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Abstract

Background: Noroviruses are increasingly recognized as a major cause of sporadic and
epidemic acute gastroenteritis (AGE). Although there have been multiple studies published on
norovirus epidemiology in Latin America, no comprehensive assessment of the role of norovirus
has been conducted in the region. We aim to estimate the role of norovirus in the Latin American
region through a systematic review and meta-analysis of the existing literature.

Methods: We carried out a literature search in MEDLINE, SciELO and LILACS. We included
papers that provided information on the prevalence or incidence of norovirus (including
seroprevalence studies and outbreaks), with a recruitment and/or follow-up period of at least 12
months and where the diagnosis of norovirus was confirmed by reverse transcription polymerase
chain reaction. The data were pooled for meta-analysis to estimate the prevalence of norovirus
AGE and norovirus asymptomatic infection with 95% confidence intervals (ClIs).

Results: Thirty-eight studies were included in the review. Overall, the prevalence of norovirus
among AGE cases was 15% (95% CI: 13-18). By location, it was 15% in the community (95% CI:
11%-21%), 14% in outpatient settings (95% ClI: 10%—-19%) and 16% in hospital locations (95%
Cl: 12%-21%). The prevalence of norovirus among asymptomatic subjects was 8% (95% CI: 4-
13). Norovirus Gl1.4 strains were associated with 37%-100% of norovirus AGE cases, but only
7% of norovirus asymptomatic detections.

Conclusions: Noroviruses are associated with almost 1 out of every 6 hospitalizations because
of acute diarrhea in children younger than 5 years of age in Latin America.
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Despite recent advances, infectious acute gastroenteritis (AGE) continues to be an important
cause of morbidity and mortality among children less than 5 years of age. An estimated 1.7
billion AGE episodes occurred in 2010, of which 36 million progressed to severe disease,
causing 700,000 deaths.> AGE remains the second leading cause of death in this age group
after pneumonia.! Greater than half of severe AGE episodes in children less than 5 years of
age can be attributed to rotavirus, enteropathogenic Escherichia coli, human caliciviruses
(which includes norovirus and sapovirus) and enterotoxigenic £.coli.2

Noroviruses, part of the Caliciviridae family, are increasingly recognized as a major cause of
sporadic cases and outbreaks of AGE in all age groups. A recent review estimated that 24%
of all community AGE cases, 20% of those attending outpatient clinics with AGE and 17%
of those hospitalized for AGE are associated with norovirus.3 In the US alone, it is estimated
that 20 million cases occur every year resulting in 71,000 hospitalizations, 400,000
emergency room visits and 1.8 million primary care visits.*

Noroviruses were the leading cause of AGE requiring hospitalization after rotavirus in
children.>8 However, in countries that have introduced rotavirus vaccines, noroviruses are
becoming the leading cause of hospitalization for AGE in the pediatric population.®-11
Asymptomatic infection also occurs and noroviruses can be shed for weeks following
infection, both in symptomatic and asymptomatic subjects.1? While asymptomatic infections
are relatively common,13 their significance and importance in transmission are uncertain.

Although there have been several studies on norovirus in different Latin American countries,
there has not been a systematic review conducted to estimate its role regionally.
Accordingly, we conducted a systematic literature review and meta-analysis to estimate the
role of norovirus infection in Latin America. Specifically, we aimed to describe the
prevalence of norovirus AGE, the prevalence of asymptomatic norovirus infection, the
incidence of norovirus AGE, the seroprevalence of norovirus infection and the prevalence of
norovirus associated with AGE outbreaks.

MATERIALS AND METHODS

Search Strategy and Selection Criteria

We carried out a literature search in MEDLINE (via PubMed), SciELO and LILACS using
the terms norovirus* OR calicivirus* AND *“country.” We carried out the search individually
for each Latin American country following the list of Pan American Health Organization
membership nations.1# There were no language limitations or other filters applied to the
search. We applied the following inclusion criteria:

. The study must include primary data.

. The study must provide data on at least one of the following:

Pediatr Infect Dis J. Author manuscript; available in PMC 2021 March 29.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

O’Ryan et al.

Page 3

- Prevalence of norovirus infection among AGE cases, defined as the
number of AGE cases that have a stool sample positive for norovirus by
RT-polymerase chain reaction (RT-PCR) divided by the total number of
AGE cases tested.

