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Abstract

Outbreaks of avian influenza viruses among poultry have been occurring
continuously in many parts of the world. Although avian influenza A viruses usually do
not infect people, rare cases of human infection have been reported.
Seroepidemiological study is a crutial part of avian influenza risk assessment and serve
as a solid base of evidence-based public health policy.

We collected serum samples from the high-risk groups exposed to avian influenza
outbreaks in 2023. People without any poultry contact history were enrolled as the
control/non-exposed group. The participants from the previous two years were included
in the long-term follow-up group.

This study utilized the Hemagglutination Inhibition Assay (HI) to analyze the
hemagglutination inhibition titers of A/H5(2.3.4.4c) and A/HS5 (2.3.4.4b) avian influenza
viruses in serum samples. Up until September 30, 83 avian influenza outbreaks were
reported in Taiwan. A total of 104 participants were included in the exposed group,
matched with 97 participants in the control group. For the HSN8 subtype, neither group
showed antibody titers greater than 1:10. Regarding the A/HS (2.3.4.4b) subtype, two
participants had antibody titers of 1:40 in the exposed group, and there was a statistically
significant difference in antibody titers between the two groups. No significant risk
factors were identified. None of the 120 participants in long-term follow up group had
seroconversion, defined as a more than 4 fold increase in titer and >1:40. However,
59.2% (71/120) showed an increase in titers. Compared to the long-term follow-up
group from the previous year, the antibody titers have either remained stable or
decreased. It is essential to closely monitor future trends. Additionally, no symptomatic
infections were detected among all exposed individuals during the health monitoring
period, indicating a low risk of avian influenza virus infection in humans domestically.

In the coming year (113), which marks the final year of this project, the recent
research results have established representative prevalence rates of avian influenza
serum antibodies in the domestic population and background information on potential
risk factors. Future efforts will focus on updating the virus strains used based on research
findings, enabling the real-time assessment of the risk posed by emerging virus strains
and the effectiveness and appropriateness of existing prevention and control measures.
This will enhance the scientific evidence supporting policies for the management of
human-avian interfaces.

Keywords: avian influenza, poultry workers and animal inspection workers,
seroepidemiological study, Novel Influenza A Virus Infections
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X DAY AT EE %) R eB/E d ik fok 4 #
HPAI
H5N1 45(54.2) 16 72
H5N2 6(7.2) 2 2
H5N1+H5N2 2(2.4) 1
H5N5 1(1.2) 0 0
)3 54(65.1) 19 75
LPAI
H5 1(1.2) 0 0
H5N2 7(8.4) 2 3
H6N1 18(21.7) 2 9
H7N3 1(1.2) 0 0
H7N7 1(1.2) 0 0
HON2 1(1.2) 1 17
diw 29(34.9) 5 29
Ao 83 24 104
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. HPAI g %PAI FAME) pxm 5w

s xEw we %i; w0 gy () fRE
£ 3(1) 3(1) 2 2.0
3 ] 9(0) 9(0) 0 0.0
e 1(1) 1(1) 1 1.0
Frem 1) 1(0) 2(1) 9 9.0
199 1) 2(2) 3(3) 28 9.3
s 142 10)  6(0) 21(2) 5 2.5
2 4R 13(4) 5(1) 18(5) 1.2
&m0 11 1) 9(7) 31 4.4
t3%  5(0) 2(0) 7(0) 0 0.0
e 1(0) 1(0) 2(0) 0.0
BE 6(3) 1(0) 7(3) 5 1.7
EF R 1(1) 1(1) 17 17.0
B3 48(17)  3(1)  3(1)  26(5) 3(0)  83(24) 104 4.3
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& =

B A A v 845 (N=104)

n %
5]
g 70 67.3
- 34 32.7
## ()
20-29 20 19.2
30-39 32 29.8
40-49 23 22.1
50-59 20 20.2
60-69 9 8.7
=70 0 0.0
T iotiR # % 41.61£12.1
A 3 40.0
T AR
P 0 0.0
&% 58 3 3.0
B (4)" 11 10.9
%7 () 25 24.8
<&zt 62 61.4
s HEY IR
7 28 27.2
P 5 4.9
# 70 68.0
RALE & (B )
7 (- f8) 22 21.2
SR 3 2.9
% o B 14 13.5
W PRI 6 5.8
TR 0 0.0
B 0 0.0
H 4 3.8
& 82 78.8
* g A/HSNL # 5 3¢
cEg 13 12.6
7 70 68.0
* Frip 20 19.4
W -EP CFFHARETRME
] 37 36.6
| 64 63.4
O
?ﬂ:sﬁi@pﬁ%lﬂ?) z

