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Aichi virus has been associated with acute gastroenteritis in adults and children. Stool samples were
collected from 788 Tunisian children suffering from diarrhea. Aichi virus was found in 4.1% of the cases. The
high proportion of monoinfections and the high frequency of hospitalizations support the role of Aichi virus
in pediatric gastroenteritis.

Aichi virus was detected in 1989 as being responsible for
oyster-associated nonbacterial gastroenteritis in a patient in
Aichi, Japan (11). This virus is a new member of the Picorna-
viridae family and is assigned to a new genus named Kobuvirus
(6, 14). Two genotypes, genotypes A and B, have been de-
scribed (15). More recently, a third genotype, genotype C, has
been proposed on the basis of phylogenetic analyses of both
3CD and VP1 sequences (1).

Very few studies report on the epidemiology of Aichi virus
and its impact on human health. Its presence in stool samples
collected from nonbacterial gastroenteritis outbreaks, espe-
cially due to oyster consumption, has been documented in
Japan (12, 15, 16), Germany (4), and France (1). Moreover,

the presence of Aichi virus was reported in oyster samples
during a French outbreak of gastroenteritis occurring after
oyster consumption (3). Aichi virus was also found as the
etiologic agent of sporadic gastroenteritis in Japanese tourists
from Southeast Asia (13). However, this virus was not detected
in The Netherlands in 10 years of research (10). These rare
reports on the presence of Aichi virus in diarrheic stool sam-
ples from adults reflect a low incidence of Aichi virus infec-
tions. Just as in adults, there has been limited knowledge about
the epidemiology of Aichi virus infection in children. Its pres-
ence in fecal specimens of children suffering from diarrhea has
been demonstrated in several Asian countries (5, 13), in Brazil
(4), and in France (1). Nevertheless, despite the low incidence
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Angélique Ducoudray, BP 37013, 21070 Dijon, France. Phone: 33 (0)
380 293 437. Fax: 33 (0) 380 293 280. E-mail: katia.balay@chu-dijon.fr.

� Published ahead of print on 27 May 2009.

FIG. 1. Monthly distribution of Aichi virus in stool samples from children with acute gastroenteritis in Monastir, Tunisia, between January 2003
and April 2007. Abbreviations: J, January; M, March; May; J, July; S, September; N, November.
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of Aichi virus encountered in sporadic and epidemic cases,
several studies of seroprevalence conducted in Japan (12),
Germany (4), Spain (J. Buesa, personal communication, 28
September 2007), and more recently in France (2) indicated
that this virus is quite common. The high level of seropreva-

lence in adults indicates widespread exposure to Aichi virus
during childhood.

In a previous paper describing a 2-year study, we reported
on the presence of Aichi virus in Tunisian children suffering
from gastroenteritis (8). To gain more insight into the epide-

FIG. 2. Phylogenetic analysis based on the partial nucleotide sequence (468 bp) of the 3CD-encoding gene of the Aichi virus strains associated
with pediatric gastroenteritis in Monastir, Tunisia, between January 2003 and April 2007. The tree was constructed by clustering using the
unweighted-pair group method using average linkages. The reference strains are identified in this tree by their GenBank accession numbers. nucl,
nucleotides. Number on the scale bar at the top of the figure represent percent similarity of nucleotides.
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miology of the Aichi virus circulating in the pediatric Tunisian
population and to characterize the strains at the molecular
level, we expanded the survey to a period of more than 4 years.

Diarrheic stool samples were collected from 788 children
that were �12 years old (74.6% were �2 years old) in Mona-
stir, Tunisia: 408 samples were collected from January 2003 to
April 2007 from hospitalized children within 24 h of admission
(inpatients), and 380 were collected between January 2003 and
May 2004 from outpatient children presenting in the dispen-
saries for gastrointestinal symptoms. The samples were all neg-
ative for bacterial pathogens and parasites (9). Aichi virus was
detected by reverse transcription-PCR using the primer pair
6261 and 6779 (15) and a Qiagen OneStep reverse transcrip-
tion-PCR kit (Qiagen, Hilden, Germany) to amplify a 519-bp
fragment at the 3CD junction. Genotyping was performed by
direct sequencing of the PCR products with the same primers.
Phylogenetic and statistical analyses were performed as previ-
ously described (8).

