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Rotavirus gastroenteritis in children: 5-year experience in a
medical center
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Rotavirus infection is the leading cause of childhood gastroenteritis. We retrospectively reviewed cases of rotavirus
gastroenteritis at National Taiwan University Hospital from January 1993 to December 1997. During the study
period there were 429 patients with rotavirus infection with ages ranging from 1 day to 16 years with a median of
13 months. The male-to-female ratio was 1.2:1. Infection occurred before the age of 2 years old in 76% of
patients. The seasonal peak occurred in the late winter and early spring during 1993 to 1996, but the case
number increased in late spring and summer in 1997. The G serotype of the rotavirus was identified in 302
patients (70%). Vomiting and dehydration developed more frequently following infection with G1 rotaviruses,
while an increased frequency of seizures was noted following G2 infection; the differences were not statistically
significant. One patient had two episodes of infection; the first one was caused by G1 rotavirus, and the strain
causing the second infection could not be typed. In conclusion, the results suggest that there is a strong seasonal
variation in the incidence and characteristics of rotavirus infection in Taipei area. The infections caused by G1

and G2 rotaviruses were clinically indistinguishable.
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Rotavirus was first described in 1973. It was discovered
by electron microscopic examination of duodenal and
fecal specimens from children with diarrhea in
Melbourne [1]. Rotavirus is now known to be a major
cause of gastroenteritis in children less than 3 years old
[2]. There are three different groups of rotaviruses,
group A, B, and C, which cause diseases in humans.
The most common group causing outbreaks is group A
rotavirus. Outer capsid proteins, VP4 and VP7,
determine rotavirus serotypes and serotyping based on
VP7 (G serotype) is the most commonly used technique.
At least nine G serotypes can infect humans, but most
human infections are caused by G1 to G4 [3,4]. The
majority of rotavirus infections are asymptomatic or
result in gastroenteritis episodes that are self-limited
and last for about a week [5]. Analyses of clinical
manifestations have been derived mostly from
hospitalized children, and most commonly include
fever, vomiting, diarrhea, and dehydration. Some cases
also had respiratory tract symptoms [6]. A small
proportion of rotavirus infections can be severe and need
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to be treated in the hospital. It has been estimated that
worldwide rotavirus accounts for 30% to 50% of all
hospitalizations due to childhood gastroenteritis [7].
One early study in Taipei showed that 43% of
admissions due to childhood gastroenteritis were caused
by rotavirus [8]. Development of a rotavirus vaccine
has been pursued for decades, and the first commercially
available rotavirus vaccine was approved for general
use in 1998.

The epidemiology of rotavirus infection is heavily
influenced by the local climate. Although rotavirus has
been identified as the major pathogen associated with
“winter” gastroenteritis, the seasonal peak may vary
with different climates [7,9]. The purpose of this study
was to examine rotavirus epidemiology during the 5-
year period from 1993 to 1997, and to determine the
clinical features associated with the different serotypes
of this infection.

Patients and Methods

We retrospectively reviewed the chart records of all
children with rotavirus gastroenteritis treated at National
Taiwan University Hospital from January 1993 to
December 1997. The parameters observed and
examined included age, sex, symptoms and signs, stool

181



Rotavirus gastroenteritis

140
120
100

S

No. of case:
= (=) oo
= [ =

o]
(=]

93 94 95

Year

LITOTAL
BGl
A G2

96 97

Fig. 1. Yearly distribution of cases of rotavirus gastroenteritis during 1993-

1897.

80
70
60
50
40
30
20
10

No. of cases

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Month

Fig. 2. Monthly distribution of cases of rotavirus gastroenteritis during 1993

and 1997.

characteristics, and presence of other intestinal
pathogens. Symptoms and signs included vomiting,
diarrhea, fever, dehydration. and seizure or change of
consciousness. Fever was defined as a rectal
temperature greater than 38 °C. A diarrhea episode was
defined as the passage of unformed stool with at least
twice the usual daily frequency for a child during a 24
h period. Nosocomial infection was defined as
symptoms and signs occurring 72 h after admission.
The antigen in fecal specimens was detected by
monoclonal antibody incorporated enzyme-linked
immunosorbent assay (ELISA; Rotaclone, Meridian
Diagnostic, Cincinnati, OH, USA).

The stools that were rotavirus positive by ELISA
were further analyzed for VP7 (G) serotypes [10].
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Rotavirus RNA was extracted from stool samples and
treated with CF |1 cellulose powder (Whatman
Chemical Separation Ltd. England) to remove inhibitors

Table 1. Clinical symptoms and signs of rotavirus gastroenteritis
(n=429)

Symptom/sign No. of cases (%)

Diarrhea 427 (99.3)
Fever 293 (68.1)
Vomiting 290 (67.4)
Dehydration 115 (26.7)
Stool with mucus 36 (8.4)
Afebrile seizure 17 (4.1)
Febrile seizure 16 (3.7)
Stool with blood 14 (3.3)
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Fig. 3. Monthly distribution of cases of rotavirus gastroenteritis by year from

1993 to 1997.
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Fig. 4. Age distribution of cases of rotavirus gastroenteritis.

in stools [11]. Reverse transcription-polymerase chain
reaction (RT-PCR) was performed with serotype-
specific primers [11,12].

Some of the fecal specimens were also cultured for
bacteria including Salmonella, Shigella, and
Campylobacter jejuni.

The statistical method used to compare proportions
between groups was Chi-square test with Yates’
correction.

Results

A total of 429 patients aged between 1 day and 16 years
with a median age of 13 months were treated during
the study period. One patient experienced two episodes
of infection separated by 6 months. Nosocomial
infection occurred in 66 patients (15.3%). The clinical

manifestations are listed in Table 1. The most common
symptoms were diarrhea, vomiting, and fever.
Dehydration was noted in 26.7% of patients.

