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The Use of Spatial and Spatiotemporal Modeling for
Surveillance of H5N1 Highly Pathogenic Avian
Influenza in Poultry in the Middle East.
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Abstract

Since 2005, H5N1 highly pathogenic avian influenza virus (HPAIV) has
severely impacted the economy and public health in the Middle East (ME)
with Egypt as the most affected country. Understanding the high-risk areas
and spatiotemporal distribution of the HS5N1 HPAIV in poultry is
prerequisite for establishing risk-based surveillance activities at a regional
level in the ME. Here, we aimed to predict the geographic range of H5SN1
HPAIV outbreaks in poultry in the ME using a set of environmental
variables and to investigate the spatiotemporal clustering of outbreaks in the
region. Data from the ME for the period 2005-14 were analyzed using
maximum entropy ecological niche modeling and the permutation model of
the scan statistics. The predicted range of high-risk areas (P > 0.60) for
HS5NI1 HPAIV in poultry included parts of the ME northeastern countries,
whereas the Egyptian Nile delta and valley were estimated to be the most
suitable locations for occurrence of HS5N1 HPAIV outbreaks. The most
important environmental predictor that contributed to risk for HSN1 HPAIV
was the precipitation of the warmest quarter (47.2%), followed by the type of
global livestock production system (18.1%). Most significant spatiotemporal
clusters (P < 0.001) were detected in Egypt, Turkey, Kuwait, Saudi Arabia,
and Sudan. Results suggest that more information related to poultry holding
demographics is needed to further improve prediction of risk for H5N1
HPAIV in the ME, whereas the methodology presented here may be useful in
guiding the design of surveillance programs and in identifying areas in
which underreporting may have occurred.

16

o HLW: : ZEIb Mtk



® PRV @ SEEOREE G 1A RS S Wi e PO

B

B 2005 42 > HSN1% 7% & 12 4 7 g (HPAD £ 417 & enig g o 2
AL 2 HY BRI OEFE L B o AHSNIR b & WS
REZEAGHEHY ARFREER G FEALLLL (7 iFo
FEe o APRY - SRR REANEFEY ARREOEFZF A
o B w0 d U FRHSND A ® K STdh P 2 da LB F) o 2005-2014
PAR R A B AR EE SRR - B RRIES IR
H5N1% B *%& (P>0.60) /i 78 %o 2 ¢ A A BRORFo H P 02
RREFPZAWeRP ARG EARE L NP 2 o L& B AHSNIF

mmma\;‘;mwﬂm%ﬁsamzf:a %R (472%) %2 5 2%

)ﬁ’

/4

A4 A kA (18.1%)° B A F ehpr 2 R & B (P<0.001) td 2
2R HESE SRR O PSR SR REL RS A
FARM o4 v S KRR IER Y A % B op RS IR HINLR % -
PR REDT 2 FT UG T R ARD AT F 0 LRI

foh s 37 1B 1S T o

17



