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Pig Loss Analysis of Virulent ASFV Infections Under
Different Test and Removal Success Scenarios

While ASFV has been challenging the Chinese veterinarians
and pig producers, the industry has tested and pioneered the
strategy of test and removal to contain the disease. Though
the success rates have varied, the test and removal strategy
which highly hinged on early detection and people capabilities
for biosecure and rapid removal, has helped many farms
avoid being fully depopulated.

In this study, by distilling the experience gained from
Chinese veterinary practitioners, the author intends to
decipher the loss of ASFV under different health management
scenarios and readers can infer its economic impacts in
farm situations, by comparing with benchmark production
parameters.

Test and Removal Strategy
“Test and removal” is to detect the ASFV infected pigs and

spreading diseases to other herds and pigs. This strategy uses
the biology characteristic of ASFV which primarily transmits
via direct contact of pig to pig, or via indirect contacts of
contaminated fomites, thus transmits slowly. Early detection
of the infected pigs needs three factors to be in place: 1) right
samples from at risks pigs; 2) reliable diagnostic tools, such
as fluorescent quantitative PCR and 3) a trustable veterinary
diagnostic laboratory (VDL) and proficient staff who performs
the testing. Very often, false positives can be generated by a
VDL, and sometimes, a truly infected animal is missed.

The strategy has been widely utilised by pig veterinarians
in China, but the publications are rare. Dr. Jiancong Yao have
authored two papers on this subject and two success cases
were all involved full depopulation of one barn in the setting
of the big production compound.34

Typical Baseline Breeder Herd Production Parameters
Without Economically Important Diseases

Without major economically important diseases infections, in
a typical well performing breeder farm with 1,000 production
sows, we expect to give birth to 24,000 live pigs, and average
mortality in a year in this herd is expected to be 15.62%. The
cross-sectional average mortality rate (include one turn in
each stage) is expected to be 6.07%.

Three ASFV Infection and Health Management Scenarios
Gleaning the experiences of different pig veterinarians, three
case scenarios are categorized (Table 2).

Scenario 1 Scenario 2: Scenario 3:
Optimistic with Expected Pessimistic with
successful test parameters with depopulation

and removal test and removal of the herd

Sow loss % 15% Sow loss % 25% | Sow loss % 100%
Boar loss % 15% Boarloss % |25% |Boarloss% |100%
Preweaning 25% |Preweaning |40% |Preweaning |[100%
loss % loss % loss %

Nursery 12% |Nurseryloss |30% | Nursery 100%
loss % % loss %

G-F loss % 10% G-F loss % 30% |G-Floss % 100%

Table 2 - Loss Simulations of Different Level of Success with Test and

remove them biosecurely from the herds to avoid further Removal
Baseline mortality Parameters Herds Example/Herd size, 1000 | Mortality No. |Turns | Death No. | Total Live Pigs Born
(without major sows
disease situations)
Sow mortality % 8.00% Sow 1000 80 80
Boar mortality % 1.00% Boar 50 0.5 1
Preweaning mortality |12.50% Preweaning 2000 250 12 3000
%
Nursery mortality % 3.50% N 1500 52.5 7 368
G-F mortality 2.50% G-F 3000 75 4 300
Current inventory | 7550 458 3748 24000
15.62% M%: accumulated death/annual output
6.07% M%: cross sectional deaths/current stocks

Table 1 - Baseline Production Parameters and Mortality Rates in Different Herds
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«  Scenario 1: Optimistic, successful test and removal

«  Scenario 2: Expected parameters

«  Scenario 3: Pessimistic, whole herds need to be
depopulated

Each scenario comes with different sets of loss parameters.

In ASFV infection cases, we would expect a certain number
of pigs to be removed in a definitive period, normally 21 days,
or 42 days, assuming one incubation period for ASF to be 21
days of maximum. So, we use the current stock of pigs in the
farm as the denominator in calculating loss percentages
(Table 3).

