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Investigation on an outbreak of acute hemorrhagic conjunctivitis at a boarding middle school in Guangdong Province/LUO
Lixian™, ZENG Biao, YI Yao, WENG Jiaxi, WAN Liwei, YE Zheng, TAN Chunrong, KANG Min, ZHANG Yingtao.” Guangdong
Provincial Field Epidemiology Training Program, Guangzhou (510000), Guangdong Province, China

[Abstract] Objective To investigate the characteristics and risk factors of an outbreak of acute hemorrhagic conjunctivitis
(AHC) in a boarding middle school in Guangdong Province, in order to provide a scientific evidence for effective prevention and
control of campus AHC outbreaks. Methods From September 1st to 28th 2023, case identification was conducted among 559
students and 60 faculty members using standardized definition. Descriptive analysis was conducted on the three distrubution patterns
of the outbreak. Questionnaires were designed, and a case—control study was adopted to analyze the possible risk factors of the dis-
ease transmission. The propensity score matching (PSM) method was used to control the difference of baseline data. Results A to-
tal of 269 cases of AHC were identified, with an attack rate of 43.46%. The pathogen was confirmed as Coxsackie virus A24 variant
(CA24v). Among these, 264 cases were students (attack rate of 47.23%) and 5 were staff (attack rate of 8.33%) . A total of 153
pairs of PSM were successfully matched. After PSM matching, there were no statistically significant differences in gender, grade and
class between the case group and the control group (X*=0.12, 5.41, 11.24, P>0.05). The results of multivariate Logistic regres-
sion analysis showed that middle school students whose towels contacted with others (OR=1.81), and direct contact with other AHC
cases recently (OR=4.89) were more likely to have AHC; while wearing glasses (OR=0.43) and frequent use of hand sanitizer
(OR=0.37) were less likely to have AHC (P<0.05). Conclusion The outbreak of AHC is caused by CA24v, demonstrating rapid
spread and extensive impact within the school setting.

[Keywords] Conjunctivitis, acute hemorrhagic; Disease outbreaks; Epidemiologic studies; Incidence; Students

2Pk PS5 R % (acute hemorrhagic conjunctivi- SEAR BN TV AGHRE IR A KIIEORAT AR 5 re A 8k
tis, AHC) J& TR E N K G dys' . wmE ARt 2 A B R AT E RO A B
JuPkAom SR RS TR AR T A R AR AT RRAE 0 AR A B RN B N B T

(ESWA] | AR TS LRI E (2022B1111020006) ; HE 595 TR 5 1 SO AR AT 55370 B (BZ2024-Q049)
[1EEEN] Pubt(1990- ), %, ] ARk N, KEFEARL, RN, 32\ FA% G B 2 1 LA
[BEEE] KN, E-mail : zhangyt9@ mail2.sysu.edu.cn



PP 2EAE 104 2025 4F 6 H 2B 46 55 6 1 Chin J Sch Health, June 2025, Vol.46,No.6 - 879 -

157, HARIE A AHC 5 K A5 3% IR K 22 0 5599 1) 2% 1)
T | 3 ok 102 2 o A% 4 T S50 2 (0 AH S R0 ) 3=
TR AEAEH 2 S BT A VT A T AT R
2023 4F 9 J1 11 H,J7 AR A 5% 1w il b 2 i — i
AHC 2 RPN AN 9 1 2y B 2 2 8 38 1 1) BLAE
FFEATIN 2=, IEIF R v] BE AL FE G 0 I & i, Ry
AR P R e AHC BERS SR AR

