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Introduction
Human astrovirus has long been thought to play a
role in the aetiology of acute infantile gastroenteri-
tis.1,2 These initial studies were conducted by
negative staining electron microscopy (EM) on
faecal specimens of children with diarrhoea. Many
subsequent EM reports of astrovirus infection in
infants and young children have been described.3–5

On the basis of the EM studies, astrovirus was gener-
ally believed to be a minor cause of viral gastroen-
teritis occurring in approximately 2 per cent of
diarrhoeal episodes.6 An early EM study in Nigeria
confirmed the role of astrovirus in diarrhoeal disease
of young children at this low level.7

More recent reports, using newly developed
serological assays based on monoclonal antibodies,
have indicated that astrovirus may be far more
common than previously thought.8–11 The introduc-
tion of a commercial assay based on monoclonal anti-
bodies for the detection of astrovirus in stools has
improved the rate of epidemiological studies. In
these studies, the incidence of human astrovirus
infection has been found to vary widely, ranging from
4 to 15 per cent.5,8,9,12–14.

Astrovirus appears to be a ubiquitous agent associ-
ated with diarrhoeal illness in young children as it
occurs at similar levels in developing and developed
countries. Astrovirus was reported to occur in 4–10
per cent of acute infantile gastroenteritis in
Europe,5,12–14 the USA15 and Australia.16 Similarly, a
number of recent reports indicate that human astro-
virus infection is common (5–15 per cent) in the coun-
tries of central and southern America.9–10,17–18 Two
large studies have reported the shedding of astrovirus
in young children with diarrhoeal disease in Asia.8,19

Astrovirus has also been shown to be an important
cause of viral diarrhoea in some African studies,
although the data is limited. In the two earlier studies
using EM, astrovirus infection was documented at
1.2 per cent in Malawi and 1.5 per cent in Nigeria.7,20

However, two more recent studies in South Africa
using enzyme immunoassay (EIA) and RT-PCR,
have detected the virus in 5–7 per cent of diarrhoeal
stools from young children.11,21 In addition, a study
conducted in Ghana indicated that astrovirus was
associated with 9 per cent of the gastroenteritis
episodes in young children (George Armah, personal
communication). 

In Nigeria, human astrovirus was observed in a
single child with gastroenteritis,7 although epidemio-
logical surveys for this agent seem to be rare. The
aims of this study were to determine the incidence of
astrovirus infection in young children with gastroen-
teritis at the Ahmadu Bello University Teaching
Hospital in Zaria in northern Nigeria. A secondary
aim was to assess whether astrovirus was an
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Summary
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mens. Astrovirus seemed to infect older children and more than half the children were between 1
and 4 years of age (15/25). Only four children were less than 6 months old.A winter peak of shedding
was observed.
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important component of acute infantile gastroenteri-
tis in comparison with rotavirus.

Patients and Methods
Between April 1997 and May 1998, faecal specimens
were collected from 375 infants and young children
under 5 years of age who presented with acute diar-
rhoea to the Ahmadu Bello University Teaching
Hospital, in Zaria, northern Nigeria. The specimens
were collected from infants aged between 1 and 60
months, with a median age interval of 6–12 months. 

In addition, age-matched controls were included
from 122 young children presenting to the same
location for reasons other than gastroenteritis. A
further 14 stool specimens were collected during a 6-
week period in April and May 1998 from the
Neonatal Ward at the hospital to investigate the
presence of astrovirus in this population.

Ten per cent of stool specimens were prepared
using the buffer provided with the Astrovirus
IDEIATM (DAKO Diagnostics Ltd, UK). The stool
suspensions were tested for the presence of astro-
viruses using this ELISA as recommended by the
manufacturers. In brief, the stool suspensions 
were added to the wells of a microtitre plate, which
were pre-coated with anti-astrovirus monoclonal
antibody. After incubation of the stool specimens,
rabbit anti-astrovirus polyclonal serum was added
to the plates and incubated before the final addition
of horseradish peroxidase-labelled goat anti-rabbit
anti-serum. The presence of astrovirus antigen in
the specimens was exhibited by the resulting
enzyme activity on tetramethylbenzidene (TMB)
measured at 450 nm. Samples were considered
positive if the OD value was greater than 0.2 and
more than twice the mean of the negative controls.
A positive control stool was included in all
microtitre plates. 

Electron microscopy was used to confirm all the
astrovirus positive stools when sufficient material
was available. After serial centrifugation steps, the
viral pellet was resuspended and stained with phos-
photungstic acid (pH 6.5). The grids were examined
in a Phillips 301 electron microscope at a magnifi-
cation of �45 000 as described elsewhere.11

A commercially available ELISA for the detection
of rotavirus antigen in stools (Rotavirus IDEIA,
DAKO Diagnostics, UK) was used as specified by
the manufacturers. 

Results
In total, 25 (6.7 per cent) of the stool specimens from
young children with acute gastroenteritis were
positive for the presence of astrovirus antigen. A
further five specimens were close to the cut-off value
of the test and were considered indeterminate. In the
control group, seven specimens were positive for
astrovirus antigen (Table 1). No astrovirus was
detected in the neonatal stool specimens.

The astrovirus-positive stools were subjected to
electron microscopic examination to confirm the
presence of astrovirus particles. Typical astrovirus
particles could be seen in 17 specimens, a further five
specimens showed the presence of small round struc-
tured particles. In the indeterminate samples, astro-
virus was not observed but this may have been due to
low concentrations of the virus present in these
stools.