Ak SRR A/HSNI

FaBINE AT BA



i RBEIiTMRBIELS T (N=104)

%IE n %
1 TE3E S
% 4§ ﬁ*—’i  H o 30 28.8
Beg 31 iF AR 1 1.0
A AR 41 394
B F 8 7.7
f% Fé%ﬁ&/;,%fi— T4 4 R 12 11.5
/‘3‘4@1"/”@\13” T AR 7 6.7
—F—! fo 5 4.8
1iEF
- EUp 19 18.3
- 3131 E 39 37.5
i1t 20 19.2
L E 26 25.0
A ot AR ﬂ—b“r*i?-f
# X 3 = 54 52.4
=3 - = 9 8.7
&1 50— % 0 0
* 2 Hp 37 359
A7 K 3 2.9
¥4 A6 E
g 86 82.7
g 2 1.9
43 0 0.0
Hi b 2 1.9
T 14 13.5
Bre
a ¢ FIEHRL RER NEAR OBE
b s ziE -2aHEHE
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%7 g PPEFef® e+ ¥ F M %A A F (N=104)

$IE n %
BAEER
7 95 91.3
BAPELR BEE)*
£z 72 69.2
ry 91 87.5
3 40 44.0
N95 1 1.1
- ARFr R 40 44.0
*og 10 10.9
By 26 25.0
FrAPRBANED B 20 19.2
®3 37 35.6
P ok g 55 52.9
ok Bl 4 3.8
P 3 2 19 18.3
> PN 45 43.3
A 2 1.9
e £
4 103 99.0
e S R
ik 12 11.5
fr @ 36 34.6
i 8 7.7
A 39 37.5
F I B 9 8.7
e

=N
afp itg3 22

i RBE2 4

YR A w2 F (N=104)

il A/HS (2.3.4.4¢)? A/HS (2.3.4.4b)°

» p-value
2T n % n %

0.003*

<1:10 99 95.2 18 17.3

1:10 5 4.8 50 48.1

1:20 0 0.0 34 32.7

1:40 0 0.0 2 1.9

Bt 104 104

#r:

a. A=xiEH -‘I}’ﬁfr R 5 A/HS5NS (2.3.4.4¢)
b. »=ti¢ * 4 th i A/HSN2 (2.3.4.4b)
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Wik EREeAvERRALRE BEF A/HS (2.3.44b)x F sl 2 F (N=104)
A/HS (2.3.4.4b)
. 3 :,'J/,./ <1:40 =1:40
;}ﬁj; I;n} (N=102) (N=2) p-value
n % n %
DR 0.549
gy 69 67.6 1 50.0
+ 33 324 1 50.0
£ 0.677
20-29 19 18.6 1 50.0
30-39 30 294 1 50.0
40-49 23 22.5 0 0.0
50-59 21 20.6 0 0.0
60-69 9 8.8 0 0.0
=70 0 0.0 0 0.0
k7T AER 0.733
F T 0 0.0 0 0.0
8% p i3 3 3.0 0 0.0
B (47) " 11 11.1 0 0.0
B 7 (B) 25 25.3 0 0.0
- 60 60.6 2 3.2
YR 0.618
] 28 27.7 0 0.0
eSS 5 5.0 0 0.0
# 68 67.3 2 100.0
Bt ¢
7 (i2- #4) 22 21.6 0 0.0 0.620
N ¥ 3 2.9 0 0.0 1.000
B o B 14 13.7 0 0.0 1.000
W Pk 6 5.9 0 0.0 1.000
R 0 0.0 0 0.0 -
P 0 0.0 0 0.0 1.000
H 4 3.9 0 0.0 1.000
A R /HSN1 £ 5 &4 0.618
7 13 12.9 0 0.0
£ 68 67.3 2 2.9
* Fip 20 19.8 0 0.0
- ERESAR B TR 0.132
7 35 64.6 2 5.4
7 64 35.4 0 0.0
i M N -'Ifi'}-%* &k 5 A/HS5N2 (2.3.4.4b)
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h o~ BB TARM T 4R s d AJHS (2.3.4.4b) 5 i A F (N=104)

