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Abstract

The acute gastroenteritis remains a problem social, economic and of the public health of the global impact and among
the main causative agents are the viruses. This study aimed to show the circulation of rotavirus (RoV) and norovirus
(NoV) infections in children under 5 years, vaccinated or not against RoV, enrolled in the health system presented
gastroenteritis. From March 2011 to February 2012 a total of 160 stool samples were collected, overall positivity rates
were 11.9% (19/160) for NoV and was not found infected patients with RV. The children include had a mean of 2.8
and a median of 3 years of old, and the average of rotavirus vaccination rate was 83.85%. This result shows that this
circulating NoV and suggests a reduction in the occurrence of RoV infection in children with high vaccination
coverage rate.

Keywords: Rotavirus; Norovirus; Gastroenteritis.

Resumo

A gastroenterite aguda continua sendo um problema social, econémico e de salide publica do impacto global e entre
0s principais agentes causadores estdo os virus. Este estudo teve como objetivo mostrar que a circulacdo de infeccdes
por rotavirus (Rov) e norovirus (Nov) em criangas menores de 5 anos, vacinadas ou ndo contra Rov, matriculadas no
sistema de salide apresentavam gastroenterite. De marco de 2011 a fevereiro de 2012 foram coletadas 160 amostras de
fezes, as taxas de positividade geral foram de 11,9% (19/160) para Nov e ndo foram encontrados pacientes infectados
com VD. As criangas incluidas tiveram média de 2,8 e mediana de 3 anos, e a média de vacinagdo contra rotavirus foi
de 83,85%. Esse resultado mostra que esse Nov circulante sugere reducdo na ocorréncia de infeccdo por Rov em
criangas com alta cobertura vacinal.

Palavras-chave: Rotavirus; Norovirus; Gastroenterite.

Resumen

La gastroenteritis aguda sigue siendo un problema social, econémico y de salud publica del impacto global y entre los
principales agentes causantes se encuentran los virus. Este estudio tuvo como objetivo mostrar la circulacién de
infecciones por rotavirus (RoV) y norovirus (NoV) en nifios menores de 5 afios, vacunados o no contra RoV, inscritos
en el sistema de salud presentaron gastroenteritis. De marzo de 2011 a febrero de 2012 se recogieron un total de 160
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muestras de heces, las tasas generales de positividad fueron del 11,9% (19/160) para NoV y no se encontraron
pacientes infectados con VD. Los nifios incluidos tuvieron una media de 2,8 y una mediana de 3 afios de edad, y el
promedio de la tasa de vacunacion por rotavirus fue del 83,85%. Este resultado muestra que este NoV circulante y
sugiere una reduccion en la incidencia de la infeccién por RoV en nifios con alta tasa de cobertura de vacunacion.
Palabras clave: Rotavirus; Norovirus; Gastroenteritis.

1. Introduction

Due to its economic and social impact, viral gastroenteritis continues to be an important public health problem, being
caused mainly by rotavirus (Rov) and norovirus (Nov) (Banyai et al., 2018).

With the introduction of vaccination against Rov in immunization programmer the mortality generated by diarrhea
decreased significantly, as in 2010 it was estimated at 1,24 million deaths among children under 5 years of age and in 2013 this
estimate was updated to 752000 deaths. Its incubation period is short, usually less than 48 hours and the clinical manifestations
of the infection vary and depend on whether it is the first infection or reinfection (Tate et al., 2016; Cdc, 2021).

Rov was reported as the main agent of viral gastroenteritis in childhood in Brazil, however, after the beginning of
vaccination, the epidemiology of acute gastroenteritis (AGE) was modified, and recent studies have pointed to Nov as one of
the main etiological agents (Kamioka et al., 2019; Sarmento et al., 2021).

Worldwide, estimated Nov to be responsible for one-fifth of all AGE cases, leading to an expenditure of
approximately $4.2 billion per year to health care systems and over 200,000 deaths, primarily in low- and middle-income
countries (Lopman et al., 2016; Ahmed et al., 2014; Atmar et al., 2018; Banyai et al., 2018). In the case of norovirus infection,
the incubation period can vary from 24 to 48 hours, and the mode of transmission, host propensity and resistance of the virus in
the environment can influence its seasonality (Kamioka et al., 2019).

In view of the importance of the Rov and Nov in the acute gastroenteritis, this study aimed to determine the

occurrence of these viruses in children under five years of age presenting gastroenteritis, vaccinated or not against Rov.