Thirty-two (4.1%) samples were positive for Aichi virus.
Screening for other viruses showed that group A rotaviruses
were predominant (27%), followed by noroviruses (16.2%).
Astroviruses, adenoviruses 40/41, and sapoviruses were also
detected in 3.6%, 2.3% and 0.8% of stool specimens, respec-
tively. Of the 32 samples positive for Aichi virus, 25 (78.1%)
were monoinfections, whereas 3 (9.4%), 1 (3.1%), and 1
(3.1%) were also positive for rotavirus, astrovirus, and norovi-
rus, respectively. Moreover, two (6.2%) samples were infected
by a combination of Aichi virus, rotavirus, and astrovirus.
Among the monoinfections, Aichi virus was detected in 18
stool samples from inpatients and in 7 specimens from outpa-
tients, which corresponded to 4.4% and 1.8%, respectively.
The monthly distribution of the Aichi virus cases is presented
in Fig. 1.

Most studies in the literature reported a low incidence of
Aichi virus in the pediatric population: 2.3% in Pakistani chil-
dren (13), 0.9% in French children hospitalized for acute gas-
troenteritis (1), and 3.1% in children from Japan, Bangladesh,
Thailand, and Vietnam (5). In the Tunisian pediatric popula-
tion, the frequency of detection of Aichi virus was then rela-
tively higher than usually observed. Aichi virus has been pro-
posed as an etiologic agent of oyster-related gastroenteritis
outbreaks (11, 12, 15, 16), but the almost systematic presence
of mixed infections with other viruses led us to consider Aichi
virus an indicator of infection rather than the only causative
agent of gastroenteritis (1). However, the high incidence of
monoinfections observed in our study supported the idea that
Aichi virus is a pathogenic agent responsible for gastroenteri-
tis, although at levels far below norovirus and rotavirus, which
are the main agents. Moreover, the presence of Aichi virus in
pediatric stool samples suggests that it can be transmitted by
ways other than oysters, since young children usually are not
consumers of these products. In addition, we observed that
monoinfections due to Aichi virus were significantly more fre-
quent among the hospitalized pediatric population than among
outpatients (P � 0.04). There is no data in the literature about
the implication of Aichi virus in the hospitalization of children
with acute gastroenteritis, but our results suggested that this
virus could be virulent enough to require hospitalization. How-
ever, we cannot exclude the possibility that other pathogens

that are unknown, undetected, or not tested for could be re-
sponsible for gastroenteritis.

The phylogenetic analysis of Aichi virus strains showed that
all samples were classified as genotype A and divided into
three groups, H1, H2, and H3, according to their nucleotide
identities (Fig. 2). Despite the limited data in the literature,
different studies suggested some geographical distribution of
the genotypes. Only genotype A has been found in Germany
and France (1, 4), and genotype A is also predominant in
Japan (5, 15). Only genotype B has been isolated from Paki-
stani children (15), and genotype B was predominant in Ban-
gladeshi children (5). Genotype B was also found in Brazil (4)
and Malaysia (15). The epidemiology of Aichi virus in Africa is
not yet known. One child hospitalized for gastroenteritis just
after returning from a trip to Mali was found positive for a
strain of genotype C (1). Additional studies are required to
learn about the epidemiology of Aichi virus in Africa, but
according to our results, genotype A seems to be predominant
in the Tunisian child population.

In conclusion, the high incidence of monoinfections ob-
served and the relatively high frequency of hospitalizations due
to Aichi virus infections support the role of Aichi virus as a
causative agent of pediatric diarrhea. However, further studies
must be conducted notably on controls to check that healthy
children are free of Aichi virus.

Nucleotide sequence accession numbers. The nucleotide se-
quences reported here have been deposited in the GenBank
sequence database under accession numbers FJ872477 to
FJ872508.
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