1 XWHREAFZE

1.1 smfl e s BERUR B 2023 4F 9 H 1—28
H RN D (B2 AR ORS8N D5 ) HRAG
LSRR RZE MR 2O I B 2 4%
HpER Z —3 o #0205 61 S 337 94 A SE AL 5] vh
R B HR PR3- A ) 228 S92 36 2 G DM A 5% 3 99 2 ( Coxsackie
virus) A ZH 24 FIZASFp (CA24v) 5 S BHME S LI & =
FEAUIS W72 b 5 10 2 5 B R 48 ) 4l
NBRSTRIE o I RAZ W 191 R AT SRAR AR, {5
2T MRS WO 7E (b B Ty 2 05 B &R 48
it Al R IZ Wi 114

1.2 Rl E R RE A R aE e A |
T 2, DA R A ) 2 b BT ML 27 Al 5% R AR L
F2ERE 2 A AR R I I 2R Ge 55 FE i Th 2 AR A 2L
AT HE DT R R

1.3 APk SRR TERATI 5 5 2 o3 A P 1
() = IE] 43 A, SR FE 491X RERIF G 43 BT A B PR R . A
[F) 55y 9 A 2 AR 3F B 37 0 20 B 55 245 ROE T e (R i
JE AT, RIS N AL (1) PEGL 4RI
AR T OLEIEAAT B 5 (2) KAt 00 i 12 fh 12 |
Hw TAEAT O 1555 I8 48 HBI O 2023 4F 9 A 20
H 38 ik A il 405 () 45 A1 L 37 46 S 3H S T e i 4 i
TR B AT W A TR A B G R TR) 4 B O T
DN e il I o LR EPSN PR S C R X ol S
SPACTR ALY BEA A B TR FEAZ X 1] 2 5 JEL 1) v A
P, WBIZE 2023 4E 9 H 1 H I LR T A i B
AHC SEARA AR X R [R] 1R HY AR OCHAE IR H. 5
T IZHAE S PR MBI VS FC Y 2 4 . 3R B
IR 25 AR A 17 3, 4% RSt i i M4 iR R 12
Wrbm i (WS 217—2008) ) ' JT J&é iz 18 5 #4570 %Y (en-
terovirus type 70, EV70) Fl CA24v %R F il

1.4 &4 4 kB %Fﬁ1ﬁrﬂﬁ%ﬁm@a*ﬁzﬂ(pr0pen-
sity score matching, PSM ) & {i B4 il 22 15 1Y PN A= 1 A1
BHITR AR Al ) %t BT 7T v 51 40
Xof BR2H 22 (8] () B 2R B R} 22 57, AR FSE R PSML DL g
2, TR A A ) 4523, R B AT A ) SORE LA Y
FEAHZ I 1 = 1 DU, [ (R) 2 460 1y, HEBRAT kI

I ARG, A 430 (ARSI ASE
T, A SR 93.48% , HAp il 4H 187 1y, Xt
e 243 iy,

1.5 %t Fo#  RA Excel #E47 5045 B, SPSS
22.0 BAFHEAT G2 o A, THECRERER FTBUE A
(%) Fow, A E) LECR X K5, PSM UG 7£
SPSS 22.0 k{1 PSM ¥ R R P S2 B, LU S A AHC i
B A AR &, LAAE % BEGORTPE ) o A AR 3l 5 Lo-
gistic [H1 U= Ak 10 1) 7553 5 VT FL 25 22 (REHE) &
90.01, B AHC I3 5 1 S5 AR R 1) 45538 64 %
TR AMARDEELE , %t PSM DEC 5 A9 BOE 201 T B0 [ 2% fn 2
HIZ Logistic MIH53#7, KK «=0.05,

2 #R

2.1 FRAKREIL RPN I E X 18
WS 3 NMEGL 12 AN BE FERCAEAE 559 4 Hoh 4
a4 542 44 GETEA 17 44, 808 T 60 44, T LR
SEMEHFE LRG3 B 1 ~3 a5 E A
JUER) LA 1 R, AT L (1 BB, 2~5
MR .