- Incidence of norovirus-associated AGE, defined as the number of AGE
cases that have a stool sample positive for norovirus by RT-PCR in a
defined time period and population divided by the total population
initially at risk (or by the sum of the person time of observation
contributed by each population subject).

- Prevalence of norovirus infection among asymptomatic subjects,
defined as the number of subjects without AGE symptoms that present
a stool sample positive for norovirus by RT-PCR.

- Seroprevalence of norovirus infection, defined as the number of
subjects with detectable norovirus antibodies in their serum divided by
the total number of subjects tested.

- Prevalence of norovirus AGE outbreaks, defined as the number of AGE
outbreaks attributed to norovirus in a defined area or region, divided by
the total number of AGE outbreaks in the area or region under
surveillance.

. Recruitment or follow-up of at least 12 months (not applicable for
seroprevalence studies).

We excluded the following: (1) studies that did not report the total number of patients with
AGE, the number of norovirus-positive cases or percentages that allowed these raw numbers
to be calculated; (2) studies where only samples negative for other pathogens were tested for
norovirus and did not provide the total number of samples tested; (3) studies providing data
on the prevalence of norovirus AGE outbreaks, which did not provide the total number of
AGE outbreaks in the region or area under surveillance and (4) studies for which we could
not obtain the full text electronically. Study selection and data extraction were carried out by
a single reviewer.

Data Extraction and Bias Assessment

Data were extracted and stored in an MS Excel grid, purposefully developed for this review.
The following data were extracted: first author, title, journal, year of publication, country,
start and end year of data collection, study design, case definition of AGE, diagnostic
method used, sample size (number of cases tested), number of cases positive for norovirus
(by genotype when available), number of asymptomatic subjects tested (if included), number
of asymptomatic subjects positive for norovirus, age and location. In addition, information
was collected on the rotavirus vaccine introduction status of the country at the time of the
data collection.1®> When available, the data were stratified by age group and location for
those studies reporting data for more than one age group and/or location, as well as by
rotavirus vaccine introduction status.
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All norovirus-positive samples were included even in the presence of other pathogens to
avoid introducing a bias when comparing with studies that tested only for norovirus and in
which coinfection with other pathogens was not assessed. For studies that assessed norovirus
only among samples negative for other pathogens, we considered the total number of
samples tested as denominator.

We stratified data into 4 different locations as a proxy for severity: community, outpatient,
hospital (including emergency department visits) and other/not specified (for studies that did
not specify location or where data were given for more than one location without
stratification or other locations, eg, day care centers). Where possible, we also stratified the
data by norovirus genotype.

Meta-analysis

RESULTS

A meta-analysis was performed for the prevalence of norovirus AGE and for the prevalence
of asymptomatic norovirus infection. We decided not to perform a meta-analysis for the
other outcomes given the low number of studies available and/or the heterogeneity of study
methods and outcomes/summary statistics reported between studies.

The meta-analysis was stratified where possible by location, age group, genotype and
rotavirus vaccine introduction status. We generated pooled estimates of the prevalence of
norovirus AGE and asymptomatic infection with 95% confidence intervals (Cls) by fitting
random-effects meta-analysis regression models using the restricted maximum likelihood
method. We used the Freeman-Tukey double arcsine transformation for normalization and
variance stabilization,16 and back-transformation of the estimated average using the
harmonic mean of the sample sizes.1” We calculated the 12 statistic as a measure of the
proportion of the overall variation that was attributable to between-study heterogeneity. All
analyses were conducted with the statistical software R version 3.2.0 (R Core team, Vienna,
Austria) using the metafor package.18:19

We carried out the database search on March 17, 2015, identifying 397 records. After
duplicates were removed, we were left with 322 unique records for screening. We excluded
217 records after title and abstract screening for not being related to the purpose of this
review. A further 3 records were excluded because it was not possible to obtain the full text
online. We assessed 102 full text articles for eligibility, of which 38 were selected to be
included in the review (Fig. 1). Of these, 30 were included in the meta-analysis.

Among the 38 articles selected, 29 provided data on the prevalence of norovirus AGE, 3
provided data on the incidence of norovirus AGE, 13 on the prevalence of asymptomatic
norovirus infection, 6 on seroprevalence and 2 on outbreaks. The study characteristics and
references are presented in the Table (Supplemental Digital Content 1, http://
links.lww.com/INF/C552).

