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Epidemiological characteristics of norovirus healthcare-associated infection

in children based on early active screening
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[Abstract] Objective To analyze the characteristics of norovirus (NoV) healthcare-associated infection (HAI) in
children. Methods Based on early active screening analysis, detection result of NoV in hospitalized children in
Guangzhou Women and Children’s Medical Center from January 2019 to March 2021 was analyzed by prospective
study, NoV HALI in children was analyzed, genotyping was performed with reverse transcription-polymerase chain
reaction (RT-PCR). Results Among 2 659 cases of HAI, there were 421 cases of gastrointestinal tract infection,
188 cases of gastrointestinal tract infection (44.7%) were conducted NoV detection; 96 cases (51.1%) were posi-
tive for NoV. There were 24 cases of NoV HAI among hospital staff, including 13 cleaners and 11 health care
workers. Among children with NoV HAI, 66 were males and 30 were females; the average age was (37. 6 =41, 10)
months, and 81.3% were under 5 years old; autumn and winter had high incidence; 95. 8% were transmitted by
contact, 17 cases (17.7%) were asymptomatic carriers, and 79 cases of symptomatic infection were mainly change
in stool shape (69.6%) and vomiting (44.3%). 20.8% of cases were related to HAI cluster epidemic. 70 cases
(72.9%) of children with NoV HALI got better and 26 cases (27. 1%) were cured. 90.9% of 44 NoV positive speci-
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mens were type G ][ . Conclusion NoV has a great impact on children’s gastrointestinal HAI and can cause cluster

epidemic. Early active screening on NoV can detect disease early, isolation and preventive measures can be taken as

early as possible according to the seasonal epidemic characteristic, common transmission modes, and asymptomatic

infected person.
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Table 1 Screening of gastrointestinal NoV infection in hos-

pitalized children from 2019 to March 2021
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Table 3 Departments distribution of NoV HAI in hospitalized children from 2019 to March 2021
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Table 4 Occurrence of clusters epidemic of NoV infection in

hospitalized children from 2019 to March 2021

Figure 1
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Occurrence of NoV HAI in each month from 2019 to March 2021

AN PN
T LIRS o N
3 itig

E U 6 ¥REIL 3

2 13 ¥HhE L 3
i i) A58 % NoV & b
] 5 HEJL L 2 LK 2 3
it 24 BJL20 B, EH AR 2 6. K& 2 -

5 SR Y I O R R O PR
A E I E S A, NoV K % 51, 1%, & F
Valentini Z& 50 i 42 38 (K 3R 40 %0) 1A B B 7



e 138 YL s 2 A 2022 42 2 A 21 55 2 Chin J Infect Control Vol 21 No 2 Feb 2022

W25 S, 22,8 %6 1 il BE B i e B i NoV
B A, 5P E NoV I B e iF 58 1 5 4 X
NoV &g b7 2tk 8 I 4% 19 bl — 30 . 9 NoV
P ek e F 520 48 L NoV S L 2 5 i 38 5 B Jak e
kAR 1 225 ISR O R . (A E R,
A58 AE AR T2 20 i 2 B0 1% 00 T 18 W 3 R e Uk
e b LA 44. 7 %647 NoV Kl , NoV J& UL fr) B 5
BT REE mr . AT L NoV 16 JL# B i 18 2 B i e v
o7 T B AFAE AR A A B o IO o s 0 DA

AT NoV BB/ B L EEEL A S &
IR JLE A LL 2 B LUT i i s » 5 E A X
NoV J&Je (1 45 I /3 A5 15 BUARAF Y LR = ok
U5 FZA P AE N RS 8 R BEE N IR R,
16 T 255 9 XORTIN 43 WA B s LU Oy SRRHER & AR &
F BN H AN R IR SRR 3R OR FR B E AR R
AP S, NoV Y &k B B i) =7
P AHIE ST DARK 4220 32, 55 b ko il DX O At A ¢
WFoRa R AR —F ", AR5 NoV & B &%
Yems A 7E 2019 4E RLEKZE (9 H) o F .1 2020 4Ry
BB Z (11 E 2021 £ 3 ) X
PR AR AL L T RE 32 B 5 S bR 27 Ml 48 928 1% 5 0 325 K
BE g 2020 4F 15 J ol 55 5457 1k s ek 2 1 A 0 4% 2]
ZATPERFAE AL, 55 HE D 5 NoV 78 5k Ji e, m] B &2
3 TG A% AT 5 B0HT 19 TR AR BE B I e C & 1y i
R 4 S8 i 2000 L SR T AR 0 — 2B B9 BF S8 AIE 52
FE NoV e (1l Fk 4 185 & 2219 I A %o B 50 AN R
SR JERTMT NoV & B JEk e B ¥ 1) 5. S0 1942 Fn
& i TAE,