2. Methodology

Children who underwent pediatric care in the service of Municipal health network of Guarapuava, Parana State, and
was prompted the investigation of the acute gastroenteritis to search for antigens Rov, parasitological or bacteriological stool
culture. The inclusion of cases occurred in the municipal clinical laboratory and a total of 160 stool samples from children
under five years of age were collected from March 2011 to February 2012.

The samples analyzed to determine the Rov group A was performed a reaction Multiplex Nested RT-PCR for gene
VP4 using primers CON2/CON3 that amplifies 876 pb (Gentsch, 1992), for gene VP7 using the primers BEG/END that
amplifies 1062 pb (Gouvea, 1990) and NoV Gl was determined by RT-PCR using primers G2SKF/G2SKR specific for the N-
Terminal region that amplifies 344 pb (Kojima et al, 2002).

After obtaining written parental consent, children were assessed to establish the clinical presentation and parents were
asked for the child vaccination cards. The children were classified as vaccinated for rotavirus if the card had the 2 documented

doses of the vaccine, and the children with one or no rotavirus vaccine dose were classified as unvaccinated.

3. Results and Discussion
In this study where evaluated the circulation of Rov and Nov in children in the community, we did not find patients
infected with Rov and Nov detection rate was 11.9%. The children include had a mean of 2.8 and a median of 3 years of old

and the average of Rov vaccination rate was 83.85%. Nov positives were detected mainly in September and October months of
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2011 (figure 1), when an outbreak occurred in this period. Among 19 cases of Nov infection, 10 were females (52,63%) and 9

males (47,37%), as mean of 2.95 and a median 3.0 years of old.

Figura 1 - Monthly distribution of the samples included in the study, according to the result in the detection for NoV.
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Recent studies have demonstrated the importance of Nov in humans of all ages and worldwide (Leshem et al., 2013;
Ferreira et al., 2012; Cilli et al., 2011; Bucardo et al., 2011; Tuan et al., 2012). NoV in Brazil are still little studied compared to
world data, the few studies investigate almost exclusively hospitalized patients and indoors (kindergartens, nursing homes),
missing studies in the community, which raises questions about how these viruses are distributed in the environment (Barreto
et al.; 2006). The follow-up of AGE caused by Rov plays an important role due to the need for viral circulation surveillance
after vaccine implantation, as well as continuously monitoring the benefits generated by this preventive measure (Valencia et
al., 2003).

According to the evaluation of Rov and Nov circulation in community children, no rotavirus-infected patients were
found. Studies conducted in the hospital often report a higher incidence of rotavirus than community studies, because rotavirus
infection is more severe than other etiological agents, most of the time leading the child to hospitalization (Vieira et al., 2011).

The development of effective vaccines has assumed great importance for the control of Rov infections (Patel et al.,
2013). Thus, WHO recommended general vaccination in all children in the world and emphasized being essential measure in
preventing this viral infection. The absence of rotavirus may be related to the vaccination rate of the children included in the
study, in which it presented an overall vaccination rate of 83.8%, ranging from 56.5% to 100% according to age group. Data
from the literature pointed to a general vaccination coverage in the country close to that found in this study, after the beginning
of vaccination for Rov the vaccination coverage was 79.79% in 2007 to 81.18% in 2008, in 2009 it was 85.99%, 2010 it was
83.04% and 2011 with 87.12% (Domingues & Teixeira, 2013). However, it fell and reached 77% in 2020 (Nunes, 2021).

In this study the detection rate of Nov was 11.9%, in Brazil data published in the literature show varied positivity rates
for Nov ranging from 8% to 39.7%. (Soares et al., 2007; Ribeiro et al., 2008; Ferreira et al., 2012; Morillo et al., 2008;
Kamioka et al., 2019; Sarmento et al., 2021; Siqueira et al., 2013; Raboni et al., 2014; Amaral et al., 2015). Although this virus
was first associated with Al, the lack of methods to cultivate it underestimated its importance, both in sporadic cases and in
outbreaks, which could only be better detected after the development of molecular methods (Morillo et al., 2008; Morillo et al.,
2011).
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4. Conclusion
In conclusion, this study demonstrated that 11,9% of the acute gastroenteritis identified in up to five years of age
children was associated with NoV, while that RoV don’t was identified could be related of high-rate immunization of this

population.
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