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An investigation report on influenza outbreak in schools about ECHO33 virus--
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LIU Fan-bing!, TANG Sheng-hui*, LIU Fu-giang?

(1 Shimen county center for disease control and prevention, Shimen, 415300, Hunan; 2

China center for disease control and prevention; 3 Hunan Provincial center for disease control
and prevention; 4 Xing Pu township health hospital Shimenn County, Hunan province)
Abstract: Objective To investigate the epidemiologic features and etiology on an influenza-like
outbreak of students in Shimenn County, Hunan province. Methods The field epidemiological
survey was used to analyze the cases and suspicious transmitting media of the outbreak. 12
collection of nasopharyngeal swab from patients were performed on for enterovirus nucleic acid
detection and virus isolation. VP1 sequence was used for determination of alignment and on
identification the type of isolation human enterovirus. Results The outbreak lasted 20 days from
May 29th to June 18th in 2013. A total of 108 cases were diagnosed, and the attack rate was
11.26%. The peak was between June 6th and June 9th with 92 new cases diagnosed. The first case
appeared at a middle school. The cases in middle school accounting for 69.44%, with the gender
ratio 1.12:1. The attack rate of students in high grades (12- or over 14 years old) was a bit lower
than that of students in lower grades (<5. 6-. 8-. 10-years old), and result was statistically
significant(P<0.05). Incubation period was 3.5 days. The main symptoms were fever (76.85%),
sore throat and tonsil enlargement (54.63%), headache (42.59%). Most of cases were benign; 12
nasopharyngeal swabs were performed on etiologic testing, 10 samples were positive_




of human enterovirus, and they were confirmed echovirus type 33 infection by isolation human
enterovirus. Conclusion The influenza—like outbreak of students in Shimen county was caused by
ECHO33 infection. We should strengthen pathogen monitoring and prevention and control
outbreak of influenza-like cases in the schools.

Key words: Echovirus type 33(ECHO33); Enterovirus(EV); Influenza-like case; Outbreak

NIGTER T (enterovirus, EV) J&/N RNA 5 # R (B # g . — P i
R EV 51 R 2PN, — R il B 2 A a8 EV 51 . AR AN F Fi
KA BV IR ] A Y. ZHEV AL LA 2 046, £
FEWERG. WRARS. O RBR/E. L. BRIR. B RIS, 5l
B B % SARER LUK FREIW . SEVERRS . BRI SN o
BH WA F R W ix (B AN RO G s . IR, IR
ZEFMEE. MEE, HE. BARGRE AIE R R ERAT MR E R 5
TR SRR NS M1 S04 M AR ) L #2(ECHO, 1R A ) & — 41 2 1)
EV. H 201345 H 29 HIF4, WIEE AT 2 B0 MY A28 5 A B LUK
By AR N T BRI 491 1) B R e, L3 108 4R BB, TRAE TRl
K NT RRIIREEREE IRATRAE SORAT IR R, R Re AR G, 15 3k
1. faR R R DUSOR RS HF R T B R A, 45 FIE X 2 — i IR AT A 33 Y
(ECHO33) AJpiEiss 31 i) B R s, DUk A RE R T .
1 NREHE
1.1 FEEXR 2013 4F5 H29 H-6 H 18 HFE AT TR 2 B4R iR
1
1.2 WBIEL WK WosE: 5 A 29 HUSRA RS £ #IUpTa s #Eq4,
K (MGE=38°C) PRIk WA SRRk o Sk Bk —& . #his .
TGRS Wl et -, SH$ T ECHO33 B 38 I ZEA% IR BH 1 -
1.3 ik
131 WATRFERE KASZ-WRITHRENREER, HEARSTR 5
U, AN T A — AT DA AT 2 AT o [ B X 27 A R P A
KNEZWMRSM. HE B &8 AT WHK. ZRFAE. 5%
V57K HEICA B % 2 A% G AR DL AT T A &
132 WHEFERW 6 A7 H, M 11 EUEEIERSE 12 BWEFiRA, H TR