.y A/H5 (2.3.4.4b)
. Y <1:40 =1:40
ﬁg ’;; i/ (N=102) (N-2) p-value
n % n %
1 e e 0.111
4L XN 29 28.4 1 50.0
A Y N R 1 1.0 0 0.0
B4 R AR 41 40.2 0 0.0
B P 8 7.8 0 0.0
f%aégzg:/ N R 12 11.8 0 0.0
45 A
. ﬁ/ﬁ“/é‘w/' wewgal 6.9 0 0.0
Huoe 4 3.9 1 50.0
1iFE 0.028*
- Ep 17 16.7 2 100
- i7# 39 38.2 0 0.0
L 20 19.6 0 0.0
L 26 25.5 0 0.0
A N2 2Ll 0.190
£x35- % 53 52.5 1 50.0
I 8 7.9 1 50.0
930 - % 37 36.6 0 0.0
#v = 3 3.0 0 0.0
L ER <0.001*
bl 85 83.3 1 50.0
v 2 2.0 0 0.0
48 0 0.0 0 0.0
14 1 1.0 1 50.0
;4 e 14 13.7 0 0.0
% )3 0w 0.468
H5N1 (HPAI) 71 69.6 1 50.0
H5N1+H5N2 (HPAI) 1 1.0 0 0.0
H5N2 (HPAI) 2 2.0 0 0.0
H5N2 (LPAI) 3 2.9 0 0.0
H6N1 (LPAI) 8 7.8 1 5.0
HO9N2 (LPAI) 17 16.7 0 0.0
Rk 1.000
1 1 100.0 83 83.8
2 0 0.0 3 3.0
3 0 0.0 3 3.0
4 0 0.0 1 1.0
5 0 0.0 1 1.0
6 0 0.0 0 0.0
7 0 0.0 3 3.0
8 0 0.0 5 5.1

Bl A i * ok F ki A/HSN2 (2.3.4.4b)
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A4 RREPPE R Y 2 ALY & 4R m 3 AHS (2.3.4.4b)s FHud el A

el
(N=104)
2%/ A/HS (2.3.4.4b)
o <1:40 >1:40
FAR o/ (N=102) (N-2) p-value
a3 n % n %
BABPEER 0.166
F(f 32— 738) 94 92.2 1 50.0
£z 71 69.6 1 50.0 0.523
r ¥ 90 88.2 1 50.0 0.235
i SRl T 0.119
* 40 39.2 0 0.0
N95 1 1.0 0 0.0
- Fr R 40 39.2 0 0.0
ook 9 8.8 1 50.0
Bty 25 24.5 1 50.0 0.439
X IPRENED & 20 19.6 0 0.0 1.000
HE 37 36.3 0 0.0 0.537
7 oK Ee 54 52.9 1 50.0 1.000
7K 4% 4 39 0 0.0 1.000
P& 3 2 19 18.6 0 0.0 1.000
rEABEL 45 44.1 0 0.0 0.504
H gk 2 2.0
pEES 1.000
b 101 99.0 2 100.0
DERE S ;E
ok 12 11.8 0 0.0
8F @ 35 34.3 1 50.0
T 8 7.8 0 0.0
PR H 38 37.3 1 50.0

Bt A oA bk s A/HSN2 (2.3.4.4b)
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AL R R Ed AR BE A/HS (2344b) FHEANCE A F 2 5 R4 (N=104)

-y _ A/H5 (2.3.4.4b)
il <1:40 >1:40 ,
#uii;ﬁ/ (N=102) (N=2) pvalue  AdIUStd G0 950, Cy
\ " % n %% p-value
R O 0.028*
- &P 17 167 2 100 Ref
- 371 & 39 382 0 0.0 0.998 _
3t 20 196 0 0.0 0.997 _
g 26 255 0 00 0.998 ;
SRR <0.001*
it 85 833 1 500 Ref
"4 2 20 0 00 1.000 -
54 1 1.0 1 500 0.998 ;
H i 14 137 0 0.0 0.999 -

Bt A= % o4k 5 A/HSN2 (2.3.4.4b)
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it & L -

Ffuz TRz HREA v BN (N=97)

