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The novel Gll.P17-Gll.17 norovirus genotype has been
reported as cause of gastroenteritis outbreaks in China
and Japan since the winter season 2014/15, replacing
the pandemic strain Gll.4 Sydney 2012. These emer-
gent strains have also been sporadically reported on
other continents than Asia. GIl.P17-Gll.17 isolates,
similar to Kawasaki3o8 2015, were identified in three
patients during a large outbreak of acute gastroenteri-
tis affecting 328 people in Romania, in neighbouring
localities, in 2015.

We present molecular evidence for the circulation of
emergent norovirus Gll.P17-Gll.17 strain during an out-
break of acute gastroenteritis that occurred in Arad, a
county in the western part of Romania, in 2015.

Noroviruses are among the leading causes of non-bac-
terial gastroenteritis worldwide [1]. Published data on
circulation of noroviruses in Romania are scarce [2,3]
and sequences previously obtained by our group (i.e.
GenBank FR695414-FR695417) indicated circulation of
genotype GII.P21-Gll.2 in 2006 (unpublished data).

Origin of samples

Between 16 October and 1 December 2015, an out-
break of acute gastroenteritis was recorded in Arad,
a county in the western part of Romania, bordering
Hungary, with ca 400,000 inhabitants. The first cases
were notified by a local hospital to Arad Public Health
Department on 18 October 2015. The public health
authorities further investigated the outbreak-associ-
ated cases among household contacts, in schools and
hospitals. Suspected cases were defined as patients
with three or more loose stools in a 24-hour period,
and/or two or more episodes of vomiting in a 24-hour
period. Confirmed cases were suspected cases addi-
tionally testing positive for norovirus by reverse
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transcription-polymerase chain reaction (RT-PCR).
Three hundred twenty-eight cases (sex ratio: 0.8:1;
145 male: 183 female) were recorded across 20 small
rural and urban neighbouring communities with a total
number of ca3s,000 inhabitants. The patients’ median
age was 18 years and the average age was 27 years
(standard deviation: 22; interquartile range: 10-40; age
range: 0—95 years). Cases were either clustered in foci
(n=302) or sporadic (n=26). One hundred fourteen
cases were recorded in schools. The illness was mild,
self-limiting, with only eight patients hospitalised. No
further information was available on the reasons for
hospitalisation. No fatalities were recorded. The onset
was sudden and symptoms included nausea (n=220),
vomiting (n=214), abdominal pain (n=178), diarrhoea
(n=168), headache (n=100), dehydration (n=30) and
fever (n=20). The index case was not identified.

Laboratory investigation

Five stool samples collected between 25 October and 7
November 2015 from patients with acute gastroenteri-
tis were received for molecular diagnostic and geno-
typing at Cantacuzino National Institute of Research in
Bucharest.

Viral RNA was extracted from 140 pL of PBS stool sus-
pension (10% wt/vol) using QIAamp RNA Viral Mini Kit
(Qiagen). A fragment of 1111 nt spanning ORF1-ORF2
(RdRp-VP1) junction, region recommended for noro-
virus typing, was amplified using primers JVi2 and
G2SKR [4,5].

Three out of five samples yielded a PCR product suit-
able for sequencing (one sample from an adult and
two samples from two young children). Sequencing
was performed with BigDye Terminator v3.1 (Applied
Biosystems) and Norovirus Genotyping Tool (http://



FIGURE

Neighbour-joining tree of GII norovirus isolates based on partial RARp-VP1 junction, outbreak of acute gastroenteritis,

Romania, 2015

Hu/HK/2015/GlI.P17 Gll.17/Hong Kong CUHK-NS-653 (KT780413)
Hu/CN/2015/GlI.P17 Gll.17/Guangzhou GZ2015-L337 (KT970373)
Hu/HK/2014/Gll.P17 Gll.17/Hong Kong CUHK-NS-463 (KP998539)
Hu/CN/2015/GlI.P17 Gll.17/ZHITHC-12 (KT253245)
Hu/IT/2015/Gll.P17 Gll.17/PR668 (KT346356)
Hu/HK/2015/GlI.P17 Gll.17/Hong Kong CUHK-NS-643 (KT780411)
Hu/US/2014/Gll.P17 Gll.17/Gaithersburg (KRo83017)
’Hu/R0/2015/GII.P17 Gll.17/Sebis187601 (LT160589)
@Hu/R0/2015/GlI.P17 Gll.17/Sebis187602 (LT160590)
0Hu/R0/2015/GII.P17 Gll.17/Dezna187865 (LT160591)
Hu/CN/2015/Gll.P17 Gll.17/Guangzhou GZ2015-L339 (KT970374)
Hu/CN/2014/GlI.P17 Gll.17/Guangzhou 41621 (KR020503)

2001 L Hu/JP/2015/Gll.P17 Gll.17/Kawasaki308 (LCo37415)

7 Hu/TW/2013/GlI.P17 Gll.17/13-BH-1 (K]156329)
Hu/JP/2013/Gll.P17 Gll.17/Saitamas203 (LC043167)
100 Hu/JP/2013/GlI.P17 Gll.17/Saitamas309 (LC043168)

