 1 2

FarmC

1 11 7 7

2 4 0 0

8 0 0

4 18 1 1
2.5 | Statistical analysis

Sensitivity and specificity were calculated for gPCR and antigen LFD
separately for each farm. Sensitivity was calculated as true posi-
tive/(true positive + false negative). Specificity was calculated as true
negative/(true negative + false positive). Confidence intervals for sen-
sitivity and specificity estimates were calculated using Epitools Epi-
demiological Calculators (Sergeant, 2018).

Spearman correlation analysis was performed using XLSTAT (Addin-
soft, 2019) to assess the correlation between the results of different
tests and the clinical score.

3 | RESULTS

3.1 | Test results
Table 3 gives an overview of the results by different categories, and

Figures 2-4 show the recorded results for all three farms.

3.1.1 Farm A

A total of five pigs from A1l were found qPCR positive (Figure 2,
Table 3). In A2, no gPCR positive pigs were detected despite the epi-
demiological link. Three of the gPCR positive pigs also reacted posi-
tively with the Ag-LFD.

Three pigs were seropositive with the IPT, two of them were also
positive with the Ab-LFD and ELISA. One of these pigs was qPCR posi-
tive but negative with the Ag-LFD (Table 3).

qPCR+ Ct>18 Ab-LFD+ ELISA+ IPT+
3 2 3
0 0 0 0
0 0 0 0
4 1

0 1
4 0 0 4
4 0 0 6
0 0 nd nd
0 0 nd nd
1 0 0 0

3.1.2 Farm B

In farm B, 15 pigs were found gPCR positive. Six of these pigs with Ct
values below 15 also reacted positively with Ag-LFD (Figure 3). There
were no pigs that tested positive with ELISA or Ab-LFD, while six ani-
mals tested IPT positive (Table 3).

According to the results, all stables and both farm units were
affected.

3.1.3 Farm C

A total of 13 pigs tested qPCR positive. Eight of these pigs also tested
positive with Ag-LFD (Figure 4). There were no pigs that tested positive
with ELISA or Ab-LFD, while six animals tested IPT positive (Table 3).

According to the results, ASF-infected pigs were located in C1 (cat-
egory 1), C7,and C8 (both category 4).

32 |
qPCR

Sensitivity and specificity of LFD compared to

Out of 87 animals tested with Ag-LFD, 17 reacted positive. By qPCR,
34 of 87 pigs tested positive. All animals showed mild to severe clinical
signs. The median Ct value was 17. The Ct values of the samples that
were positive for Ag-LFD ranged from Ct 14 to 18 (Figure 5).

The relative sensitivity of Ag-LFD compared to PCR was 50% (ClI
34.66%).

None of the qPCR-positive samples with a Ct value of >20 was
detected as positive by the Ag-LFD (Figure 5). Samples that gave
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FIGURE 5 Comparison of Ct-values for all tested blood samples,
samples that were qPCR and Ag-LFD positive and samples that were
gPCR positive but Ag-LFD negative. The boundaries of the boxes
indicate the 25th and 75th percentiles, and the line within the box
marks the median

negative results in the gPCR were also negative in the Ag-LFD. The rel-
ative specificity was thus 100%.

With a single exception (sampling unit C7), all sampling units that
were positive by gPCR (n = 9) were also positive by Ag-LFD (n = 8).

Two animals tested seropositive with the Ab-LFD. The results were
confirmed in the laboratory with the ELISA test. Thirteen samples
which reacted positive in the IPT were not detected with the Ab-LFD
and the ELISA. At the same time, all antibody positive animals were also
gPCR positive. Since the number of samples showing ASFV-specific
antibodies was low (n = 2), relative specificity and sensitivity could not
be calculated for the Ab-LFD.

Whisker boundaries indicate minimum and maximum values.

3.3 | Ag-LFD / Ab-LFD and laboratory test results
versus clinical signs

Comparison of the Ag-LFD results with the clinical score of the sampled
pigs showed that most animals with advanced or severe clinical signs
were tested positive. However, three pigs with mild clinical signs were
also Ag-LFD positive. Neither Ag-LFD nor gPCR gave positive results
in inconspicuous pigs (Tables S1 and S2, Figure 6). Positive antibody
results were only found in pigs with clinical signs (Table S1). The results
of correlation analysis for the different ASF tests and the ASF clinical
scores showed significant correlations with Ab-LFD and ELISA, Ag-LFD
and clinical score, and gPCR and clinical score (Table 4).

4 | DISCUSSION

The measures to be taken following confirmation of ASF in domestic
pig holdings are quite explicit according EU legislation. After confirma-

tion of the disease outbreak, investigations must be carried out, obtain-
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FIGURE 6 Number of pigs tested positive for African swine fever
(ASF) (qPCR, Ag-LFD) depending on clinical score of sampled pigs

ing information on the movement of animals, persons, products, vehi-
cles, and so on that may have spread the pathogen during the period in
question prior to notification. Some ASF farms are detected at a very
early stage of infection when only few animals are infected, while other
farms are found ASF positive after weeks of virus circulation within the
farm with many pens and sub-units affected (Lamberga et al., 2020).
To assess the virus spread within the holding and to other holdings, it
is important to have an overview of virus circulation within the farm.
Assessing the spread of the virus within a farm gives also reliable infor-
mation about the high-risk period, that is, the estimated time that ASF
has been on the farm before detection. For that purpose, sampling and
testing of animals from different sub-units of the affected farm are nec-
essary. This is a challenging task, especially under the time pressure of
mandatory control measures.