SRTAF Y — 8. NoV B B Y 78 A B G
2 JE N R E L AR AR S R R A BiE B[]
(LI 7 A SEHE 5~13 d, FER I R 3
4R ok A8 ALK 1, NoV 1] 28 3 $5 i (L 4% . & W
FK AL A 53 32 2 o 32 fik 1% 4 30 2ok 2 ik
75 AL HE 14 L ] 253k 95. 8%, i B T LA R R &
IR A . T EES BT A B S P kA
HAG RT3, 5y 5 At N 42 ik 5 42 ik )] [ 3R 5% H T T
AN R LA BILS K E ks 2 d BB
PEAESE P A O $2R B2 45 N D1 R R i A B R
ILRE WM REE . R AW 58 & AL 3% &
B IZANSEEYGE BB RS R A AL
Yy s BEAR R G LSS

FOGHIFFE " e B JO A IR o5 — 7 H i) A
WF9E o TCARE R 577 & 1 He RO 17, 7%, B AL
A & B, AR E NI L NoV G fiE R gk

F14 L 9] 41 3 AN T 5 B B 78 TG AR AN T BEAE NoV
S A% R v B A L X NoV & e SR By 47 717 ok
PRI o 5% [l W 47 ol T3 BJ7 0 No'V Ik % 48 3
RIS B 2 i A L 1A G E L Ol
Ao B ik 2 S B A O A R HT A SR P AT £ 3
I A R AT 2 9 A W] AT B H L (H D AR
AR IR . A Ik 3 S i A T IR NoV
SRR IR AR/ B K AT BB B9 NoV A7 4E AR A
TCAE AR B X = e S e s 4 B 300 B 0 42 2 U
HA—EmMEFE X,

NoV E A7 w5 JE A% Gk FpR 3 AL 4% fE 77 - T R3]
12~48 h, IR I 58 . B4 5y 76 A g /L 2
SR A BB M T i R A B R RS
1 58 7% . NoV & Bl e 20. 8 %0 1 /L ¥ M Mg
T o BUBEAENE A A IR T B B N A% 1R K B
P SRS ) % i 8l ) BB e B R AR R 1 ROk
SR B I U e e 22 2. 4 L DA 22 R AR B
e R e %k T SO B B AT 8 BEL 1 5 PR T R e 2
o R G I [ R G R e BB 2 B A AR 6 I [
Ko 5T NoV i Qe sHIE ATl ff 45 (HA
WFSE A B+ 12 55 N B0 G 9 9 T AR PEAS A L R 68. 820
14 g f L g b T LB B R R . HL & B A NoV
P& B S e (1 T AR A B b 54, 2 %0 MR35 5L AR T A
SURGE AT RE 5 HL AT PR T T 175 1 7 A/ Bl Ak B K
Y/ HEME A A T G BB A BE g5 N B R K
NoV /gL 2 B 10T B 5 15 e 1) TR0 3R 9 5 Jon i X 128 e
TAENGUOICHARE N OLH) NoV B B 20 H .

WEFE " R NoV BE R £ 8 d G A
AT, SAB TS R — B H NoV 2 p Al
A DR — B0 BORIR T AL DB Y o B
A AR B R U5 SR AL XA AL AL T E
RS NoV AR T REBE 32 15 Je 1 B il B
W2 R .G B R PR BE NoV L 5 4 i
RRNELCH G 4 BOER TR/ R
WFFEARBEDE — 2570 T, 3 SR AR AR DL AR TT R R Y1 o
A o S TR X6 5% 14 5 W AN W A

AWFFE R NoV 7 JL 3 8 718 B= Bl e b A
BERFE A AN (E AT 5 % e SR U B« i 5 S s e
YL IRAEMERENT . NIARIE NoV' I Be Jg g 45 A B %)
PR QAT 01 PR RRAE & 7T 7R MY 2230 A7 50
By 7 U 5 AT e B 300 B T g s DA fih O X A% 4
JOE X B0 A Bt f8 L2 S B 303 Ak e f B 45 HLAT A —
JE OB A JCAEAR G 3 m] = Bl 0 A gl R A
T B 1) 5 e 7R R 9 A O 9 2R 1



T [ R e ) A AR 2022 4F 2 5 21 5 2

Chin J Infect Control Vol 21 No 2 Feb 2022 .

139 -

KA. B2 NoV P& B Jt e B 5 1 A = oy 57 P
RUE RE A R R R

FBFR ITREEAFARGEFZF R,

(& % x #]

(1]

(2]

[4]

(5]

[6]

(7]

(8]

9]

Farahmand M, Moghoofei M, Dorost A, et al. Global preva-
lence and genotype distribution of norovirus infection in chil-
dren with gastroenteritis; a Meta-analysis on 6 years of re-
search from 2015 to 2020[J]. Rev Med Virol, 2022, 32(1):
e2237.

Riera-Montes M, O’ Ryan M, Verstraeten T. Norovirus and
rotavirus disease severity in children; systematic review and
Meta-analysis[]J]. Pediatr Infect Dis J, 2018, 37(6): 501 —
505.

Kowalzik F, Riera-Montes M, Verstraeten T, et al. The bur-
den of norovirus disease in children in the European Union[]J].
Pediatr Infect Dis J, 2015, 34(3): 229 — 234,

K6, AE, RS, S 20042017 44 [E B g ik U 5 | ik
B R o S TUA SR AT RRAE 0 T LT 0. B3 B, 2020, 35
(2): 162 - 166.

