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Abstract 
Introduction: This study describes the investigation of a gastroenteritis outbreak in a group of students, associated with a dinner reunion in 

February 2013 in Porto, Portugal. 

Methodology: An anonymous structured questionnaire was developed and sent to 34 students who attended the dinner reunion. Eighteen 

students completed the questionnaire and thirteen met the case definition (attack rate of 72%). Stools from two students were screened for 

norovirus by RT-PCR using primer pairs that target the highly conserved polymerase gene and the capsid gene. 

Results: Norovirus genotyping confirmed the variant Sydney 2012 as the probable cause of the outbreak.  

Conclusion: This is the first report of an outbreak associated with the new variant Sydney 2012 in Portugal. 
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Introduction 
Noroviruses are today recognized as the leading 

cause of foodborne illnesses, and are the cause of half 

of all gastroenteritis outbreaks worldwide [1-3]. The 

emergence of the new norovirus GII.4 Sydney variant 

has been associated with a global increase of norovirus 

activity [4-7]. In Portugal, no information is available 

on norovirus circulation since these viruses are not 

routinely included in the diagnostic algorithm of acute 

gastroenteritis and are not searched for in food when 

an outbreak alert is made. To date, there is only one 

report of a gastroenteritis foodborne outbreak caused 

by norovirus in Portugal [8], supporting the notion that 

norovirus surveillance studies and outbreak reports are 

manifestly lacking in this country. 

On 23 February 2013, a group of students from a 

faculty of the University of Porto, in Porto, Portugal, 

gathered for a dinner reunion at a local restaurant. On 

1 March, two students reported that they were 

recovering from symptoms of intense vomiting and 

diarrhea that had started on 24 February, to the 

Laboratory of Microbiology of the Faculty of 

Pharmacy of The University of Porto. Based on their 

symptoms, the possibility of a foodborne outbreak was 

considered. Stool samples were immediately collected 

from both students, and a retrospective investigation of 

the rest of the group was initiated to evaluate the 

extent of the outbreak and to identify the causative 

pathogen, the source of infection, and the mode of 

transmission.  

 

Methodology 
Epidemiological investigation 

A list of all the students who attended the reunion 

dinner was retrieved, leading to a total of 34 students 

who sat at two different tables. A structured 

questionnaire was developed and sent to all students to 

collect information about demographics, clinical 
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symptoms, disease onset, and food items consumed at 

the dinner. Participation in this study was voluntary 

and anonymous. To obtain details on a possible second 

wave of infection caused by person-to-person 

transmission, students were also asked to report if 

similar gastroenteritis cases occurred in their 

households during the same or the following week. A 

case was defined as a person who ate dinner at the 

restaurant on 23 February 2013 and who presented at 

least one measurable symptom of the following: 

diarrhea alone, a vomiting episode plus fever, 

abdominal pain, or nausea between 23 February and 1 

March 2013. As this outbreak was only reported on 1 

May, no food samples were retrieved for study since, 

according to regulations, food samples are to be kept 

only for 48 hours. 

 

Virological investigation 

The two stools were screened for norovirus by RT-

PCR, using broadly reactive primer pairs, which 

targets the highly conserved polymerase gene (region 

A [9]) and the capsid gene (region C [10]) (Table 1). 

Amplified products of the expected size were 

sequenced and the sequences were genotyped using an 

automated genotyping tool implemented at the 

National Institute for Public Health and the 

Environment (RIVM) [11]. 

 

Statistical analysis 

Bivariate analysis was performed by means of 

odds ratios (OR) with 95% confidence intervals (CI) to 

evaluate the statistical strength of the associations 

between disease and food item consumption. P values 

less than 0.05 were considered statistically significant. 