2



AR . A FRACK A Purelink™  Viral RNA/DNA Mini Kit  (Invitrogen,
Carlsbad, CA, USA)BHATIXERFEHL, FAEIZMUIHFUAT. Prateds i
A A B B9 5 Bk iR G R AR R B . SR P E R S
EV BT Chith, YL75) o {EHABSULRRE4E i
(rthabdomyosarcoma, RD) XfFrAH 1] EV #1775 H . B0 S CERESR
A BAHAN CHRERETH CEMURO ) o R -2 G HsE R M
(reverse transcript-polymerase chain reaction, RT-PCR) XJ4; B 2|[H EV #E4THE
5> VP1 gt X BRI 43, 515 3kIE T AR IR Sk RCR 514
XSGR = R 4T Fe AN E o ] il 7 371 3£ 47 BLAST(Basic Local Alignment
Search Tool; http://blast.ncbi.nlm.nih.gov)fEZELL XS, LAfisE EV B4 5.
1.3.3 BRIt KR VERAT I I VER IR PTG R AE . T TR
Excel2003 A EAT SR AR, FE T 4EA N R R . MRS, BoRigit
JrMTH] SPSS13.5 BAFREAT o2 K, Fadi/KHE 0=0.05 ORI .

2 R
2.0 FEIEMESL NGB SO A A TR S 4 BT, GFE | BT AR
1 /N fn 2 gLk, %4 959 N(BFEH 5 296 N /559 N 4L
104 N)o ERIGOIAFS 1 444, 5 H29 HRR, IR SR 2 TAER
2R3 H, TRAMERZEEANRER, 2WR “PwHErEmi” . 6 H 6 HIFE,
2B R R £ o BRI K BARI N L, 6 H 18 HKRA
wa B, Bt 108 2 Akw, Fedhaiz el 3 41, Im R 105 4,
AN 11.26% . ARUPEEERWBENKR, TR
22 BGBEATRFRAERN UM TEE L, BOrbidk, KA,
BEIER, FREE B AR G EE. SRS X, BEEE
Kty WL . WURIBAIE R e, &5 ARG, ML RREH
BUEREIE B o AR AR aid K. RS A B, YER A Bk
o SR T A K R FA BT, V5K SEATE MG FEHE A ST 4
BEHER, dep. NESATE RS AR, et a DR,
BEBENAAR. ZENERE. FBSKBEREEER, EaEREl. K

3


http://blast.ncbi.nlm.nih.gov

BIRSEA, 5 H MRIFESER®E LTS 30°C, FRgiRd, 6 A 5 Hig BIF

IRESREW, ARBEE 20C. 6 H 7 HRAHN, —HYEHF30CAEA.

2.3 WATIREIRE

231 RO 108 B FE AT T ATIEE 2 HIU AR, Hdsz 75 4]
(15 69.44%) , /27 6 (5 25.00%) , )L 6 ] (A 5.56%) o Hi2E,

AN LB A R R R AP N 25.34% . 4.83%. 5.77%. AR ERE T
INEERNG LR 2R QR E R 75.46, 18.20, P<0.01) o EILE 1.

R 12013 A1 TEIE 2 B P B uB ARG I 61 0 A1 16 L

il Gik LS 41U it
432 R I 0 i R I3 5l i FB R il R
- 5 (%) ¥ (%) # (%) ¥ (%)

|72

W 5 5 73 24.66 26 4.65 6 5.77 105 10.95
ffiiz 2 0.68 1 0.18 0 0 3 0.31
I ]

fann 75 25.34 27 4.83 6 5.77 108 11.26

232  BIESGA EERGIREREY S H29H, 6 A3 HAE 6 A5 HA A
K 1. 22 341, (He H 6 HZE 9 HymEISRIEGM, HIEE, 750K m 12,
14, 35. 314, FLRIHE 9241, 5 85.19%. L KEUAEBIEHIEME, 10 H)FEE
HME R, 6 H10H. 11 H. 12 H. 16 H. 18 HAHIAEW 3. 1. 2. 2. 14,
6 H 18 Hifa—#lwfl, =it 108 A& (WK 1D .