Pediatr Infect Dis J. Author manuscript; available in PMC 2021 March 29.


http://links.lww.com/INF/C552
http://links.lww.com/INF/C552

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

O’Ryan et al. Page 5

Prevalence of Norovirus Infection Among AGE Cases

We identified 29 studies providing data on the prevalence of norovirus disease from 11
countries. The data collection of these studies took place between 1989 and 2012, with most
of the data collected in the period 2004—2012. All studies except for one provided data only
for children, with most studies focusing in children less than 5 years of age. Overall, the
prevalence of norovirus AGE ranged from 2% (A7) to 36% (A4). By location, the
prevalence of norovirus AGE ranged from 7% (A19) to 23% (A23) in the community (N =
8), 7% (A6) to 24% (A5) in outpatient locations (N = 7) and 2% (A7) to 36% (A4) in
hospital locations (N = 19) (Table 1). (Nota bene: N refers to the number of studies.)

All 29 studies were included in the meta-analysis to estimate the pooled prevalence of
norovirus infection among AGE cases. The overall pooled prevalence was 15% (95% CI:
13%-18%). By location, it was 15% in the community (95% CI: 11%-21%); 14% in
outpatient locations (95% CI: 10%-19%) and 16% in hospital locations (95% CI: 12%-—
21%) (Table 2; Fig. 2).

The pooled prevalence was 15% (95% CI: 12—19) for studies from countries that had not
introduced rotavirus vaccination at the time of data collection (N = 21), and 16% (95% CI:
12-22) for studies from countries that had already introduced rotavirus vaccination at the
time of data collection (N = 8) (Fig. 3).

Fourteen of the studies provided genogroup and/or genotype information. Overall, Gl
noroviruses were found in 0%—-25% of all cases (A4, A7, A10, All, A13, Al5, A21-A28),
whereas Gl noroviruses were found in 75%-100% of all cases (A4, A7, A10, All, Al3,
Al15, A21-A28). Gll.4 strains were identified in 37%-100% of all cases (N = 13) (A4, A7,
Al10, All, A13, Al5, A21-A26, A28).

Incidence of Norovirus-associated AGE

Three studies from 3 different countries provided data on the incidence of norovirus disease.
The data collection took place between 2007 and 2012. All these studies were carried out in
children younger than 5 years of age in community locations. The overall norovirus AGE
incidence in these studies ranged from 17 to 23 cases of norovirus disease per 100 person-
years (A26, A27) (see Table 3).

Prevalence of Norovirus Infection Among Asymptomatic Subjects

We found 13 studies providing data on the prevalence of asymptomatic norovirus infection
from 6 countries, with data collected between 1989 and 2012. All studies were conducted in
children younger than 15 years of age. The prevalence in the different studies ranged from
0% (A6, A24) to 36.4% (A4). By location, the prevalence of asymptomatic infection ranged
from 0% (A24) to 18% (A26) in the community (N = 8) and from 0% (A6) to 36.4% (A4) in
hospital locations (N = 5) (Table 4). Only 2 studies provided data on genotypes, reporting
norovirus Gll in 67%—-100% of the infections (A11, A16). Among norovirus GlI infections,
over 90% were caused by non-Gll.4 genotypes (All, Al6).

The 13 studies were included in the meta-analysis. The pooled prevalence of norovirus
infection among asymptomatic subjects was 8% (95% CI: 4-13) (Fig. 4). The mean
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prevalence was 8% (95% CI: 3-15) for studies carried out before rotavirus vaccine
introduction (N = 8) and 7% (95% CI: 1-17) for studies carried out after the introduction (N
=5).

Seroprevalence of Norovirus Infection

Six studies provided data on seroprevalence of norovirus infection from 4 countries, with
data collected between 1970 and 2002. These studies tested for GI.1 antibodies, GI1.3
antibodies or both. Three studies were conducted in children younger than 5 years of age,
one included adults up to 45 years, and two included all ages. One study did not specify the
genotype/s that were tested for. The seroprevalence of norovirus infection overall ranged
from 2% to 87% (N = 6) (A31-A36). For Gl.1, it ranged from 2% to 77% (N = 4) (A31-
A33, A35) and for GII1.3 from 16% to 57% (N = 2) (A33, A34). Age group specific data are
presented in Table 5.

Prevalence of Norovirus AGE Outbreaks

We identified 2 studies providing data on the prevalence of norovirus AGE outbreaks from 2
countries, with data collection between 2000 and 2009. The prevalence of norovirus among
AGE outbreaks reported was 4 and 45% (A37-A38).