- £ & (N=97) ¥R e (N=97) p-value
7 n % n %
oA 1.000
g 67 69.1 67 69.1
& 30 30.9 30 30.9
E# () 1.000
20-29 #% 20 206 20 206
30-39 30 30.9 30 30.9
40-49 # 21 21.6 21 21.6
50-59 # 19 19.6 19 19.6
60-69 # 7 7.2 7 7.2
70 v b 0 0.0 0 0.0
T ot % 4 40.9+11.8 40.1£12.0
¢ e 39 38
TARR* 0.499
7ok 0 0.0 0 0.0
1B Z 3 3.2 1 1.0
B ()" 10 10.5 7 7.3
B¢ (B 22 23.2 19 19.8
L&z 60 63.2 69 71.9
YR 0.061
% 27 27.8 14 14.4
S 5 5.2 4 4.1
] 65 67.0 79 81.4
B b‘ Ap (HE 0.023*
7 (iF- 48) 20 20.6 8 8.2
s B 2 2.1 1 1.0 1.000
B R 13 13.4 5 5.2 0.081
¥ B s 5 5.2 4 4.1 1.000
T 0 0.0 1 1.0 1.000
L RERLE- 0 0.0 0 0.0 -
H 4 4.1 1 1.0 0.368
* R A/HSN1 £ 5 54 ¢ 0.285
i 11 11.3 6 6.2
7 i 67 69.1 15 78.4
% i 19 19.6 76 15.5
-EPEERR RV 0.039*
i 34 36.2 48 51.6
7 i 60 63.8 45 48.4
B
KIEARBEe] dBHEL & HEE] BRE] L
SRR TRBLERE] F BB Lo MR HAEL L
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WL - %2 A/HS (2344008 A/HS (23.44b)4 i m4 & d i A% (N=97)

A/HS (2.3.4.4¢) A/HS (2.3.4.4b)

kiR ke kiR HRe
frwﬁ §§97) (N=97) p-value frwﬁ (;;iiﬂ (N=97) p-value
>k n % n % > n % n %

0.368 <0.001*

<1:10 93 95.9 9%  99.0 <1:10 15 155 46 47.4
1:10 4 4.1 1 1.0 1:10 49  50.5 30 30.9
1:20 0 0.0 0 0.0 1:20 31 320 21 21.6
1:40 0 0.0 0 0.0 1:40 2 2.1 0 0.0
B3 97 97 R 97 97

%3 AJHS (23 44b)Fk>c A % 12 1:40 5 7 BEFE > p=0.497
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ALz EREBE(C E Y )T E0F (N=6])

ke n %
R
3 26 42.6
- 35 57.4
¥ ()
20-29 p 4 6.6
30-39 12 19.7
40-49 # 21 344
50-59 14 23.0
60-69 10 16.4
70 pkora b 0 0.0
T iotih % X 46.9+11.6
UE S 45
KT AR
AT 0 0.0
TEE P 8 13.1
(4 )* 20 32.8
%7 () 19 31.1
S 14 23.0
WA B
72— 48) 3 4.9
& B 0 0.0
% o B 0 0.0
W PR TR 2 3.3
TR 0 0.0
M A5 o 0 0.0
i 1 1.6
SEPESARBYRMY
] 4 6.6
* g 57 93.4
A Ari 0 0.0

61



AL e L EAe(10 8 111 &8 22)4 v &o0F (N=59)

B n %
15
7 40 67.8
L 19 322
¥ ()
20-29 7 11.9
30-39 9 15.3
40-49 17 28.8
50-59 25.4
60-69 8 13.6
70 & 2 3 5.1
e o 473+12.5
L ;3 46
T RER
A 1 1.8
B E 0 0.0
B(4)® 5 8.8
%7 () 11 19.3
X B E L 40 70.2
BEgm € (B )
7 (Z- 44) 15 25.9
= HR 3 52
F o B 8 13.8
WE 6 10.3
TR 1 1.7
BAL T s 0 0.0
# i 3 5.1
SEREHARRTRML
i 39 67.2
%8 19 32.8
A

EERTH %7

FEIRAVEL
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LT RGBS E R Tl MR A F (N=6])

$1E n %
1 fEsg s
L gt 6 9.8
BeF 31 (¥4 R 40 65.6
1B A R 5 8.2
BREF 5 8.2
PR BT H TR AR 5 8.2
EH/ AL S B E R AR 0 0.0
A 0 0.0
1 ie# ?‘
- E 3 4.9
- 337 22 36.1
~ItE 28 459
L E 0k 8 13.1
A3 TR
X35 55 90.2
#3330 X 3 4.9
54 30— = 2 33
WHEE? - =X 0 0.0
F7 X 1 1.6
£ 4 HBGEE)
e 58 95.1
"8 0 0.0
48 0 0.0
H 0 0.0
i 3 4.9
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AL R B0 & 111 &8 28)4 0 B A% (N=59)