Analyses were performed using Epicalc package in the 

R software (R 2.15.1) 

 

Results 
Of the 34 students, 18 completed the 

questionnaire, for a response rate of 52.9%. Among 

these 18 students, 13 met the case definition, yielding 

an overall attack rate of 72%. The reported clinical 

symptoms were vomiting (n = 11, 84.6%), diarrhea (n 

= 10, 76.9%), nausea (n = 10, 76.9%), asthenia (n = 9, 

69.2%), abdominal pain (n = 9, 69.2%), and fever (n = 

8, 61.5%). The first cases and the epidemic peak 

occurred on 24 February (n = 7, 53.8%), and the last 

cases on 25 February (n = 6, 46.2%), which 

corresponds with an incubation period of 24–48 hours. 

Clinical symptoms lasted one day (n = 2, 15.4%), two 

days (n = 4, 30.8%), three days (n = 6, 46.2%), or four 

days (n = 1, 7.7%). There was no information 

reporting the existence of secondary cases. 

The stool samples from the two students tested 

positive for norovirus, and both isolates were identical 

after alignment of both RdRp and capsid regions 

consensus sequences. Norovirus genotyping results 

were GII.Pe in the polymerase region and GII.4 

Sydney 2012 in the capsid region (Figure 1), 

indicating the variant Sydney 2012 as the probable 

cause of this outbreak. 

  

Table 1. Oligonucleotide primers used for the detection of norovirus in stool samples from the gastroenteritis outbreak in a 

group of students in Porto, Portugal 

Target virus Target genes Primers Primer sequence, 5’-3’ Sense Size (bp) Reference 

Norovirus GI 

and GII 

RdRp (region 

A) 

JV12y ATACCACTATGATGCAGAYTA + 
327 [9] 

JV13i TCATCATCACCATAGAAIGAG - 

Norovirus GII 
Capsid (region 

C) 

G2SKF CNTGGGAGGGCGATCGCAA + 
343 [10] 

G2SKR CCRCCNGCATRHCCRTTRTACAT - 

G: genogroup; RdRP: RNA-dependent RNA-polymerase; bp: base pairs 

Figure 1. Neighbor-joining tree of norovirus sequences (region 

C) from samples identified in a gastroenteritis outbreak in a group 

of students in Porto, Portugal. The phylogenetic analysis was 

performed using the Kimura two-parameter model with gamma 

distribution of rate variation among sites and 1,000 bootstrap 

replicates with Mega 6.05 software. The scale bars represent the 

number of substitutions per site. GenBank accession numbers 

were as follows: GII.4 Sydney (KF008241), GII.4 Sydney 

(JX459908), GII.4 Sydney (DQ078829), GII.4 (HM748971), 

GII.4 New Orleans (JN595867), GII.4 New Orleans (GU445325), 

GI.1 (KF039737), GIV.1 (KC894731), GV (JF320653). 
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Concerning the food risk assessment, the data 

obtained through the questionnaires on the food items 

consumed at the dinner showed pizza as the most 

likely source of the outbreak (OR: 13.1; 95% CI: 1.1-

169.6; p = 0.046). 

 

Discussion 
In the present study, we describe the investigation 

of a foodborne gastroenteritis outbreak potentially 

caused by norovirus GII.4 Sydney in a group of 

university students. One of the drawbacks of this study 

was that other enteric pathogens were not tested for in 

the stools. However, the clinical and epidemiological 

characteristics of this outbreak, including the abrupt 

onset of symptoms – diarrhea and vomiting in the 

majority of cases – an attack rate of 72%, incubation 

period of 24 to 48 hours, and duration of illness 

ranging from one to four days are in accordance with 

norovirus symptoms. The prolonged viral fecal 

excretion typical of norovirus infections allowed us to 

identify the agent of this outbreak in the stools of the 

two symptomatic students, collected six days after the 

onset of illness. Unexpectedly, statistical analysis 

suggested pizza as the most likely source of this 

outbreak. Despite being a warm product, 

contamination by a food handler or a contact surface 

cannot be excluded. Unfortunately, it was not possible 

to confirm the presence of norovirus in food since the 

outbreak was reported six days after the dinner, and 

food samples are required by law to be kept for only 

48 hours. To our knowledge, this is the first report of 

an outbreak of gastroenteritis associated with 

norovirus 2012 Sydney variant in Portugal. This report 

represents an important contribution to the scarce 

information about norovirus activity in Portugal. 
 
