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In the past decade, the most prevalent norovirus genotype 
causing viral gastroenteritis outbreaks worldwide, including 
China, has been GII.4. In winter 2014–15, norovirus out-
breaks in Guangdong, China, increased. Sequence analy-
sis indicated that 82% of the outbreaks were caused by a 
norovirus GII.17 variant. 

Norovirus infection is a leading cause of nonbacterial 
gastroenteritis outbreaks in industrialized and devel-

oping countries (1,2). On the basis of amino acid iden-
tity in viral protein 1, noroviruses can be divided into at 
least 6 genogroups (GI–GVI). GI and GII infect humans 
and can be further classified into genotypes; at least 9 
genotypes belong to GI and 22 belong to GII (3). Dur-
ing the past decade, most reported norovirus outbreaks 
were caused by GII.4 norovirus (4,5). New variants of 
GII.4 have emerged approximately every 2–3 years and 
have caused norovirus gastroenteritis pandemics glob-
ally (6). Since 1999, the major circulating genotype in 
mainland China has been GII.4, accounting for 64% of 
all genotypes detected (7). In winter 2014–15, norovirus 
outbreaks in Guangdong Province, China, increased. Se-
quence analyses showed that the major cause of continu-
ous gastroenteritis outbreaks in the region was a rarely 
reported norovirus genotype: GII.17.

The Study
In China, according to the National Public Health Emer-
gency Contingency Plan, an outbreak with a cluster of at 
least 20 acute gastroenteritis cases (meeting the Kaplan cri-
terion) within 3 days must be reported to Guangdong Pro-
vincial Center for Disease Control and Prevention. Samples 
from each outbreak are first tested for norovirus (Norovirus  

RT-PCR Kit; Shanghai ZJ Bio-Tech Co., Ltd., Shanghai, 
China) and for intestinal bacteria at the local Centers for Dis-
ease Control and Prevention. The norovirus-positive speci-
mens are delivered to the Guangdong Provincial Center for 
Disease Control and Prevention for further genotyping.

From each outbreak, 5–10 samples are randomly se-
lected for sequencing. Testing with One-Step RT-PCR 
(QIAGEN, Valencia, CA, USA) is performed with region 
C–specific primer, as previously described (8). The positive 
PCR products are sequenced, and norovirus genotypes are 
determined by using the Norovirus Automated Genotyp-
ing Tool (http://www.rivm.nl/mpf/norovirus/typingtool) or 
blastn (http://blast.ncbi.nlm.nih.gov/Blast.cgi). The major 
norovirus genotype causing each outbreak is defined as 1 
genotype detected in >80% samples from the outbreak.

From January 2013 through January 2015, a total of 52 
norovirus outbreaks were reported and were associated with 
4,618 clinical cases; of these, 14 outbreaks were associated 
with ≈100 clinical cases. Of the 52 outbreaks, 44 (85%) 
occurred in schools and colleges, 5 (9.6%) in factories, and 
3 (5.7%) in kindergartens. In Guangdong Province, noro-
virus outbreaks are highly seasonal; most (96%) outbreaks 
are reported from November through March (Figure 1). In 
late 2014, an increase in the number of norovirus outbreaks 
was noted. From November 2014 through January 2015, a 
total of 29 identified outbreaks were associated with 2,340 
cases compared with 9 outbreaks and 949 cases the previ-
ous winter (2013–14).

Samples from 46 (88%) of the 52 outbreaks were suc-
cessfully genotyped. GII norovirus was detected in samples 
from 96% of the outbreaks. From January 2013 through Oc-
tober 2014, the most common genotype found was GII.4/
Sydney/2012, which was detected in samples from 48% of 
the outbreaks. Genotype GII.17 was first detected in the city 
of Guangzhou in November 2014 and thereafter spread rap-
idly (online Technical Appendix Figure 1, http://wwwnc.
cdc.gov/EID/article/21/7/15-0226-Techapp1.pdf). From 
November 2014 through January 2015, GII.17 norovirus 
outbreaks were reported in 10 cities of Guangdong Province 
and represented 83% (24 of 29) of all outbreaks. In contrast, 
during 2013 and 2014, norovirus outbreaks caused by GII.4/
Sydney/2012 were reported in only 5 cities in Guangdong.

