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Abstract
Using a model developed previously by the authors, a risk assessment was conducted to predict the change in the risk of ASF
entering Japan as a result of the coronavirus pandemic in humans. The annual probability of ASF entering Japan was calculated
to be 23% (90% prediction interval: 0-91%), 4.7% (0-24%) in February, 0.4% (0-2.1%) in March and 0.004% (0-0.01%) in April
2020 indicating a significant decline in the risk of ASF entry into Japan from China. The decline was attributed to a decline in
the number of air travelers from China and amount of restaurant food.
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Summary
Using a model developed previously by the authors, a risk assessment was conducted to predict the change in
the risk of ASF entering Japan as a result of the coronavirus pandemic in humans. The annual probability of
ASF entering Japan was calculated to be 23% (90% prediction interval: 0-91%), 4.7% (0-24%) in February,
0.4% (0-2.1%) in March and 0.004% (0-0.01%) in April 2020 indicating a significant decline in the risk of
ASF entry into Japan from China. The decline was attributed to a decline in the number of air travelers
from China and amount of restaurant food.
.
KEY WORD:
African swine fever (ASF), coronavirus (COVID-19), Japan, risk assessment
Introduction
African swine fever (ASF) is a highly contagious disease affecting pigs. It is caused by African swine fever
virus (ASFV), which belongs to the genus Asfivirus of the Asfaviridae family (Alonso et al., 2018). ASF can
spread through direct or indirect contact and causes high mortality. The ASFV persists for a long time in
the environment and in a variety of pig products. Wild boar can harbor the virus and ASF may become
endemic with or without an added transmission cycle through Ornithodoros ticks (Plowright et al., 1994).
Traditionally ASF was confined to Africa, with occasional incursions into other regions until in 2007 when
ASF was introduced into Georgia, a Caucasus country (Sanchez-Vizcaino et al.). From Georgia, the disease
spread to other Caucasus and East European countries (European Food Safety Agency, 2010). Since ASF
was reported in China for the first time in August 2018, it not only spread to within the country but to other
Asian countries. Japanese pig population is petentially at risk of getting infected with ASFV as a result
of being fed illegally imported pork products from ASF-affected countries (Sugiura et al., 2018). Based
on this assumption, we have previously assessed the risk of ASF introduction into Japan through pork
products illegally imported from China and fed to pigs as swill, using a stochastic model and the latest data
available up to 2019 (Sugiura et al., 2020). As a result, the annual probability of ASFV entry into Japan via
this pathway was predicted to be 20% (90% prediction interval: 0–90%) (Sugiura et al., 2020). However,
under the various interventions taken to manage the human coronavirus outbreak that started in late 2019,
there have been substantial changes in the value of some of the variables used in the model. These include
the number of air travelers from China and the amount of food waste from restaurants. In this study we
attempted to predict the change in the ASF entry risk into Japan after January 2020 due to the changes in
these variable values under the coronavirus pandemic.
Materials and Methods
ASF entry risk assessment model
We used the risk assessment model that we previously developed (Sugiura et al., 2020), reparametrizing the
variables that are deemed to be affected under the coronavirus pandemic, namely the number of air travelers
from China and the amount of food waste from restaurants. We assumed that variables other than these two
do not change even under the coronavirus pandemic. The number of infected pig farms in China remained
more or less the same during the first four months of 2020 (OIE, 2020). The simulation was performed using
@Risk Version 7.6 (Palisade, Ithaca, New York) within Microsoft® Excel 2013, and was run with 10,000
iterations using Latin Hybercube sampling for each simulation.
Number of air travelers from China in 2020
As part of its response to managing the outbreak of the coronavirus (COVID-19), the Japanese government
designated COVID-19 as a quaratinable infectious disease under Quarantine Act on 14 February 2020 and
imposed travel restrictions against travelers entering Japan: travelers from specific areas of China and those
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who are suspected of being infected with COVID-19 were ordered to be quarantined. Also, since 31 January
2020 foreign nationals who were deemed to be COVID-19 patients were denied entry into Japan, pursuant
to the Immigration Control and Refugee Recognition Act. As a result of these measures, the number of air
travelers from China decreased dramatically since February 2020: the number of air travelers from China
saw a change of +22.6%, -87.9%, -98.5% and -99.98% in during the first four months of 2020 respectively
compared to the same months of the previous year (JINTO, 2020).
Amount of food waste from restaurants under the coronavirus pandemic
Since the last week of February when the Japanese government requested suspension of large-scale events,
the number of people eating out in restaurants have started to decrease. This decrease was accelerated in late
March when the Tokyo metropolitan governor requested residents to stay home during the weekends. On 7
April, the Japanese Prime Minister declared a state of emergency requesting residents in Tokyo and six other
prefectures to stay home except for when needed and restaurants to shorten their opening hours. These
measures decreased the restaurant’s activity dramatically. According to the study by the Japan Food Service
Association targeting its member restaurants, the sales of dining restaurants was 102.3%, 97.4%, 59.5% and
16.0% during the first four months of 2020 respectively compared to the same months of the previous year
(Japan Food Service Association, 2020). We assumed that the food waste from restaurants decreased by
these proportions during this period.
Results and Discussion
The annual probability of ASF entry into Japan in January 2020 was 23% (90% prediction interval: 0-91%),
slightly increased compared to the average annual probability in 2019 mainly due to the increase of air
travelers from China. However, it decreased dramatically during the following three months: 4.7% (0-24%)
in February, 0.4% (0-2.1%) in March and 0.004% (0-0.01%) in April 2020, due to the decrease both in the
number of travelers from China and the amount of food waste from restaurants (Fig. 1).
These results indicate that there has been a dramatic decline in the ASF entry risk into Japan in early 2020,
a reduction of 5000 fold. Although the model used in this study did not consider the entry risk relating to
foreign workers, this risk is also predicted to be lowered as there were fewer foreign workers coming to work
on farms in Japan under the travel restrictions (Nikkei Business News, 2020).
The ASF entry risk should be periodically monitored so that, depending on the predicted risk, Japanese pig
farmers can be on alert to protect their farms from the introduction of ASF. The authors recommend that
they utilize this low risk time to raise their level of biosecurity by, for example, contracting a veterinarian
to develop an animal health plan and making a structural change in relation to pig houses, their layout and
security fencing. This also applies to pig farms in other countries and regions where the ASF’s entry risk
was high until last year and declined in the COVID 19 pandemic.
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Figure legends
Fig. 1
Evolution of annual risk of ASF entry into Japan during the first four months of 2020. For each box-whisker
plot, the line in the box indicates the mean; the length of the box indicates the inter-quartile range; the
whiskers indicate the 5th percentile and the 95th percentile respectively.
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