DISCUSSION

In this review and meta-analysis, we report the first systematic synthesis of epidemiologic
studies of norovirus for the Latin American region. We found norovirus to be a major cause
of AGE in Latin America, associated with 15% (95% CI: 13-18) of all cases.

The overall prevalence of norovirus infection among AGE cases in Latin America is in line
with a recent global systematic review and meta-analysis of noroviruses, which found
noroviruses to be associated with 18% of AGE cases.3 While the general design of our
review is similar to the one by Ahmed et al,3 there are some important differences: we did
not stratify per development index or strain year, and the scope of our review is wider,
including not only the prevalence of norovirus but also incidence, seroepidemiology and
outbreaks. We also did not stratify in the meta-analysis by age group, because all studies
published except for one included only pediatric population younger than 15 years of age.
Recent studies from Finland, the US and Nicaragua have shown an increase in the
prevalence of norovirus after the introduction of rotavirus vaccination in those countries.
10.11.20 W did not see a pattern of increasing norovirus prevalence in locations with
rotavirus vaccination. Only 2 studies provided data for rotavirus vaccination coverage in the
study population. Even if rotavirus vaccine was introduced in the country, vaccination
coverage may have been low in the study population and account for the lack of rotavirus
vaccine impact on the prevalence of norovirus infection we observed. In addition, data
collection for several of these studies were initiated only 1-2 years after rotavirus vaccine
introduction, precluding a robust before/after comparison.

The community incidence of norovirus AGE among children less than 5 years of age ranged
from 17 to 23 cases per 100 person-years. This is in line with estimates from the United
Kingdom, of 21 per 100 person-years in the same age group.2! Norovirus asymptomatic
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infection is common among children in Latin America. We estimated the prevalence of
norovirus asymptomatic infection at 8% (95% CI: 4-13); this is similar to the 7% (95% CI:
3-10) reported by Ahmed et al.3

The few seroprevalence studies available confirm that norovirus exposure is very common in
Latin America, with up to 77% of the population exposed to GI.1 and up to 57% to GI1.3.
As expected, seroprevalence generally increased progressively with age as reported in other
regions.22:23 These seroprevalence studies were performed decades ago, so the most
common current serogroup circulating worldwide (GI1.4) was not studied.

Noroviruses are the leading cause of outbreak-associated gastroenteritis worldwide, causing
50% of all-cause and more than 90% nonbacterial epidemic gastroenteritis.24 Only 2 studies
provided data on the prevalence of norovirus infection among AGE outbreaks in Latin
America with very different results. Surveillance data from Brazil found only 4% of all AGE
outbreaks to be associated with norovirus, compared with 45% in Chile. This discrepancy
could be explained by differences in the focus and coverage of the 2 surveillance systems, as
it has been reported previously for European countries.?®

Like in most studies elsewhere, GIl was dominant compared with Gl in Latin America, with
Gl associated with over 75% of norovirus AGE cases. Gl1.4 strains were associated with
37%-100% of all norovirus AGE cases. However, only 2 studies provided data for norovirus
genotyping. Hoa Tran et al2® reported in a review of pediatric norovirus AGE that GlI
noroviruses were associated with 96% of cases, whereas Gl1.4 strains were associated with
70% of all norovirus AGE cases. In contrast, the majority of asymptomatic infections were
caused by non-Gl1.4 strains in our review. The relevance of this may need further evaluation
because the total number of samples tested was small (N = 22). Novel GlI.4 variants emerge
globally every 2—4 years, apparently in response to population immunity.2” Increases of
norovirus disease activity have been reported from a number of countries, most clearly in
March 2002 and July 2006, though it would be unlikely to detect such an impact in a
nonsensitive literature review as conducted here, where studies typically covered many
seasons.