Zhang YF, Li C, Ren RQ, et al. Epidemiological characteris-
tics of public health emergencies caused by nosocomial infection
in China, 2004 —2017[J]. Disease Surveillance, 2020, 35(2)
162 = 166.

BRISLL, PRt WAk, GE. VA0 R B R 1R A R T A
FARTEH 2015 BOLT]. PAEFMPTE¥ &, 2016, 50(1); 7
- 16.

Liao QH, Ran L, Jin M, et al. Guidelines on outbreak inves-
tigation, prevention and control of norovirus infection (2015)
[J]. Chinese Journal of Preventive Medicine, 2016, 50(1): 7
= 16.

Valentini D, Ianiro G, Di Bartolo I, et al. Hospital-acquired
rotavirus and norovirus acute gastroenteritis in a pediatric
unit, in 2014 = 2015[J]. J Med Virol, 2017, 89(10): 1768 —
1774.

SIGE, RFHE, R, S )M M X R UL E I R g

WATHRAELT ], WA E B g 24 A, 2016, 26(3): 662 —
664.

Guo QZ, Zhao DY, He TJ, et al. Epidemiological features of
gastroenteritis among children in hospitals of Guangzhou[]].
Chinese Journal of Nosocomiology, 2016, 26(3): 662 — 664.
Cunliffe NA, Booth JA. Elliot C, et al. Healthcare-associated
viral gastroenteritis among children in a large pediatric hospi-
tal, United Kingdom[J]. Emerg Infect Dis, 2010, 16(1): 55
=062,

Ahmed SM, Hall AJ. Robinson AE, et al. Global prevalence
of norovirus in cases of gastroenteritis: a systematic review
and Meta-analysis[]J]. Lancet Infect Dis, 2014, 14(8); 725 —
730.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Korcinska MR, Dalsgaard Bjerre K, Dam Rasmussen L, et al.
Detection of norovirus infections in Denmark, 2011 = 2018[]J].
Epidemiol Infect, 2020, 148 e52.

Zhou HL., Wang SM, von Seidlein L, et al. The epidemiology
of norovirus gastroenteritis in China; disease burden and dis-
tribution of genotypes[J]. Front Med, 2020, 14(1): 1-7.
Wiegering V, Kaiser J, Tappe D, et al. Gastroenteritis in
childhood: a retrospective study of 650 hospitalized pediatric
patients[J]. Int J Infect Dis, 2011, 15(6); e401 — e407.
Division of Viral Diseases., National Center for Immunization
and Respiratory Diseases, Centers for Disease Control and Pre-
vention. Updated norovirus outbreak management and disease
prevention guidelines[ J]. MMWR Recomm Rep, 2011, 60
(RR-3). 1-18.

Lian YY, Wu SY, Luo L, et al. Epidemiology of norovirus
outbreaks reported to the public health emergency event sur-
veillance system, China, 2014 — 2017[]]. Viruses, 2019, 11
(4): 342.

Qi R, Huang YT, Liu JW, et al. Global prevalence of asymp-
tomatic norovirus infection: a Meta-analysis[ J]. EClinicalMe-
dicine, 2018, 2—3. 50 — 58.

Beersma MFC, Schutten M, Vennema H, et al. Norovirus in
a Dutch tertiary care hospital (2002 —2007) ; frequent nosoco-
mial transmission and dominance of GIIb strains in young chil-
dren[J]. J Hosp Infect, 2009, 71(3): 199 — 205.

R, BJRAE, el 5F. B Y Bl I 2 A5 R A I S R
R PR B e p B A LT, A R i e A 2017, 16
(5): 470 — 473.

Huang H, Shan XZ, Long YS, et al. Application of epidemic
dynamics model in isolating hospital-acquired rotavirus infec-
tion[J]. Chinese Journal of Infection Control, 2017, 16(5) .
470 — 473.

Sukhrie FHA, Beersma MFC, Wong A, et al. Using molecu-
lar epidemiology to trace transmission of nosocomial norovirus
infection[ J]. J Clin Microbiol, 2011, 49(2): 602 — 606.
Satter SM, Abdullah Z, Cardemil CV, et al. Hospital-based
surveillance for pediatric norovirus gastroenteritis in Bangla-
desh, 2012 -2016[J]. Pediatr Infect Dis J, 2021, 40(3) . 215
= 219.

ORI R

A5 AR I 2 PR, kNI, S R T R 3 0 O A
DU T Ui R S g % VAL AT AR AE A 5T (0], v T R e 4 o 2
2022,21(2): 134 — 139. DOI:; 10. 12138/j. issn. 1671 — 9638.
20221560.

Cite this article as: GUO Qiao-zhi, ZHAO Dan-yang, ZHANG

Xiao-ming, et al.

Epidemiological characteristics of norovirus

healthcare-associated infection in children based on early active

screening[ J]. Chin J Infect Control, 2022, 21(2);: 134 - 139,
DOI: 10.12138/j. issn. 1671 — 9638. 20221560.