Loss projections:
«  Scenario I: Optimistic, 15.07%

«  Scenario 2: Expected parameters, 31.95%
«  Scenario 3: Pessimistic, 100%

ASFV Scenario 1 | ASFV Scenario 2 | ASFV Scenario 3
Current | Mortality | With | Mortality | with Mortality | With
stock | (w/o Turns | (w/o Turns | (w/o Turns
turns) turns) turns)
Sows (heods) 1000 150 150 250 250 1000 1000
Boars 50 75 75 125 125 50 50
Pre-Weaning | 2000 500 6000 |800 9600 |2000 24000
Nursery 1500 180 1260 450 3150 1500
G-F 3000 300 1200 900 3600 3000
Subtotal 7550 N37.5 8617.5 | 2412.5 16612.5 | 7550
Death % 15.07% 31.95% 100.00% |-
(accumulated/
current)

Table 3 - Loss Projection of the Number and Percentages of Pigs in
Three Scenarios

The surveyed pig veterinary practitioners agree that the
likelihood of ASFV infection in a typical farm with sound
biosecurity is 30%. The probability for each of the ASFV test
and removal scenarios is expected to be: Scenario 1, 10%,
Scenario 2, 60% and Scenario 3, 30% (Table 4).

Baseline ASFV infections
70% Probability |30%
Scenario 1 | Scenario 2 | Scenario 3
Probability |10% 60% 30%

o o o o ., |LOSs% With
6% 15.07% 31.95% 100.00% 50.68% ASFV
4.25% 0.45% 5.75% 9.00% 10459 |Loss%Al

scenarios
o o Loss% ASFV
15.20% 15.20% with P

Table 4 — Probabilities of Different Scenarios and Loss Percentage
Projections (Note: P=probability)

Results

If a farm is confirmed with ASFV classic high virulent strains,
we expect 50.68% loss rate, when adopting test and removal
strategy and assuming different probabilities (optimistic 10%,
expected normal 60% and pessimistic 30%) for 3 disease
containment scenarios.

When 30% likelihood of ASFV infection is assumed, in the
era of ASFV presence in China, a farm would expect 19.45%
loss compared with 6.07% baseline loss without major disease
impacts. ASFV itself, with 30% chance of infection, contributing
15.2% in the overall expected loss rate.
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Discussions

This simulation model assuming different test and removal
strategy success levels used in this paper, empirically, can
be applied to field classic virulent ASFV infection cases,
because of reasons such as the slowness of transmission of
ASFV via direct contact of infected pigs or via contaminated
fomites, and the onsets of observable clinical signs such as
reduced feed intake, loss of appetite, lethargy, skin reddening,
vomiting, fever, propensity to lie down, in some cases bloody
faeces etc. The success hinges on early detection of infected
pigs without omissions, and ensure that the infected pigs, at
risks ones and the manure being removed in a biosecure way,
usually the pigs being euthanised and wrapped in plastic film
in the infected pen to avoid further spread of liquid, or pigs
evacuated via a sealed corridor (microenvironment sealed
with plastic film to make leakage impossible), and contact
surfaces being thoroughly cleaned and decontaminated to
avoid residual viruses on the surfaces and avoid introduction
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of pigs until there is evidence that no viable virus or DNA of
ASFV is still present in the barn.

Scientists have found that animals infected with the
strains of reduced virulence may cause latent infections,
or subclinical signs or showing no clinical signs,® coupling
with the facts that the pigs may intermittently shed the virus
via oral-nasal routes, making it a challenge to identify the
infected pigs. Thus, can make eliminating the lower virulent
viruses via test and removal difficult.

The sustainable success of a farm depends on its ability
to prevent entry of viruses into the farm by enforcing strict
biosecurity measures and supporting people to comply with
it and do right things all the time. Doing the right things one
day, or 7 days is not enough, and the viruses do not take a
break on the Sundays.

In our interviews with pig practitioners who had worked
on ASFV containment with test and removal approach, their
investigations frequently pointed to carrying of virus into
farms by workers, because of the improper contact with
transport trucks, couriered goods which had exposed to ASFV
contaminants, or was contaminated by contacting with pork
harbouring the virus.

As aresult, no matter the infection pressure is high or low,
afarm needs to have a mindset to enforce good biosecurity
practices consistently and compliances should be monitored
all the time, and being reported, and gaps being closed in a
responsive manner to avoid ASFV entry.
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