40
- ey ]

P 11 4

30

o e
SRHE e
20

; —

BRI —

10

0 = IS e

\W/%\ﬁ“‘f? GRS WV Q™ e PR %\\%\\%\\”’@\\ & AR AR R D PP T & HIH

1 2013£|EEI]E%?%&ECHO%@WE’%%%%&%rﬁza* R il

<0 c; %\v Q\\m

233 ANBESME A RGISNER AR R AFE L, R IR N S AR
JLE . KRR ST B, B SLEL BRIty 1.12:1. HAERERN 11.49%,
AERERN11.01%, FrAERERERTLRIIFE N (2=0.05, P>0.05) .
MAERE S AR T, ARFRAL (<50 6-2 8-+ 10-) HEEFRE(K (5.10%-7.65%)
DL 12-% e % e (25.29%) , HiRoN>14 B4 (EEZE 13.79%) « =
FERA (12-FF1>14 ¥) FER (23.53%, 64/272) SRFERA (<5, 6-. 8-
v 10-Z 4D HEEE(6.40%, 44/687)EFA FIHEE L (32=57.12, P<0.01)
(&2 .

T2 2013 A TTEIE 2 BRI A I ] 4 8 4 AT 5 0

—_ N3 RIS FEER (%)
N - - & - S5 3 &
<5 51 47 98 3 2 5 5.88 4.25 5.10
6- 99 &9 188 8 6 14 8.08 6.74 7.45
8- &3 &8 171 3 8 11 3.61 9.09 6.43
10- 90 93 183 3 11 14 3.33 11.83 7.65
12- &9 38 127 26 8 44 2921 21.18 25.29
>14 74 71 145 12 8 20 16.22 11.26 13.79
A1t 496 463 959 57 51 108 11.49 11.01 11.26

234 WERFIR EFEEIERFEEHNRM (76.85%, 83/108) WA L b4
K (54.63%, 59/108)  kiifisk# (42.59%, 46/108) , %W (16.67%,
18/108), JLFHIA FAEMIAR I ARMIER . X 63 41 ML Mo KB, ik
(L) PR E 76.19% (48/63) , HPERIZHME (ND Fh# 53.97% (34/63) ,
F4iil (WBC) FhEi# 36.5% (23/63) o HEWE R ERE, N1 B0

5



PR o

235 BRI BRI E AREY S A 29 H, &ERWEBIN6 18 H,
AR % B IS S 4] 1) SRSB4 AN SRR G I ] (1412 AR R T B
21, 2w R 2RI 3.5 Ko

2.3.6 FRIRZFERM xR A TR BRG] 120 AR A B TEVAZ IR
W, FrAPRATURAMBRZE RIS NBME: oflmfl (9/11, 82%) HI10f3hRA
(10/12, 83%) EVAXERFATE, Hrh8fmbrads CRE7TMEHD i pithi & 2
EV. BT BSEVIIF VP IX gaf B BEATH 1Y, DL =1 5 5110
SEFILENS, S5 ER: 2B IIEV 520084 M 1 15 40 B (1 — Pk

ECHO33 (GU355692) H A7 m A [FETE, 4R 5IEA R B K N
ECHO33. 73 B H8RECHO33 A% 112 7 41 [ V5 1 499.6%-100 %.

3% #

BARE SN A GIER SRR, CARIE 30 2AWAL. ZmE R A
FATIEGE, 90% LA _E A Btk ik e e X BRI b PP IR RE IR BT R RE IR
BRI LE S, BRI 4 RS, BRI 28 EOERER &
o MRS TRVA. PSS, fRiRiRA R ERIE IR, WaliE i rroE.