Our study had several limitations. Although our initial objective was to evaluate the role of
norovirus infection in Latin America for all ages, the lack of studies in adults largely limited
our conclusions to the pediatric population. Only 1 study included subjects 15 years of age
and older, and most restricted recruitment to children younger than 5 years of age. We found
considerable heterogeneity in results of individual studies. This may reflect real differences
in norovirus prevalence between different countries and/ or regions. However, results may
have been influenced by a variety of factors including differences in laboratory testing, use
of different AGE case definitions, use of different definitions of asymptomatic subject
(healthy vs. non-AGE) and symptom-free period (varying from 2 weeks to 2 months), as
well as differences in health care access and utilization between countries. Some studies
only tested for norovirus among specimens negative for another pathogen, so coinfections
may have been underestimated. In addition, we included all studies that provided data for 12
or more months, but without restricting to multiples of 12 months to ensure full year
recruitments. This could have overestimated the prevalence of norovirus infection among
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AGE cases if winter months were over-represented, although we think this is unlikely since
only 8 out of the 29 studies included had recruitments that were not multiples of 12 months.
Among those, only 1 had recruitment duration below 24 months. Finally, screening and data
extraction were carried out by a single reviewer. However, given the nature of this review
where only descriptive data were considered (as opposed to comparative effectiveness
reviews) with simple and straightforward eligibility criteria, we considered that the impact
on the quality of the review would be minimal.

In conclusion, noroviruses are a leading cause of AGE in Latin America, in line to what has
been reported globally. Noroviruses are associated with 15% of all AGE cases, and Gll.4
strains predominate. Asymptomatic infection is common with an apparent predominance of
non-Gl1.4 strains. Serologic studies point to universal exposure, but current serologic survey
methods are insufficient to identify exposure to specific strains. More studies are needed to
fully define the burden of norovirus infection in terms of total cases, medical care-seeking
and attributable deaths in children and, especially, in adults, for whom data are very scarce.
AGE outbreak reporting with norovirus diagnostics, including molecular epidemiology;, is
also lacking for many countries in the region.
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FIGURE 1.

Study selection flow diagram (PRISMA). PRISMA indicates Preferred Reporting Items for

Systematic Literature Reviews and Meta-Analyses.
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Study N AGE N pos Proportion [95% CI]
Community

Farkas, 2000 [A1] 115 9 —a— 0.08[0.04,0.14
Yori, 2009 [A12] 263 56 —a— 0.21[0.17,0.26
Rivera, 2011 [A19] 587 39 - 0.07[0.05,0.09]
Vicentini, 2013 [A21] 131 12 —a— 0.09[0.05,0.15]
Aragao, 2013 [A24] 81 16 ——y 0.20[0.12,0.29]
Becker-Dreps, 2014 [A27] 333 68 —a— 0.20[0.16,0.25]
Saito, 2014 [A23] 1495 341 o 0.23[0.21,0.25]
Lopman, 2014 [A26] 438 79 —a— 0.18[0.15,0.22]
RE model for community subgroup 5 e 0.15[0.11,0.21]
(Heterogeneity: Q = 115.6; p-value = 0; I° = 93%)

Outpatient

Bereciartu, 2002 [A5] 66 16 e ——" 0.24[0.15,0.35]
O'Ryan, 2000 [A6] 274 18 ——y 0.07[0.04,0.10]
Bucardo, 2008 [A15] 409 45 - 0.11[0.08,0.14 ]
O'Ryan, 2010 [A18] 359 49 —a— 0.14[0.10,0.17 ]
O'Ryan, 2009 [A17] 145 26 —— 0.18[0.12,0.25]
Bucardo, 2014 [A25] 155 32 —a— 0.21[0.15,0.27 ]
Estevez, 2013 [A22] 1875 227 e 0.12[0.11,0.14]
RE model for outpatient subgroup 5 B 0.14[0.10,0.19]
(Heterogeneity: Q = 30.4; p-value = 0; I° = 88%)

