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Epidemiology and genotypic distribution of noroviruses in patients
with acute gastroenteritis in developing and developed countries
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Norovirus (NoV) is one of the major causes of viral sporadic
and outbreak-associated gastroenteritis across all age groups
both in developing and developed countries (1). With
the implementation of rotavirus vaccines, the rotavirus-
associated gastroenteritis cases have continuing declined
and NoV infection has become the leading cause of acute
gastroenteritis in children younger than 5 years of age (2-4).
The NoV-associated mortality has been estimated in
children aged less than 5 years in developing countries up to
218,000 deaths per year (5,6). In addition, NoV-associated
deaths in adults in upper middle- and high-income
countries have also been estimated at 2,000 to 13,000 deaths
per year (7). Currently, no NoV vaccine is available, even
though several NoV vaccine candidates are in the process of
development (8).

NoV is currently divided into at least 7 genogroups based
on phylogenetic analysis of the entire virus genome or of
individual virus genes (9,10). Each genogroup is further
subdivided into genotypes based on phylogenetic analysis of
capsid (VP1) and polymerase (RdRp) gene sequences (11),
and more than 40 genotypes have been identified (10). The
genogroup I (GI), GII and GIV are found to infect human
and cause gastroenteritis with the most prevalence of GII
and GI, respectively (12). Globally, the prevalence of GII
accounts for an average of 96.0% while GI with an average of
3.6%, and mixed infections of GI and GII with an average of
0.4% (12). Based on the capsid genotype, GIL.4 is the most

predominant genotype in most of the countries worldwide
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with the prevalence of 67.2% followed by GIL3, GIL6,
GIL.2, GIL.7 at 16.3%, 3.8%, 1.2%, 0.6%, respectively,
with small percentage of other GII genotypes (12).
A systemic review and meta-analysis of NoV global
prevalence in gastroenteritis cases indicated that the pooled
prevalence of NoV in patients with acute gastroenteritis
is 18% and the prevalence in low-mortality developing
countries is more or less the same as those in developed
countries (19% vs. 20%) (1). Additionally, the prevalences of
NoV in these two settings are relatively higher than those
in high-mortality developing countries (14%; P=0.058).
Most recently, another systemic review and meta-analysis
reported the NoV prevalence in gastroenteritis cases in
developing countries at 17% and there are no significant
differences in NoV prevalence by age groups or severity of
symptoms (13).

Regarding the frequency of NoV genotype distributions
in developing (14-17) and developed (18,19) countries,
generally, a great variety of NoV GI and GII genotypes
are similarly distributed in the developing and developed
countries except for some genotypes, GL.13, GI.14, GIL.9,
GIIL.11, GII.18, and GIL.22 that are reported only from
developing but not from developed countries (Figure 1).
The GIL.4 remains the most predominant genotype both
in developing and developed countries with the average
prevalence of 66.6% and 64.7%, respectively. The detection
rates of GIL.2, GIL.3 and GII.17 are higher in developing
than in developed countries, while those of GII.6 and
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Figure 1 Distribution of NoV genotypes in developing and developed countries. NoV, Norovirus.

GIL7 are higher in developed countries. Other GI and GII
genotypes are also detected but at a small percentage.
Recently, Hossain and colleagues published an article in
Clinical Infectious Diseases (20) describing the epidemiology
and distribution of NoV genotypes in children admitted
to a rural hospital and in healthy controls in Bangladesh
from 2010 to 2012. Bangladesh is classified as one of the
developing countries that NoV infection remains a public
health problem. They reported the prevalence of NoV in
cases with diarrhea at 18% and controls at 15% which is
relatively lower than those reported previously by Nelson
et al. (21), another group of investigators, who had also
conducted a case-control study in Bangladesh at the same
periods of time, 2010-2013. Nelson ez a/. reported the
prevalence of NoV in cases with diarrhea at 19.6% and
controls at 22.1%. The number of cases and controls of
Nelson et al. study were about 2.7 times higher than those
of Hossain ez al. study. The frequency of detection of Nov
GI and GII between these two studies are also different. In
Hossain ez al. study the GI and GII were detected at 15.0%
and 85.0%, respectively, while those reported by Nelson
et al. were 30.0% and 63.3%, respectively, and 6.7% were
mixed GI/GII infections. Hossain ez 4/. did not reported the
mixed GI/GII infections in their study. Another point of
the difference between the two studies is the difference in
the number of different kinds of NoV genotypes circulating
in pediatric patients in Bangladesh. Hossain et 4/. reported
7 GI and 12 GII genotypes compare to 6 GI and 18 GII
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genotypes reported by Nelson ez 4. It should be noted that
seven genotypes of GII (GILS5, GIL8, GIL9, GIL.12, GII.14,
GII.22, GIL.25) detected by Nelson et al. were not detected
by Hossain et al. study. Conversely, one each of GI (GI.9)
and GII (GII.16) genotypes detected by Hossain et 4/. study
were not detected by Nelson ez 4/. study. The discrepancy
between these two studies is probably due to the differences
in the sample size included in the studies, the sensitivity of
the methods used for the detection and identification of GI
and GII genotypes as well as the primer sets used by the
two studies.
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