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Rotavirus G9P[4]  
in 3 Countries in 
Latin America, 

2009–2010
To the Editor: Group A rota-

viruses are the most common viral 
cause of acute gastroenteritis in young 
children. The most frequently detect-
ed group A rotavirus genotype com-
binations include G1P[8], G2P[4], 
G3P[8], G4P[8], and G9P[8]. The G9 
genotype has been associated with 
multiple P types, including P[8], P[6], 
and P[4], although genotype G9P[8]  
is predominant (1).

In Latin America, a large num-
ber of unusual G-P combinations 
have been reported, and among these 
is the rare G9P[4] genotype, which 
was identified in Brazil in the 1990s 
(2), and later reported infrequently 
elsewhere in Latin America (3). In 
2010, cases of group A rotavirus gas-
troenteritis associated with genotype 
G9P[4] were reported in Mexico (4). 
Increases in the incidence of group A 
rotavirus gastroenteritis were reported 
in 2010 in Mexico and Guatemala 
and in 2009 in Honduras (http://new.
paho.org/hq/dmdocuments/2010/Epi_
Alerts_2010_mar_5_rotavirus.pdf).

In response to these reports of 
increased group A rotavirus disease, 
fecal samples collected in Chiapas 
State, Mexico (in 2010, 30% of the 
cases in Mexico were from Chi-
apas), Guatemala, and Honduras in 
2009–2010 that were positive by 
enzyme immunoassay were sent to 
the US Centers for Disease Control 
and Prevention (Atlanta, GA, USA) 
for characterization. Viral protein 4 
(VP4) (P) and VP7 (G) genotyping, 
nucleotide sequencing, and genotype 
identification were performed by us-
ing consensus and genotype-specific 
oligonucleotide primers (5), and se-
quences were subjected to phyloge-
netic analyses. VP6 and nonstructural 
protein 4 (NSP4) genes of selected 
samples were also sequenced.

For 26 samples from Mexico, 
G9 accounted for ≈90% of all the G 
types; all samples had mixed P types. 
Approximately 80% of samples 
were genotype G9P[4,8]; genotypes 
G3P[4,8], G3,9P[4,8], and G9P[4,9] 
accounted for the remaining samples. 
We hypothesize that the G9P[4,8] gen-
otype was the result of mixed G9P[4] 
and G9P[8] infections by strains with 
homologous G9 VP7 genes. For 41 
samples from Guatemala, G9P[4] 
accounted for 66%, followed by 
G9P[8] (32%), and G3,9P[4,8] (2%). 
For 50 samples from Honduras, 50% 
were G1P[8] and 36% were G9P[4]. 
G3P[8], G1,3P[8], and G4P[6] com-
prised the remaining samples.

Results showed an increase in 
prevalence of the rare G9P[4] strain, 
which was the predominant strain 
in Guatemala and Mexico, and the 
second most predominant strain in 
Honduras, after G1P[8]. Group A ro-
tavirus genotypes G1P[8] and G3P[8] 
have been reported to be predominant 
in Mexico (4). G1P[8] and G2P[4] 
were associated with most group A ro-
tavirus infections in Guatemala (6,7) 
and G2P[4] predominated in Hondu-
ras (7). G9P[4] has not been reported 
in Guatemala or Honduras. In Mex-
ico, the outbreak might have origi-
nated from a common source, such as  
untreated drinking water (http:// 
new.paho.org/hq/dmdocuments/ 
2010/Epi_Alerts_2010_mar_5_rota-
virus.pdf).

Phylogenetic analysis of G9 
gene sequences from the 3 countries 
showed that they clustered in a sub-
lineage and were closest to G9P[8] 
strains circulating globally (Figure, 
Appendix, panel A, wwwnc.cdc.gov/
EID/article/19/8/13-0288-F1.htm). 
VP4 genes from the 3 countries also 
clustered within a sublineage of a 
clade containing global strains (Fig-
ure, Appendix, panel B). VP6 se-
quences clustered within a sublineage 
of the I2 genotype clade (Figure, Ap-
pendix, panel C). NSP4 gene sequenc-
es clustered within a sublineage of the 

E6 genotype clade, which they shared 
with group A rotavirus strains from 
India and Bangladesh (Figure, Appen-
dix, panel D).