The nucleotide sequences of the norovirus GII.17 
strains from Guangdong have been deposited in GenBank  
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(accession nos. KP718638–KP718738). For phyloge-
netic analysis, representative strains from Guangdong 
were compared with GII.17 reference strains from the 
GenBank database. On the basis of region C sequences, 
genotype GII.17 could be divided into 2 major clusters 
(a and b). GII.17 strains collected from Guangdong dur-
ing 2014–2015 norovirus outbreaks all clustered to-
gether and belonged to cluster b, the cluster to which all 
strains identified after 2011 belonged. Sequence com-
parison suggested that the strains most closely related to  
Guangdong GII.17 were from neighboring regions (e.g., 
Taiwan, Korea, and Japan) and from groundwater in Ke-
nya (Figure 2).

Conclusions
Outbreaks of nonbacterial gastroenteritis in Guangdong 
Province, China, during winter 2014–15 were caused by 
a rare norovirus, genotype GII.17. Previous epidemiologic 
data suggest that in the past 2 years, GII.4/Sydney/2012 has 

been the major circulating norovirus genotype worldwide 
(4,5,9). This GII.4 variant was first detected in Australia 
in March 2012 and was subsequently detected in France, 
New Zealand, Japan, the United Kingdom, the United 
States, and Hong Kong, and led to increased norovirus ac-
tivity globally (5). In China, the GII.4/Sydney/2012 strain, 
first reported in October 2012, caused increased sporadic 
cases in the city of Shanghai (10). In early 2013 in Guang-
dong, GII.4/Sydney/2012 was the predominant norovirus 
genotype detected in norovirus outbreaks, while other 
genotypes including GII.3, GII.6, GI.2, GI.3, and GII.12 
were occasionally detected. In winter 2013–14, detection 
of GII.4/Sydney/2012 decreased while detection of GII.3 
and GII.6 increased. Norovirus genotype GII.17 was de-
tected in the outbreak that occurred on November 18, 2014. 
Compared with GII.4/Sydney/2012, this variant of GII.17 
displayed a high epidemic activity; in only 2 months, an 
increased number of related outbreaks were reported in 10 
cities (Figure 1).
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Figure 1. Norovirus outbreaks 
in Guangdong, Province, China, 
January 2013–January 2015. 

Figure 2. Phylogenetic tree of 
noroviruses based on the 282-bp 
region of the capsid N terminus/
shell gene. Nucleotide sequences 
were analyzed by using the 
maximum-likelihood method. 
Supporting bootstrap values >70 
are shown. The subtrees of GII.17 
detected in Guangdong Province, 
China, during 2014–2015 were 
compressed. GII.21 genotype 
strains were used as outgroups. 
Scale bar indicates nucleotide 
substitutions per site. Sequences 
of 24 reference norovirus 
strains are included. Arrowhead 
represents number of strains from 
Guangdong, 2014–2015. ETH, 
Ethiopia; GF, French Guiana; IE, 
Ireland; JP, Japan; KE, Kenya; 
KOR, Korea; RSA, The Republic of 
South Africa; MEX, Mexico.
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Sequence comparison with archived GII.17 strains 
from GenBank suggests that the GII.17 genotype iden-
tified in Guangdong is a newly emerged variant, differ-
ing from GII.17 strains detected before 2011. The recent 
detection of this new variant in samples from patients 
with sporadic cases in several regions of Asia (e.g., Ko-
rea, Japan, and Taiwan) and from groundwater in Kenya 
(11) suggests that this variant of GII.17 has circulated in 
a wide range of areas in recent years. For GII.17, most 
(66 [83%] of 80) sequences from the GenBank database 
are restricted to region C, the short conserved sequenc-
es of the N terminus of the capsid gene. This conserved 
region has been widely used for genotyping strains (12) 
and phylogenetic studies (13). To include more refer-
ence strains and to illustrate the relationship between 
GII.17 from Guangdong and other regions, we mainly 
used region C for phylogenetic analyses in this study. 
Similarly, phylogenetic analysis based on the nearly full 
length of capsid sequences also showed that the newly 
emerged GII.17 variant in Guangdong clustered with 
the strains from Japan and Taiwan in 2013 and 2014 
and differed from GII.17 strains detected before 2011  
(online Technical Appendix Figure 2). 

In conclusion, a norovirus genotype GII.17 variant 
emerged in winter 2014–15 and caused outbreaks in mul-
tiple cities in Guangdong Province, China. The distribution 
of GII.17 genotype among patients with sporadic cases of 
gastroenteritis remains unknown. In future studies, epide-
miologic and virologic surveillance should be broadened to 
better clarify virologic, clinical, and epidemiologic patterns 
of this newly emerged norovirus.