Hu/JP/2014/GlI.P17 Gll.17/Kawasaki323 (AB983218)

Sub-cluster Kawasaki3o8 2015

Sub-cluster Kawasaki323 2014

Genotype GlI.P17-Gll.17

Hu/JP/2014/GlI.P17 Gll.17/Nagano7-1 (LC043139)
88 Hu/JP/2014/GlI.P17 Gll.17/Nagano8-1 (LC043305)

0.02

Hu/NL/1995/GlII.P3 Gll.3/Amsterdam/1 (K]194500)

Hu/JP/2002/GlII.P5 Gll.5/Saitama/T52 (K]196288)
_@mozmlwm Gll.17/Saitama/T87 (KJ196286)
97 Hu/US/2011/GlI.P16 Gll.2/Wooster HS255 (K]407074)

Black diamonds: sequences obtained in this study from three patients during an outbreak of acute gastroenteritis in Arad county, Romania,

2015.

Numbers at nodes represent the bootstrap percentages (values<70% are not shown). The analysis was conducted on a 1067 nt sequence (nt
positions 4303-5369 in isolate Kawasaki323 2014, GenBank accession number AB983218).

www.rivm.nl/mpf/norovirus/typingtool) was employed
for assigning genotype [6]. The three sequences
obtained were identical and the results of typing
indicated genotype Gll.P17-Gll.17. Sequences were
deposited in GenBank under the accession numbers
LT160589, LT160590, and LT160591.

Phylogenetic analysis was conducted with Mega 6
software [7], neighbour-joining statistical method,
Kimura 2-parameter, 1,000 bootstrap replica-
tions. Phylogenetic analysis (Figure) grouped the
sequences described here in the same sub-cluster with
Kawasaki3o8 strain, identified in Japan in 2015 [8].

Discussion

Gll.17 norovirus genotype was first described in French
Guiana, in 1978 [9]. As reviewed elsewhere [10], Gll.17
strains have been sporadically detected in Africa,
America, Asia and Europe. Strains belonging to the
novel GlI.P17-Gll.17 norovirus genotype were detected
in Korea in 2013 and have been associated with gastro-
enteritis outbreaks in China and Japan since 2014/15
winter season, replacing the previously dominant
strain Gll.4 Sydney 2012 [8,10-13]. The same genotype
was identified in groundwater in Kenya, in 2012 [14].
Molecular dating analysis estimated that Gll.P17-Gll.17
strains have been circulating in Asia as early as 2002
[8l.

In Europe, Gll.P17-Gll.17 strains were found in sporadic
cases from France (2013), Italy (2015), the Netherlands
and Russia [10,15]. The only study providing a detailed
molecular characterisation of a GlI.P17-Gll.17 norovirus
strain detected in Europe comes from lItaly. There, the
strain was identified in two sporadic cases of acute
severe gastroenteritis occurring in February 2015
among young children residing in two distinct Italian
regions [15].

Gll.P17-Gll.17 strains encode a new type of RNA-
dependent RNA polymerase and the VP1 capsid protein
displays amino acid substitutions in major epitopes.
Also, the emerging Gll.P17-Gll.17 genotype is under-
going a fast diversification which led to two sub-
clusters based on RdRp and capsid genes. The two
sub-clusters are represented by Kawasaki323 2014,
and Kawasaki3o8 2015 strains, respectively [8]. As
demonstrated for Gll.4 genotype strains, mutations in
VP1 can lead to evasion from host immune system [16].

We report here the detection of GII.P17-Gll.17 norovirus
isolates highly related to Kawasaki3o8 strain (99.15%
nt sequence similarity in the analysed fragment), iden-
tified in Japan in 2015. The sequences described were
obtained during an outbreak of acute gastroenteritis in
late 2015 in the western part of Romania and were iden-
tified in two young children (under five years) and in a
young adult (under 30 years) with acute gastroenteritis.
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The patients resided in two neighbouring localities.
Our molecular analysis based on a DNA fragment of
the ORF1-ORF2 (RdRp-VP1) junction (Figure), indicates
that the Romanian strains belong to Kawasaki3zo8 2015
sub-cluster (100% bootstrap value). This sub-cluster
comprises strains identified in 2014 and 2015 in Hong
Kong and in the city of Guangzhou, Guangdong prov-
ince, China. Gastroenteritis outbreaks caused by this
emergent genotype were recorded in the provinces of
Jiangsu and Guangdong in China, in 2014 and 2015
[11,12]. Also, the Italian strain [15] and an isolate identi-
fied in 2014 in a sporadic case of acute gastroenteritis
in a three-year-old child from the United States [17] are
closely related to the Romanian isolates.

Conclusion

This documented outbreak, outside Asia, was caused
by a norovirus strain belonging to the emergent Gll.
P17-Gll.17 genotype which in the near future might
become the dominant genotype in Europe. Due to the
limited number of diagnosed cases, we cannot totally
exclude the possibility that this gastroenteritis out-
break could have been caused by another pathogen;
however, considering the clustering in time and place
and rapid onset of symptoms, norovirus was the most
probable cause of this outbreak. Therefore, national
and European surveillance systems should be prepared
for events associated to this emergent strain.
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