Seeing through the fog of limited sensitivity

4" in wild boar ASF surveillance data in S. Korea
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Study Design

To account for imperfect detection,

Background

* Since Sep 2019, more than 651 ASF cases in . ) _ . Firstperiod _Second period
wild boars and 14 farm outbreaks have been Spat|a| Zero-inflated Poisson model .
notified in South Korea. | | 1 - )+, e~hi f(y=0) 050,01 1s < " o
 Korea government launched active and passive B B Vi 2.
surveillance system for wild boar. P(Y =yi) = T A e ™ if (y> 1)
 However, wildlife surveillance systems have ! - - ‘
limited detection sensitivity. logit(m) = ay+ 2 aX; + o + v, .
* Itis highly likely to create confusions as to
whether the identified risk factors are log(4;) = Bo + ZﬁXz R T R N O T

associated with the risk or reporting of the
ASF-positive wild boars.

- Study periods- - Study region -

Passive Surveillance

Presence/bsence Covariates

Presence!! Absence!! 1. Ecological variables
TC: — 1T : :
j 1=m, EVI, NDWI, rice paddy, surface water,
wetland, precipitation

Number of reports # Report =0 . T
. . Wild boar SU|taI?|I|ty
True Negative . Topographical variables
. (1 - m) ) Elevation, slope, Heat load index
= . Potential related factors
Abundance  Sensitivity p # Report =0 < Di North K
Yo ralse Negative istance to North Korea
T —— T, e Human population density
Y U
Results & Discussion
Presence ? First period Second period
4 N\ ThE number of reports 3 Eln-u:ber of reports X
15t Period: Distance to North Korea {;:gg - A éfgé A
Al North Korea B SE% _12106) North Korea )
2"d Period: Endemic transmission Siis 2 BLie-2
l Presence!! igzervefj."umber
-pOSItIVE Carcd

Number of reports

Abundance Sensitivity South Korea South Korea
( \ ( \ :ﬂ 2:0 40_50 km 0_10 Z:U 4{1—50 km
1st, 2"d Period: Wild boar population 15t Period: Human population
Probability of the presence of ASF-positive carcasses - .
Probability of the presence of ASF-positive carcasses X B [0.00 - 0.01) A
st nd 1 nd 1 1 1 — oo | A g Egg; : 3‘?§§
1st, 2" Period: Wet and cool area . 2" Period: Elevation, Reported regions | T e
k ) C] [0:10_0:20) [ [0.20 - 0.40) North Korea
[ [0.20 - 0.40) North Korea [ [0.40 - 0.60)
[ [0.40 - 0.60) [ [0.60 - 0.80)
.. ] ] =3 [0.60 - 0.80) B [0.80-1.00]
A Hexagon-level Prevalence B Hexagon-level Sensitivity C Proportion of false negative I [0.80 - 1.00]
0.12 1.00 0.100 T ) oo P> P, S
Probability of = SOcmcRiieRsii oS iRiREReeie 20000 0 oo
presence of ASF
0.09 0.75- 3 oors 00 2 positive carcass
- c
Q e 5 Y LI
O 2 o o
o > < ®
r— b~ (1]
g n W S
) & ‘© - South Korea
= 0.06- B 0.50- %= 0.050- o0 X South Korea
o Y m) 0 10 20 30 40 50km
— I‘=E O ® 0 10 20 30 40 50km T
o e = =
g g 2 3 — —
5 o E o -ens[:];:]ty 0.35) A -ens[:};t'}ty 0.35) A
o (= B [0.35-0.40) B [0.35 - 0.40)
003 095 (N ﬁ B [0.40-0.50) B [0.40-0.50)
031 237 - B [0.50 - 0.60 B [0.50 - 0.60
o * = Eo.ao-o.?og North Korea - io.eo-o.m; North Korea
B3 [0.70 - 0.80) B2 [0.70 - 0.80)
] [0.80 - 0.90) ] [0.80 - 0.90)
[ [0.90 - 1.00] [ [0.90 - 1.00]
0:00 First i}eriud second period 0:00 First ﬁ:eriud second period 0-000 First ﬁeriud second period 0 SenSItIVIty Of
Periods Periods Periods surveillance

* Increased reports of ASF-positive wild boars results from

* Increased risk of ASF & Increased sensitivity of surveillance
* Unreported regions that have ASF-positive carcass left

* Source of spatial spreading
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 Although the sensitivity of surveillance increased, it is possible to improve the sensitivity based on this study.
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