ECHO33 B B AH XS K Ul R BN WA 1959 4F, ECHO33 AU #AF A —4
HO BV 98 5 10 M5 B0 r B RIS e, BT N s BB, I 1966 4R 2
1990 4, JUAMRREFEFZWngE R, EE . %E 2, R, BrikiE,
ECHO33 AU ag nl AGI RS R B2, MEIE . Jomi e o8 o i A S 22 1t
R (AFP) o 1994 4F H A —F AR K A2 1 — 2 ECHO33 /& Jx 3 B 2 K %
18, e 9 A0 UG, £ BRI NN A SR ECH: I R I IR, 7 44 B
L KAE AR A A G AR A A I Y BCHO33,  ELAF BT B A6 W B A B
W RIS BHA AR B B = RA B I BT 4 ) LUK e BCHO33 7Y
EV AJ RS FEU™ EADIRM . 2000 447, — kg ECHO33EV ZE B ER i = R K,
W2 75 Bl CRPIFAN 2.6/10 J1) , StHA 56 LRI Es, 47 4

(84%) 3 N KB4 B A o s % 5o 78 190 o 737 7 22—k 44 X ECHO33 JiEE 2 R
et — 2 3B HERIWHAE I, HERUICERE: IR, I3
18 LA E Hobr A s P B T8 B . MRS — ke R I ) S

ECHO33 B! EV BJLAHOCHLS) . 2008 4F, ECHO33 JlHE/E/EIF. MadefE. MniEssdE
6



PN 52 % IR 4RIE (7). 20072010 45 B 181308 5 B bk LRI . R4 ARG IR,
[ = B 7 AFP LA e )L ZE A I 2 ECHO33 R EE 10, (HE % 2013 4 6 H,
AP 17 L IR I A ECHO33 [ s 7 S B0 3 R P15

AR AEAE SR IR R 9] B R e, BRI TR A
BRARIORC . Sk, AL, JUFRA A RA B RAAEIR . AR
WAz, AL LB BRI A 7 o LR RS I A I A T 36.5%,
FLAN T i 7 53.97%, WREAMARRAR &7 76.19%. WRIAA 3.5 Ko ZRG IR TE
B RAT 2 R AR AR A SR, R E ik ECHO33 A 38 i 555 201
BRI .

RUPEIEETE | i 2k, ARG AR I/ N 41 LIRDEHTE 4R 5 .
BEUTZARE, H69.44%. BN KRR T 248 KFEILE B, T
IR - ARIEIRAT IR AT 8T, BURMUEE T RER AT (D #0254
MNDAIBURE; () hoefE AR ZE, EEEXEAIAE; (3) K
ARAR, HLEFAESEAER, WHTMK, G 4 EERRE, U2
| 2 A7 AE B4 B R He e

ANERNHIETRTF R RIE T N s ge vl LSl iR 2 Fogeii, I
SHLEAERfEER, CHOV YRR AL PA Bz —. @ AN REA7AE
ECHO B4, 15 % LR JLE A ECHO a0 & fa AR, XK
ECHO Ji#F 51 K I Yl iiAT RO 5 SR T h N A e B . SR
NI TE IR BRI 0w R BT, — Mo TUAE I 22 2 R K B JR A 02, ik —
s s Rz E DAEES), (R AT R 1 1A SI5 LR 38 i 73 Ik
e PAL RRRAT o

BT ECHO A% 1] 51 S s M A A WP B, 7 5 0 0 B 1k i P
REPRME RGUER, AREEARIE IR R LIRS N, IR B 1 5
oY SEEENCE R, AN IR TE S AR o B e R R, RN R
XU LI 543 B 1R B adEAT FR AT R 01314,

H T G e O B0 R 7 2R 2 RE, LS I 02 TR ]
FENG AL BN B RS R MPROE M G (IR HUURER B3 1 BT
T AL S 5 SR A R S . M — e I N TE R R )



AR B E MR A . FEEARA LU T, SREEM AR A I AE LR
Ko PR EAWE K AL GIRPI R, g AN 25 @, fEH
PG NS AT RER A B E MR FEME . ST hrAs,  RIVAE 2k R fldt o ok
A, B ERG HABARA LR, LAt & N, AT WA S 2212 W

L BTN

[1]