Targeted sampling of sick or dead animals instead of random sam-
pling is nowadays recommended to detect ASF-infected animals (Busch
et al. 2021; EFSA, 2021). We used a simple and straightforward
approach to divide farms into sub-units and clearly categorize them
for targeted sampling in order to identify the units where ASF virus is
likely circulating and units that are likely not to be infected. However,
on small farms, where a categorization is difficult due to closer contact
of the pigs among each other, testing all individual pig is possible, as we
did on farm A.

The clinical score helped to better understand and interpret the
LFD test results. In particular, we could correlate the test results to
the clinical categories (inconspicuous, mild and severe). None of the
inconspicuous pigs (n = 53) that were tested because they had con-
tact to suspicious pigs, reacted positively neither in Ag-LFD nor gPCR,
whereas severely diseased animals had a significantly high chance of
being detected by Ag-LFD. The progression of clinical disease corre-
lates with the viral load in the blood. Samples from mildly diseased pigs
with qPCR Ct values above 20 were negative when tested with Ag-
LFD. These field results are in line with experimental studies (Pikalo
et al,, 2021). A recent study found a high positivity rate for Ag-LFD

during the acute phase of disease between days 4 and 7 post-infection
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TABLE 4
Variables Ag-LFD Ab-LFD qPCR
Ag-LFD 1 0.008 0.246
Ab-LFD X 1 0.065
qPCR X X 1
ELISA X X X
IPT X X X
Clinical score X X X

Note: Values in bold are different from O with a significance level p < .05.

(dpi) when testing EDTA-blood as sample matrix or up to 10 days when
serum is used as the sample matrix (Deutschmann et al., 2022; Pikalo
et al., 2021). Therefore, it should be kept in mind that the sensitivity
of Ag-LFD limits its use to acutely sick animals 4-10 dpi. The same
authors also found that at 10 dpi antibodies can be detected by IPT,
ELISA, or Ab-LFD. In our study, IPT results showed a higher positivity
rate than ELISA and Ab-LFD, with the latter two showing similar sen-
sitivity and a significant high correlation. Ag-LFD can help to quickly
identify infected pigs; consequently, stables or sub-units with infected
pigs can be immediately confined. However, due to the lower sensitivity
compared to standard laboratory tests, LFDs can only be a complemen-
tary tool in outbreak investigations on farms where ASF has already
been confirmed, but not for outbreak confirmation or for demonstra-
tion of the disease freedom.

According to EU legal requirements, all pigs on the affected hold-
ing must be culled, although derogations for culling are theoretically
possible (EC, 2019). Application of derogation of killing of animals is a
very complex question, where several epidemiological and also finan-
cial aspects have to be evaluated. A veterinary risk management that
takes into account the characteristics of the disease, the husbandry
system, biosecurity, and contacts between animal groups has to be con-
sidered within other measures (Costard et al., 2022). An important pre-
conditionis to obtain a clear picture of virus circulation within the farm.
If the disease is detected early, there is a probability that large parts
of the farm are not yet affected. In this study, we have demonstrated
how it might be feasible to get an overview of the ASF virus spread in
affected farms. Farm A, due to its small size and categorization results
would not be a farm where partial culling could be envisaged. In farm
B, derogation from culling could not be applied as all stables were
affected. In farm C, several stables appeared not to be affected yet by
ASF and therefore partial culling of the affected units only and closely
monitoring the situation in the other units by constantly testing sick
animals might have been an option, if biosecurity and legal require-

ments were met to the best of knowledge.

5 | CONCLUSIONS

The targeted selection of pigs to be sampled based on a careful clinical
inspection followed by LFD testing, as well as plotting the results in the
sketch of the farm is efficient and gives an initial rapid overview of the
spread of the virus within the farm.
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Spearman correlation matrix for different African swine fever (ASF) test results and ASF clinical score

ELISA IPT Clinical score
0.008 0.271 0.531

1.000 0.296 0.227

0.065 0.218 0.469

1 0.296 0.227

X 1 0.201

X X 1

Targeted sampling of sick and dead animals is highly effective for
identifying infected animals. The sampling strategy we have presented
allows efficient and targeted identification of units where ASF virus is
actively circulating.

The LFD test proved to be suitable for use in the field as part of
outbreak investigations when samples from clinically suspect and dead
animals are examined. Due to its limited sensitivity, the LFD test nei-
ther can be used as a diagnostic tool for primary detection and confir-
mation of disease nor for demonstrating freedom from infection.

It should be further investigated and discussed how the derogation
from culling could be implemented in practice to save the animals in
non-infected units of large farms and to continue operation of the busi-
ness.
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