Acknowledgements 
The study was supported by FEDER funds through 

Programa Operacional Factores de Competividade 

(COMPETE), by national funding through Fundação para a 

Ciência e a Tecnologia (FCT) (project 

PTDC/CVT/113218/2009), and by grant 

SFRH/BD/45407/2008, and by project Ovislab ICT-2013-

05-004-5314 ID-64757.  

 

References 
1. Patel MM, Hall AJ, Vinje J, Parashar UD (2009) Noroviruses: 

a comprehensive review. J Clin Virol 44: 1-8. 

2. Scallan E, Hoekstra RM, Angulo FJ, Tauxe RV, Widdowson 

MA, Roy SL, Jones JL, Griffin PM (2011) Foodborne illness 

acquired in the United States--major pathogens. Emerg Infect 

Dis 17: 7-15.  

3. Hall A (2012) Noroviruses: The Perfect Human Pathogens? J 

Infect Dis 205: 1622-1624. 

4. van Beek J, Ambert-Balay K, Botteldoorn N, Eden JS, 

Fonager J, Hewitt J, Iritani N, Kroneman A, Vennema H, 

Vinjé J, White PA, Koopmans M; NoroNet (2013) NoroNet. 

Indications for worldwide increased norovirus activity 

associated with emergence of a new variant of genotype II.4, 

late 2012. Euro Surveill 18: pii=20345. 

5. Centers for Disease Control and Prevention (2013) 

Emergence of new norovirus strain GII.4 Sydney--United 

States, 2012.  Morb Mortal Wkly Rep 62: 55. 

6. Thongprachum A, Chan-It W, Khamrin P, Saparpakorn P, 

Okitsu S, Takanashi S2, Mizuguchi M, Hayakawa S, 

Maneekarn N, Ushijima H (2014) Molecular epidemiology of 

norovirus associated with gastroenteritis and emergence of 

norovirus GII.4 variant 2012 in Japanese pediatric patients. 

Infect Genet Evol 23: 65-73. 

7. Saupe AA, Kaehler D, Cebelinski EA, Nefzger B, Hall AJ, 

Smith KE (2013).  Norovirus surveillance among callers to 

foodborne illness complaint hotline, Minnesota, USA, 2011-

2013. Emerg Infect Dis 19: 1293-1296.  

8. Mesquita JR, Nascimento MS (2009) A foodborne outbreak 

of norovirus gastroenteritis associated with a Christmas 

dinner in Porto, Portugal, December 2008. Euro Surveill 14: 

pii=19355. 

9. Vennema H, Bruin E, Koopmans M (2002) Rational 

optimization of generic primers used for Norwalk-like virus 

detection by reverse transcriptase polymerase chain reaction. 

J Clin Virol 25: 233-235. 

10. Kojima S, Kageyama T, Fukushi S, Hoshino FB, Shinohara 

M, Uchida K, Natori K, Takeda N, Katayama K (2012) 

Genogroup-specific PCR primers for detection of Norwalk-

like viruses. J Virol Methods 100: 107-114. 

11. Kroneman A, Vennema H, Deforche K, v d Avoort H, 

Peñaranda S, Oberste MS, Vinjé J, Koopmans M (2011) An 

automated genotyping tool for enteroviruses and noroviruses. 

J Clin Virol 51: 121-125.  

 
Corresponding author 
João R. Mesquita  

Escola Superior Agrária, Instituto Politécnico de Viseu  

Quinta da Alagoa - Estrada de Nelas, Ranhados 

3500 - 606 Viseu, Portugal 

Phone: 00351232446600  

Email: jmesquita@esav.ipv.pt 

 

Conflict of interests: No conflict of interests is declared.

 


	Introduction
	Methodology
	Epidemiological investigation
	Virological investigation
	Statistical analysis

	Results
	Discussion
	Acknowledgements
	References
	Corresponding author