The high degree of genetic simi-
larity among these strains in all 4 
genes (99.6%–100%), as demonstrat-
ed in this study, suggests that strains 
from all 3 countries had a common 
origin. In regions of overlapping se-
quence, VP4 gene sequences from this 
study shared 98.3%–100% identity 
(408 bases) with G9P[4] strains from 
Mexico (GenBank accession nos. 
JN180414–JN180451), and VP7 gene 
sequences shared 97.9%–98.9% iden-
tity (97 bases) (GenBank accession 
nos. JN180376–JN180413).

Rahman et al. have hypothesized 
that the G9P[4] genotype combination 
was formed by reassortment between 
more frequently occurring strains 
(e.g., G2P[4] and G9P[6] strains) (8). 
Potential parental strains have been 
circulating at high levels in Latin 
America for ≈30 years. During this 
period, G9 and P[4] accounted for 
15% and 22% of all G and P types, 
respectively, in Latin America and the 
Caribbean (3). Only 0.4% of strains 
were G9P[4] during this period, which 
suggests that the markedly increased 
prevalence of this genotype in 2009–
2010 was the result of a dramatic 
event, such as genetic reassortment.

Previous studies of G9P[4] 
strains examined only VP4 and VP7 
genes and had not characterized VP6 
and NSP4 genes of these strains. The 
presence of an NSP4 genotype E6 
gene within these viruses was sur-
prising. The NSP4 E6 genotype has 
been described in only 5 strains, all of 
which were from human cases of in-
fection in Bangladesh or India (9,10) 
and were associated with VP4 geno-
type P[6] and VP7 genotypes G8 or 
G12. The complete global distribu-
tion of this NSP4 genotype remains 
to be determined.

Although many factors account 
for increased reports of group A ro-
tavirus gastroenteritis observed in 
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Mexico, Guatemala, and Honduras 
in 2009–2010, our data suggest emer-
gence of the previously rare G9P[4] 
group A rotavirus genotype in these 
countries. Whether the G9P[4] geno-
type becomes the common strain in 
Latin America or elsewhere remains 
to be determined.
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Recently Identified 
Novel Human  

Astroviruses in 
Children with  

Diarrhea, China
To the Editor: Human astro-

viruses (HAstVs), first identified in 
1975, are now considered an impor-
tant cause of viral gastroenteritis, 
predominately infecting children <2 
years of age (1,2). HAstVs are classi-
fied into 8 serotypes. A unique astro-
virus, MLB1 (AstV-MLB1), recently 
was discovered in a fecal sample from 
a child with diarrhea in Australia (3); 
subsequently, at least 6 novel astrovi-
ruses have been discovered from fe-
cal samples, including AstV-MLB2, 
AstV-MLB3, HMO AstV-A/VA2, 
HMO AstV-C/VA1, HMO AstV-B/
VA3, and AstV-VA4 (4–7). The preva-
lence of novel astroviruses in China 
remains unclear.

Fecal specimens were collected 
during July 2010–June 2011 from 723 
children <5 years of age who had acute 
gastroenteritis. Samples were from all 
of 295 eligible children brought for 
care to First Hospital of Lanzhou Uni-
versity (Lanzhou, China) and every 
fifth eligible child (n = 428) brought 
for care on 2 days of the week (Tues-
day and Thursday) at Nanjing Chil-
dren’s Hospital (Nanjing, China). The 
children’s parents provided informed 
consent. The ethics committees of 
both hospitals approved the study.

Nucleic acids were extracted from 
specimens by using the Viral Nucleic 
Acid Extraction Kit II (Geneaid, Tai-
pei, Taiwan). Adenovirus and calici-
viruses were detected by PCR and re-
verse transcription PCR, respectively 
(8). Rotavirus was detected from fecal 
samples by ELISA (Oxoid, Cambridge, 
UK). Primers Mon269/Mon270 de-
tected a region of the capsid gene (449 
bp) from classic HAstV-1–8 by reverse 
transcription PCR (8). Additional as-
trovirus types were detected by using 
primers SF0073/SF0076, amplifying a 
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