%IE n %
1 feRgy
A4 FFL R 19 322
i R L 1 1.7
t AR 18 30.5
BRF 5 8.5
%9@&&1 S i A 9 15.3
@#WVxﬂﬁ“EﬁAﬁ 0 0.0
gw 7 11.9
1iFEF
- &P 6 10.2
- 371 & 21 35.6
3L E 9 15.3
- &t 23 39.0
it i%vﬁ?-,
RN 30 52.6
ﬁﬁiﬂ—x 5 8.8
#130-=x 2 3.5
LS 12 21.1
A= =X 8 14.0
£ AGEE)
it 10 16.9
g 35 59.3
48 4 6.8
Hi b 4 6.8
i 6 10.2
=
e FHEep S FBEE2 L
a ag;;&;xny&1,«\%%ﬁ3,«\5@:4\3&ﬁ2,«\ﬂ1§g1,«;
b ?2374,%11“'\2@53117
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AL - EBp g (2 & 22)PPEfR R L Y E A F (N=61)

%IE n %
BABEXS

F(¢ 7 E- 70 45iF) 61 100.0
PN ER 9 14.8
iz 35 57.4
v 60 98.4
HH 9 14.8

N95 4 6.6

- Fr o ¥ 46 75.4

o ¥ 1 1.6

Bty 26 42.6
FrRAENED & 1 1.3
B®E 8 13.1

oK e 45 73.8
7ok B4 38 62.3

FE B 2 6 9.8

H i 0 0.0

pEE

7 59 96.7
% s A 10 16.4

i E 3 4.9
Ao 46 75.4
AEE 2 3.3
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g Lo~ BB (110 & 111 & € £2)PPE it 2 £ £ ¥ 13 A F  (N=59)

%IE n %
BAFEXS
F (3 E- ) 56 94.9
rENpER 14 23.7
BABELE (FE)* 42 71.2
Zz 28 62.2
v ¥ 39 86.7
A 15 33.3
N95 0 0.0
S R 22 48.9
o ¥ 2 4.4
iy 4 8.9
T ARENED & 2 4.4
B®E 5 11.1
7 & 20 44 4
74Nk 0 0.0
P 8 % 4 8.9
His ? 2 3.4
pERS
7 59 100.0
ik 13 22.0
g 19 32.2
P 8 13.6
Frig 10 16.9
A 9 15.3
Har
EF LA pEE R ESE W PPEEA -
ad @ L3 2z
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Md L4 EW g ELE s §iR md AHS (2.34.40) 5 FRARE A F (N=61)

Rl 110 # 11 & 112 &

2% n % N % n %

<1:10 54 88.5 59 96.7 46 754
1:10 7 11.5 2 3.3 15 24.6
1:20 0 0.0 0 0.0 0 0.0
1:40 0 0.0 0 0.0 0 0.0
R 61 61 61

Bixr A H izfﬁai % A/H5NB (2.3.4.4¢)

EES

it - L EWEH 2 SR mE A/HS (23.4.4b)s Fiksciy 4 (N=61)

Fal 110 & 11 & 112 &

3% 1§ n % n % N %
<1:10 60 98.4 60 98.4 27 443
1:10 1 1.6 1 1.6 23 37.7
1:20 0 0.0 0 0.0 11 18.0
1:40 0 0.0 0 0.0 0 0.0
B3 61 61 61

Bir: A= % 2 k4 5 A/HSN2 (2.3.4.4b)
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Mtdo- L - EP B 4R md A/HS (2344005 FEAaai AF (N=59)

il 110 # 111 # 112 #

> n % n %

<1:10 53 89.8 46 78.0
1:10 5 8.5 12 20.3
1:20 0 0.0 1 1.7

1:40 1 1.7 0 0.0

L 59 59

Bir: A= * 24 5 A/HSNS (2.3.4.40)

koo Lo W iEEE s 4R md A/HS (23.4.4b) 5 FEi A F (N=59)

FuAl 110 & 111 & 112 #

3z if n % n %
<1:10 58 98.3 21 35.6
1:10 1 1.7 13 22.0
1:20 0 0.0 25 424
1:40 0 0.0 0 0.0
23 59 59

FiL: A% 2 k4 5 A/HSN2 (2.3.4.4b)

Bl- L2 ELmp a2 20|58/ t8 rirt

35 4

30 -

25 A
ES
17
3
~ - .
‘H-_
# . ‘

1A 2R 3R 1A 5A 64 7AH 8A 9A4

mLAPI 8 5 3 4 3 0 1 4 1
EPAI 21 11 9 6 0 0 3 2 2
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