Hospital

Parashar, 2004 [A3] 233 81 0.35[0.29, 0.41
Castilho, 2006 [A4] 94 34 —e 0.36[0.27, 0.46
O'Ryan, 2000 [A6] 162 9 —a— 0.06[0.02,0.10
O'Ryan, 2000 [A6] 248 26 —a— 0.10[0.07,0.15
Gutierrez, 2006 [A8] 300 30 i 0.10[0.07,0.14
Gutierrez-Escolano, 2010 [A7] 1129 22 0.02[0.01,0.03
Borges, 2006 [A2] 1006 87 . 0.09[0.07,0.10
Gonzalez, 2011 [A10] 480 61 - 0.13[0.10,0.16
Andreasi, 2008 [A9] 406 31 - 0.08[0.05,0.10
Barreira, 2010 [A11] 229 40 e 0.17[0.13,0.23
Victoria, 2007 [A13] 318 65 —a— 0.20[0.16,0.25
Bucardo, 2008 [A15] 133 20 —— 0.15[0.09, 0.22
Ribeiro, 2008 [A14] 64 23 I 0.36[0.25, 0.48
Montenegro, 2014 [A20] 92 20 — 0.22[0.14,0.31
O'Ryan, 2010 [A18] 1554 287 - 0.18[0.17,0.20
Bucardo, 2014 [A25] 175 47 e — 0.27[0.21,0.34
Estevez, 2013 [A22] 528 114 —a— 0.22[0.18,0.25
Raboni, 2014 [A28] 225 19 —— 0.08[0.05,0.12
Ribas, 2015 [A29] 88 28 —_—y 0.32[0.22,0.42
Amaral, 2015 [A30] 591 46 o 0.08[0.06,0.10
RE model for hospital subgroup ” ~ 0.16[0.12,0.21]
(Heterogeneity: Q = 538.7; p-value = 0; I° = 97%)

RE model for all studies < 0.15[0.13,0.18]

(Heterogeneity: Q = 738.9; p-value = 0; [? = 96%)

[ [ | [ [ |

0.0 0.1 0.2 0.3 04 0.5
Proportion

FIGURE 2.
Forest plots of the proportion of AGE cases positive for norovirus stratified by location

(community, outpatient and hospital), ordered by last year of data collection.
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Study N AGE N pos Proportion [95% CI]
Pre-RV vaccine
Farkas, 2000 [A1] 115 9 —a— 0.08[0.04,0.14]
Parashar, 2004 [A3] 233 81 —a— 0.35[0.29,0.41]
Bereciartu, 2002 [A5] 66 16 I ] 0.24[0.15,0.35]
Castilho, 2006 [A4] 94 34 I ] 0.36[0.27,0.46]
O'Ryan, 2000 [A6] 274 18 - 0.07[0.04,0.10]
O'Ryan, 2000 [A6] 162 9 —a— 0.06[0.02,0.10]
O'Ryan, 2000 [A6] 248 26 . 0.10[0.07,0.15]
Gutierrez, 2006 [A8] 300 30 - 0.10[0.07,0.14]
Gutierrez-Escolano, 2010 [A7] 1129 22 - 0.02[0.01,0.03]
Borges, 2006 [A2] 1006 87 - 0.09[0.07,0.10]
Gonzalez, 2011 [A10] 480 61 = 0.13[0.10,0.16]
Andreasi, 2008 [A9] 406 31 - 0.08[0.05,0.10]
Barreira, 2010 [A11] 229 40 — 0.17[0.13,0.23]
Victoria, 2007 [A13] 318 65 [ 0.20[0.16,0.25]
Bucardo, 2008 [A15] 409 45 = 0.11[0.08,0.14]
Bucardo, 2008 [A15] 133 20 m 0.15[0.09,0.22]
Ribeiro, 2008 [A14] 64 23 I — 0.36[0.25,0.48]
Yori, 2009 [A12] 263 56 —— 0.21[0.17,0.26]
Montenegro, 2014 [A20] 92 20 [ 0.22[0.14,0.31]
O'Ryan, 2010 [A18] 359 49 —— 0.14[0.10,0.17]
O'Ryan, 2009 [A17] 145 26 —— 0.18[0.12,0.25]
O'Ryan, 2010 [A18] 1554 287 - 0.18[0.17,0.20]
Rivera, 2011 [A19] 587 39 - 0.07[0.05,0.09]
Estevez, 2013 [A22] 1875 227 H 0.12[0.11,0.14]
Estevez, 2013 [A22] 528 114 m 0.22[0.18,0.25]
Ribas, 2015 [A29] 88 28 . 0.32[0.22,042]
RE model for pre-RV vaccine subgrou - 0.15[0.12,0.19]
(Heterogeneity: Q = 559.5; p-value = 0; I° = 96%)
Post-RV vaccine
Vicentini, 2013 [A21] 131 12 [ — 0.09[0.05,0.15]
Aragao, 2013 [A24] 81 16 [ — 0.20[0.12,0.29]
Bucardo, 2014 [A25] 155 32 ] 0.21[0.15,0.27]
Bucardo, 2014 [A25] 175 47 —— 0.27[0.21,0.34]
Becker-Dreps, 2014 [A27] 333 68 e 0.20[0.16,0.25]
Raboni, 2014 [A28] 225 19 —— 0.08[0.05,0.12]
Saito, 2014 [A23] 1495 341 . 0.23[0.21,0.25]
Amaral, 2015 [A30] 591 46 . 0.08[0.06,0.10]
Lopman, 2014 [A26] 438 79 —a— 0.18[0.15,0.22]
RE model for post-RV vaccine subgroup s 0.16[0.12,0.22]
(Heterogeneity: Q = 114.1; p-value = 0; I = 92%)
RE model for all studies <> 0.15[0.13,0.18]

[

FIGURE 3.