Rotavirus was detected in 61 diarrhoeal cases (16.3
per cent) and in four samples from the control group
(3.7 per cent) (Table 1). Six of the astrovirus positive
specimens were also positive for rotavirus.

Although astrovirus was observed to occur
throughout the study period, the majority of astro-
virus infections occurred in the autumn and early
winter (data not shown) and corresponded to the
rotavirus season.

The age distribution of the astrovirus-excreting
patients was found to be older than the rotavirus
shedders. Only six infants were less than 12 months
old, and the majority of infections occurred in young
children aged between 1 and 2 years (14/25). The
remaining five children were over 3 years of age. This
pattern was repeated in the control group where only
two children were less than 2 years old.

Discussion
In this study, human astrovirus antigen was detected
in 6.7 per cent (25/375) of the stools from infants and

TABLE 1
The patient sample used in this study and the prevalence of viral agents associated with acute infantile

gastroenteritis at Ahmadu Bello University Teaching Hospital, Zaria

Study group Number Age range Astrovirus Mean age (months) Sex ratio Rotavirus

Diarrhoeal group 375 1–60 months 25 21 10M:15F 61
Control group 122 2–60 months 7 29 4M:3F 4
Neonatal group 14 1–28 days 0 NA NA 4

NA: not applicable or available.
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young children with acute infantile gastroenteritis
presenting at the Ahmadu Bello University Teaching
Hospital, Zaria, Nigeria. This value falls within the
range of astrovirus infection seen in children hospi-
talized with gastroenteritis in other African studies,
notably in South Africa.10,21 This prevalence is likely
to be a more accurate reflection of astrovirus infec-
tion in young children in Nigeria than the 1.5 per cent
reported by EM in an earlier study.7

It was interesting to note that the children in the
control group also excreted astrovirus at a relatively
high level (5.7 per cent). There may be a number of
reasons for this apparent similarity in the shedding of
astrovirus in the stools of the diarrhoeal and non-
diarrhoeal children. First, it is reported that astro-
virus infection does occur in children with mild
illness or subclinical infection. Astrovirus was
excreted in 5.6 per cent of children attending clinics
for treatment in South Africa with mild infection,
which did not require hospitalization.21 Similarly,
astrovirus was reported in 4 per cent of non-
diarrhoeal controls in the longitudinal Finnish
study13 and in 11 per cent of the asymptomatic
children in a day-care centre in Chile.10

Second, a longitudinal study in Guatemala
reported astrovirus antigen in 3.4 per cent of con-
valescent stool collected after the diarrhoeal episode
was over.9 Finally, nosocomial infection with astro-
virus is reported and may reach great proportions.19

Unfortunately, the date of admission of these
children to the hospital was not available to us and so
nosocomial astrovirus infection may have occurred. 

Astrovirus excretion was seen to occur throughout
the course of the year, but there was more excretion
in the cooler months of the year (data not shown).
This seasonal peak in shedding has been reported in
other studies,5,11,16 including a study in South
Africa.21 The age distribution of the children
shedding rotavirus was significant in that shedding
predominantly occurred in older children. Only six
infants were less than 12 months old, and the
majority of infections occurred in young children
between 1 and 2 years of age (14/25),with shedding in
five children aged more than 2 years. This is similar
to the results reported in the Mexican study,17 where
shedding was common in the age group 13–18
months, and in France where the average age of
astrovirus excretors was 34 months.12 However, most
studies report that astrovirus excretion is common
between 6 and 12 months of age.9,11,16,18

Rotavirus was present in 16.3 per cent of the stool
samples in a previous study.22 Thus the relative role
of astrovirus infection in this group is high. Astro-
virus is generally believed to be the second or third
most common cause of viral gastroenteritis, after
rotavirus and enteric adenovirus.3,8,9 Mixed infec-
tions with rotavirus occurred in 10 of these samples
(40 per cent). However, this is not a novel finding and
astrovirus appears to be commonly associated with

mixed infections with other pathogenic agents.12,13,15

Between 2513,15 and 60 per cent12 of astrovirus
positive stools occur as mixed infections, particularly
with rotavirus. However, as the seasonal activity of
these two viruses overlap and rotavirus is such a
ubiquitous agent in the stools of children in winter, it
is not surprising that mixed infections between these
agents occur.

Astrovirus is increasingly being reported as an
important agent of acute infantile gastroenteritis.
However, several factors make it difficult to evaluate
the actual role of astrovirus in these infections. First,
the high occurrence of astrovirus infection in sub-
clinical10 of mild diarrhoeal infections10,21 and the
detection of astrovirus in approximately 2 per cent
of most control groups of healthy children
examined,8,11,12,19 would appear to indicate that the
infection is often not associated with diarrhoea.
Second, the high level of mixed infections with other
agents that are known to be associated with diar-
rhoeal illness makes it difficult to assess the role
played by astrovirus in these patients with gastroen-
teritis. Third, astrovirus was reported at a higher level
in persistent diarrhoea in infants in Bangladesh19 and
was detected in the convalescent stools of children
recovering from diarrhoeal illness in Guatemala.9
These two factors may indicate that astrovirus is shed
for longer than presently recognized, which may also
obfuscate the role of this agent in acute diarrhoea. 

In summary, this study indicates that astrovirus is a
ubiquitous agent found in the stools of young
children with gastroenteritis in northern Nigeria.
This study supports data from developing countries,
that astroviruses are excreted commonly in the stools
of young children.9–14 The role of astrovirus in the
aetiology of acute infantile gastroenteritis should be
investigated further and highlights the importance of
including the astrovirus detection assay in the
routine testing of stools from young children with
gastroenteritis. 
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