Acknowledgments
We gratefully acknowledge the efforts of local Centers for 
Disease Control and Prevention in China in the investigation and 
reporting of these outbreaks. 

This work was supported by 12th Five-Year-Major-projects  
of the China Ministry of Public Health. Grant no.  
2012zx10004-213.

Dr. Lu is a virologist at the Guangdong Provincial Institution of 
Public Health, Guangdong Provincial Center for Disease Control 
and Prevention. His research interest is enteric viruses.

References
  1.	 Patel MM, Widdowson MA, Glass RI, Akazawa K, Vinje J, 

Parashar UD. Systematic literature review of role of noroviruses in 
sporadic gastroenteritis. Emerg Infect Dis. 2008;14:1224–31.  
http://dx.doi.org/10.3201/eid1408.071114

  2.	 Payne DC, Vinje J, Szilagyi PG, Edwards KM, Staat MA,  
Weinberg GA, et al. Norovirus and medically attended  
gastroenteritis in U.S. children. N Engl J Med. 2013;368:1121–30. 
http://dx.doi.org/10.1056/NEJMsa1206589

  3.	 Kroneman A, Vega E, Vennema H, Vinje J, White PA, Hansman G, 
et al. Proposal for a unified norovirus nomenclature and  
genotyping. Arch Virol. 2013;158:2059–68. http://dx.doi.org/ 
10.1007/s00705-013-1708-5

  4.	 Centers for Disease Control and Prevention. Emergence of new 
norovirus strain GII.4 Sydney–United States, 2012. MMWR Morb 
Mortal Wkly Rep. 2013;62:55.

  5.	 van Beek J, Ambert-Balay K, Botteldoorn N, Eden JS, Fonager J, 
Hewitt J, et al. Indications for worldwide increased norovirus  
activity associated with emergence of a new variant of genotype 
II.4, late 2012. Eurosurveill. 2013;18:8–9. 

  6.	 Bok K, Abente EJ, Realpe-Quintero M, Mitra T, Sosnovtsev SV, 
Kapikian AZ, et al. Evolutionary dynamics of GII.4 noroviruses 
over a 34-year period. J Virol. 2009;83:11890–901.  
http://dx.doi.org/10.1128/JVI.00864-09

  7.	 Yu Y, Yan S, Li B, Pan Y, Wang Y. Genetic diversity and  
distribution of human norovirus in China (1999–2011). Biomed 
Res Int. 2014;2014:196169. http://dx.doi.org/10.1155/2014/196169 

  8.	 Kojima S, Kageyama T, Fukushi S, Hoshino FB, Shinohara M, 
Uchida K, et al. Genogroup-specific PCR primers for detection of 
Norwalk-like viruses. J Virol Methods. 2002;100:107–14.  
http://dx.doi.org/10.1016/S0166-0934(01)00404-9

  9.	 Vega E, Barclay L, Gregoricus N, Shirley SH, Lee D, Vinje J. 
Genotypic and epidemiologic trends of norovirus outbreaks in the 
United States, 2009 to 2013. J Clin Microbiol. 2014;52:147–55. 
http://dx.doi.org/10.1128/JCM.02680-13

10.	 Shen Z, Qian F, Li Y, Hu Y, Yuan Z, Zhang J. Novel  
norovirus GII.4 variant, Shanghai, China, 2012. Emerg Infect Dis. 
2013;19:1337–9. http://dx.doi.org/10.3201/eid1908.130026

11.	 Kiulia NM, Mans J, Mwenda JM, Taylor MB. Norovirus GII.17 
predominates in selected surface water sources in Kenya.  
Food Environ Virol. 2014;6:221–31.

12.	 Centers for Disease Control and Prevention. Updated norovirus 
outbreak management and disease prevention guidelines.  
MMWR Recomm Rep. 2011;60(RR-3):1–18.

13.	 Papaventsis DC, Dove W, Cunliffe NA, Nakagomi O, Combe P, 
Grosjean P, et al. Norovirus infection in children with acute  
gastroenteritis, Madagascar, 2004–2005. Emerg Infect Dis. 
2007;13:908–11. http://dx.doi.org/10.3201/eid1306.070215

Address for correspondence: Li Hui, Guangdong Provincial Center for 
Disease Control and Prevention, No.160, Qunxian Rd, Dashi Town, 
Panyu District, Guangzhou City, Guangdong Province, China;  
email: gdcdclihui@163.com

1242	 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 21, No. 7, July 2015