[2]
[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

i, g N B 7 S LR FRGR ] BEY 5iEE, 2013,
8 (1) : 9-15.
D HT A AR R BT B[] 56 — FE R4, 1984, 3 (4) :258-260.
Rosen L, Kern J. Toluca-3, a newly recognized enterovirus [J]. Proc Soc Exp
Biol Med 1965,118:389 - 391.
Sato K, Yamashita T, Sakae K, et al. A new-born baby outbreak of echovirus
type 33 infection [J]. J Infect, 1998, 37(2): 123-126.
Huang QS, Carr JM, Nix WA, et al. An echovirus type 33 winter outbreak in
New Zealand [J]. Clin Infect Dis. 2003, 37(5): 650-657.
Grimwood K, Huang QS, Sadleir LG, et al. Acute flaccid paralysis from

echovirus type 33 infection [J]. J Clin Microbiol, 2003 , 41(5): 2230-2232.
Sadeuh-Mba SA, Bessaud M, Massenet D, et al. High frequency and diversity of

species C enteroviruses in Cam-eroon and neighboring countries [J]. J Clin

Microbiol, 2013, 51(3):759 - 770.

Rao DC, Ananda Babu M, Raghavendra A, et al. Non-polio enteroviruses and
their association with acute diarrhea in children in India [J]. Infect Genet Evol,

2013, 17: 153 -161.
Bingjun T, Yoshida H, Yan W, et al. Molecular typing and epidemiology of

non-polio enteroviruses isolated from Yunnan Province, the People’ s
Republic of China [J]. J Med Virol ,2008, 80(4):670 - 6766.
TUgR, e, Y, S b E SR A R b X ) L R
R IGOLAE [J]. PHERATR &, 2010, 31(2):185 - 188.
KA, MT, ki, SRR IEEBRR ARE EVT1 BLA ECHO ik
BEARARE]. TEERRFEER, 2012, 34 (5) ¢ 453-454.


http://www.ncbi.nlm.nih.gov/pubmed?term=Grimwood%20K%5BAuthor%5D&cauthor=true&cauthor_uid=12734287
http://www.ncbi.nlm.nih.gov/pubmed?term=Grimwood%20K%5BAuthor%5D&cauthor=true&cauthor_uid=12734287
http://www.ncbi.nlm.nih.gov/pubmed?term=Grimwood%20K%5BAuthor%5D&cauthor=true&cauthor_uid=12734287
http://www.ncbi.nlm.nih.gov/pubmed?term=Huang%20QS%5BAuthor%5D&cauthor=true&cauthor_uid=12734287
http://www.ncbi.nlm.nih.gov/pubmed?term=Huang%20QS%5BAuthor%5D&cauthor=true&cauthor_uid=12734287
http://www.ncbi.nlm.nih.gov/pubmed?term=Huang%20QS%5BAuthor%5D&cauthor=true&cauthor_uid=12734287
http://www.ncbi.nlm.nih.gov/pubmed?term=Sadleir%20LG%5BAuthor%5D&cauthor=true&cauthor_uid=12734287
http://www.ncbi.nlm.nih.gov/pubmed?term=Sadleir%20LG%5BAuthor%5D&cauthor=true&cauthor_uid=12734287
http://www.ncbi.nlm.nih.gov/pubmed?term=Sadleir%20LG%5BAuthor%5D&cauthor=true&cauthor_uid=12734287
http://med.wanfangdata.com.cn/Author/General/A000060828
http://med.wanfangdata.com.cn/Author/General/A000557741
http://med.wanfangdata.com.cn/Author/General/A000273455
http://med.wanfangdata.com.cn/Paper/Detail/PeriodicalPaper_zhlxbx201002016
http://med.wanfangdata.com.cn/Paper/Detail/PeriodicalPaper_zhlxbx201002016

[12]

[13]

[14]

XALRS, AR, TR UL, AF. R e R T R T SR R BE N A
P[], e, 2013, 13(12): 1515-1517.
Druyts-Voets E, Yane F, Bosmans E, et al. Method for selecting optimal

cells for enterovirus isolation as determined in an outbreak of echovirus type 33
meningitis [J]. Eur J Clin Microbiol, 1985, 4(3): 331-334.

Pozzetto B, Le Bihan JC, Gaudin OG. Rapid diagnosis of echovirus 33
infection by neutralizing specific IgM antibody [J]. J Med Virol, 1986,

18(4): 361-367.