22 mEERER IR REE] 269 F], ¥ EE N
43.46% ; HorP B 241 41, B2 9% 19 9 ), I R 12
W il 19 i,

23 FREmN IR ER IR FAEA 17
By, Forb 9 £k CA24v PHYE, PHERS 358 52.94%
2.4 FRATRFAE

2.4.1 BERIWBIRFEES LA 5 RBEEIBHE,
BLNEG(2) BR2EA: g, PR AR S A 31 H
e 7652 it A7 24 AHC SEIRN 259 H 1 HITF
2ARAE,9 A 2 H R A HR S S B 3 i R T A PR R
10,9 1 5 Hig B3RP ,9 A 11 HaifE B ARE
BEstis,i2Wrh AHC,9 A 14 H #5EE B BE i M A
TIHMETEA Y 250 Bl EIH A 30 BIRRA RER A
BARSE L A OB R B AHC SEAR, &7 12.40%
(31/250) .

2.4.2 WS EHIEWEES 9 H 2 H R, K
BRI TE S 9 A 26 H i) L 2 24 h e 4R
9, B ) HA AR S E | g E 9 H 9 B (JA7S),
RN 9 A 15 B (AT, B R 2~3 d KWK
| B P — A B SR A S A

243 WG PR 3 AR 12 PR, 45
PEp b fE B Al 21.74% ~ 60.47% , Forp 11 DNHELK
AR 40.00% , BUAERBEE (FEH) A
RN 38.46% ~52.33% , fi A MR A AR 2 A A A B
RN 40.30% ~54.14% , WLFE 1,



- 880 - FP ] 2EAE T2 2025 4F 6 H 2 46 4555 6 9] Chin J Sch Health, June 2025, Vol.46,No.6

F 1 AR RRHEARE AHC H B3 L
Table 1 Comparison of AHC incidence rates of populations with

different characteristics in a middle school

FHE b N BEANS X P
NBERIN F 559 264(47.23) 3336 <0.01
HIPT 60 5(8.33)

R 0 347 163(46.97) 3.98 0.03
i m 106(38.97)

PR & 542 261(48.15) 6.16 <0.01
% 17 3(17.65)

IR 12~<13 128 69(53.91) 489 0.18
13~<14 168 83(49.40)
14~<15 167 71(42.51)

15 9 41(42.71)

HEBE(ER)  —#(D) 192 99(51.56) 9.25 <0.01
ZHE(ON) 172 90(52.33)
=) 195 75(38.46)
bl £(1) ¥ 49 27(55.10) 247 0.02
+(2)8t 4 22(46.81)
+£(3) % 48 23(47.92)

L(4)3% 48 27(56.25)

A B 4 26(60.47)

A(2) 3 44 21(47.73)

A(3)FE ) 17(40.48)

JN(4)BE 4 26(60.47)

JuCBE 49 22(44.90)

Ju(2) 8t 46 10(21.74)

Ju(3) Bt 50 21(42.00)

JL(4)BE 50 22(44.00)

TR 1 133 72(54.14) 6.61 0.09
=k 142 65(45.77)

Pk 133 70(52.63)

Ttk 134 54(40.30)

O NBEENRER %,

244 ABE FAERBRSTHIRT, BHEST
b R s AR R A ZER A S EE (P
H19<0.05) . FAIRBIAERN T 12~15 & & 4EIR A
FEHCR N 42.51% ~53.91% , 2 H LG E X (P>
0.05), W1,

2.5 AHC RAEHFoEwRFHE

2.5.1 FiIAF4 IS DT i 5 2 A R L AR
PEFNME S B b3 22 A Gt 22 B L (P (E <
0.05) , VU JE XA A 153 N, FELk TORAA Al

ZSRWITGIT ¥R (P {A¥>0.05) /R A L
PE, W 2,

2.5.2 R AHC 52 R 2 B R Logistic M9 43
M DURTS B AHC A SSRER A AR & (5 =0, & =
1) B Fa R E IR " 45 9 4> B TAE 2B RAE
h AR R AT AP 2 Logistic [A1H4MHT , 25 5 R « -
SRR < B T 5 A A A7 B < 3 B4 Akl AHC
S 1] < S it L At B[] 2 Be s < il VR TR0 < St
B RIRS T o0 2 haf A AHC B9S2 R &R (P (a1
<0.05), W3,