0.0 0.1 0.2 0.3 0.4 0.5

Proportion

Forest plots of the proportion of AGE cases positive for norovirus, overall and stratified by
RV vaccine introduction, ordered by last year of data collection. RV indicates rotavirus.
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Study N asymptomatic N pos Proportion [95% CI]
Community
Aragao, 2013 [A24] 78 0 -— 0.00[0.00,0.02]
Becker-Dreps, 2014 [A27] 106 14 - 0.13[0.07,0.20]
Bucardo, 2010 [A16] 163 19 —a— 0.12[0.07,0.17]
Farkas, 2000 [A1] 66 3 - 0.05[0.01,0.11]
Lopman, 2014 [A26] 1016 181 = 0.18[0.16,0.20]
Saito, 2014 [A23] 3690 491 HH 0.13[0.12,0.14]
Vicentini, 2013 [A21] 266 - H— 0.02[0.00,0.03]
Yori, 2009 [A12] 75 6 —— 0.08[0.03,0.15]
RE model for community subgroup = 0.08[0.03,0.13]
(Heterogeneity: Q = 116.9; p-value = 0; I* = 96%)
Hospital
Barreira, 2010 [A11] 90 12 —— 0.13[0.07,0.21]
Castilho, 2006 [A4] 55 20 i 0.36[0.24,0.50]
Montenegro, 2014 [A20] 57 2 —— 0.04[0.00,0.10]
O'Ryan, 2000 [A6] 50 0 — 0.00[0.00,0.03]
O'Ryan, 2000 [A6] 80 1 - 0.01[0.00,0.05]
Parashar, 2004 [A3] 248 32 —a— 0.13[0.09,0.17]
RE model for hospital subgroup —~cm i E— 0.08[0.01,0.20]
(Heterogeneity: Q = 54.4; p-value = 0; I = 93%)
RE model for all studies < 0.08[0.04,0.13]
(Heterogeneity: Q = 175; p-value = 0; I* = 96%)
[ [ [ [ [ [
0.0 0.1 0.2 0.3 04 0.5
Proportion

FIGURE 4.

Forest plots of the proportion of asymptomatic individuals positive for norovirus, overall and
stratified by RV vaccine introduction. RV indicates rotavirus.
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TABLE 3.

Incidence of Norovirus Infection in the Community in Latin America

Age Group  Number of Studies  Incidence per 100 Person-Years References
Total <3 yr 1 17 A26
Total <5 yr 1 23 A27
<6 mo 2 3-29 A23, A26
6-11 mo 2 35-79 A23, A26
12-23 mo 2 21-84 A23, A26
24-36 mo 1 7 A23
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TABLE 4.

Prevalence of Asymptomatic Norovirus Infection in Latin America Overall and by Location

Location Number of Studies Sample Size  Prevalence Range (%0) References

All locations 13 6040 0-36 Al, A3, A4, A6, All, A12, Al6, A20, A21, A23, A24, A26,
A27

Community 8 5460 0-18 Al, A12, A16, A21, A23, A24, A26, A27

Hospital 5 580 0-36 A3, A4, A6, All, A20
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TABLE 5.

Seroprevalence of Norovirus Infection in Latin America per Genotype and Age Group

Genotype  Age Group (yr) Number of Studies Sample Size  Seroprevalence Range (%0) References
Overall All 6 3550 2-87 A31-A36
Gl.1 0-5 3 930 71-75 A31, A32, A35
6-10 1 54 87 A3l
11-20 1 123 70 A3l
21-30 1 116 72 A3l
30+ 1 127 85 A3l
Total 4 1380 2-77 A31, A32, A33, A35
GIlL.3 1-4 1 133 34 A34
5-14 1 261 56 A34
15+ 1 111 81 A34
Total 2 2359 16-57 A33, A34
NS <2 1 52 58 A36

NS indicates not specified.
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