2.5.3 g AHC 2 R &= 1 2 R Logistic 8114
i KRR RS A ST FE LN HERNAZL
K% Logistic [MIIARIRL, 25 R x| i 5 A A 42
fi (OR=1.81) AT {4 fihid AHC 591 (OR=4.89) iy
g AHC &N HEK, - I B IR BE (OR = 0.43) |
L VET- W (OR=0.37) 12428 AHC &9 XU
AR (P {H1<0.05) , WF 3,

2.6 AT AFEERIZHHE WIHHELHIX
WEH2FRE 2 ~ 3 RETC U180t , 3840 Uk -1t AR L Uk
W, 2 e O R A S e B AR
BRI AL KA B ik, 38 S5 Y WU R AL R T
MGG ) 2 A T % 7 S, A E U 161 5% Tl 5 e (1] <
KIJE 7 d JCEE B 2 IE B RR e S5 (), 2023 49
H 7 B Y s 1 B oA AR B D
T i < B KA SR RN R A AT
TN T, ST R AHC L kK50
PRERIUE, LR 7 d FRERTE R A TR ; PR JAE ]
ST B fi s B 78 R T, T A R T A
AT T A AR e ST A TR 5 A T 1 e 4 0
i,

F 2 PSM VCFECHT S G 4 X IRAL A 2R AiF L g
Table 2 Comparison of demographic characteristics between case group and control group before and after PSM
e PSM VE AL Hi PSM VL 5
EeIH b GIEE popilHi:] b GIEE X B2
Sh X2 A P X2 A P
i (n=187) (n=243) E fi (n=153) (n=153) E fi
P 5 118(63.10) 113(46.50) 11.71 <0.01 89(58.17) 92(60.13) 0.12 0.41
§’e 69(36.90) 130(53.50) 64(41.83) 61(39.87)
LR + 78(41.71) 78(32.10) 17.79 <0.01 50(32.68) 58(37.91) 5.41 0.07
N 66(35.29) 62(25.51) 60(39.22) 41(26.80)
L 43(23.00) 103(42.39) 43(28.10) 54(35.29)
Prgk L(1) B 24(12.83) 18(7.41) 30.66 <0.01 14(9.15) 14(9.15) 11.24 0.42
L(2)8F 14(7.49) 23(9.47) 14(9.15) 14(9.15)
£(3)¥F 22(11.76) 19(7.82) 11(7.19) 19(12.42)
£ (4) 3 18(9.63) 18(7.41) 11(7.19) 11(7.19)
(1) BE 19(10.16) 15(6.17) 19(12.42) 11(7.19)
J\(2) BE 14(7.49) 21(8.64) 14(9.15) 14(9.15)
J\(3) BF 14(7.49) 14(5.76) 10(6.54) 7(4.58)
J\(4)BF 19(10.16) 12(4.94) 17(11.11) 9(5.88)
JL(1) BE 9(4.81) 26(10.70) 9(5.88) 12(7.84)
Ju(2) Bt 5(2.67) 30(12.35) 5(3.27) 13(8.50)
JL(3) Bt 14(7.49) 26(10.70) 14(9.15) 14(9.15)
JL(4) BE 15(8.02) 21(8.64) 15(9.80) 15(9.80)

O B %



PP 2EAE 104 2025 4F 6 H 2B 46 55 6 1 Chin J Sch Health, June 2025, Vol.46,No.6 - 881 -

Fz3 P AHC BEENGR I E Logistic 7114
53 #T (n=306)
Table 3 Logistic regression analysis on risk factors for AHC

outbreak in a middle school (n=306)
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