The distribution of cases of rotavirus gastroenteritis
in each year is shown in Fig. 1. The monthly
distributions of rotavirus infection from 1993 to 1997
are shown in Fig. 2 and 3. The seasonal peak occurred
in late winter and early spring during the period from
1993 to 1996, but the number of cases increased in late
spring and summer in 1997. The virus was detected in
children as young as 1 day and as old as 16 years of
age, but 76% of all cases occurred before the age of 2
years old. The age distribution of patients with rotavirus
infection is illustrated in Table 2 and Fig. 4.

G serotypes could be determined in 302 strains
(70%). The distribution of serotypes G1 and G2 did
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Table 2. Age distribution of patients with rotavirus serotype G1 and G2 infections

Serotype
Age (month) G1 (%)’ G2 (%)b No. of cases (%)
0-6 58 (23) 7 (16) 106 (25)
7-12 49 (19) 14 (32) 94 (22)
13-24 80 (32) 11 (26) 126 (29)
>24 67 (26) 11 (26) 103 (24)
Total 254 (100) 43 (100) 429 (100)

2G1 = serotype G1 based on rotavirus outer capsid protein
G2 = serotype G2

not differ significantly among different age strata (Table
2). Serotype G1 was prevalent throughout the study
period except in 1993 but by G2 rotavirus was more
prevalent thereafter. G3 serotype was identified in three
cases in 1997, and two cases had mixed infections (G1
+ G2 in one case, and G1 + G3 in the other). The clinical
manifestations were similar in both serotypes
(Table 3). Eight patients had positive stool cultures for
Salmonella. It was difficult to differentiate whether
these patients had coinfection or were chronic carriers
of rotavirus or Salmonella from the available clinical
data. All patients recovered smoothly following proper
supplement of fluid either orally or parenterally.

Discussion

Rotavirus is a well-known pathogen which is a common
cause of acute watery diarrhea in young children. Our
results showed that 76% of the infected children were
less than 2 years old. This finding is consistent with
most seroprevalence studies throughout the world
showing that all children have been infected with
rotavirus by the age of 3 years [13]. Rotavirus infections
in this study mainly resulted in watery diarrhea and two-
thirds of the infections were associated with vomiting
and fever. Dehydration is the most common condition
associated with rotavirus gastroenteritis leading to grave
morbidity and mortality in developed and developing
countries. While one-fourth of the infected children in
the present study were dehydrated, none of these

patients died after appropriate treatment. Although pus
and/or blood in the stool is considered to be
characteristic of bacterial enterocolitis, rotavirus
infection is also capable of inducing similar stool
changes [6,14]. This observation is supported by our
findings that 3.3% and 8.4% of subjects had blood or
mucus in stool, respectively.

Thirty-three children (7.6%) were noted to have
seizure attack concomitant with their diarrhea
symptoms. Sixteen patients had fever at the time of the
seizure episode. Eleven of these patients were aged
between 6 months and 5 years, and their convulsions
were generalized tonic-clonic. Based on the available
clinical information in these 11 cases it was difficult to
determine whether these were purely febrile
convulsions or whether rotavirus played a more specific
role in their onset. Another four patients had focal
seizure, and one patient was 8 years old at the time of
the episode which was much older than the other
patients. Most patients with either febrile or afebrile
seizure recovered smoothly during the follow-up period.
A previous study found that the incidence of convulsion
in children with rotavirus infection in Taipei country
during 1988 to 1989 was 6.4% [15]. Although a previous
study using an animal model suggested that enterotoxin
or direct viral invasion may be the cause of seizure [16],
the exact pathogenesis is still not clear.

The nosocomial infection rate of rotavirus was
15.3% in our study. Rotavirus is a frequent cause of

Table 3. Clinical symptoms and signs of patients with rotavirus serotype G1 and G2 infections

) Serotype
Symptom/sign G1 (%) G2 (%) P
Diarrhea 252 (99) 42 (98) 0.91
Vomiting 186 (73) 26 (60) 0.13
Fever 181 (71) 30 (70) 0.99
Dehydration 76 (30) 8 (19) 0.18
Afebrile seizure 11 (4) 0 0.34
Febrile seizure 7 (3) 6 (14) 0.004
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nosocomial infection in young children and neonates.
Some studies showed that 20% to 43% of rotavirus
infections occurred in the hospital setting [17,18]. This
high rate of spread is due to the ability of this pathogen
to survive for long periods on hard surfaces, human
hands, in potable water, and its stability between a wide
range of pH environments from pH 3 to 10. Rotavirus
also resists commonly used disinfectants and hygienic
hand-wash agents. Early detection and proper isolation
is vital to control nosocomial spreading of the infection.
Good handwashing practices with proper disinfectants
are also important to prevent nosocomial transmission
{19,20].

There are differences in the seasonal variation in
the prevalence of rotavirus gastroenteritis in different
geographic areas. In temperate regions, most of the
rotavirus infections occur in winter [21]. In contrast,
rotavirus infections occur year round in tropical areas
[22]. Cook et al analyzed reports on childhood diarrhea
published during the period of 1974 to 1988 and found
that the incidence peaked in winter primarily in the
United States and in the autumn or spring in other parts
of the world. The peak in the incidence of rotavirus
infection in Taiwan has been reported to be between
November and December [7], or January to March in a
recent study [15]. In this study, we found that rotavirus
infections most commonly occurred around late winter
and early spring from 1993 to 1996, but the seasonal
peak shifted to late spring and summer in 1997. More
specific explanation of the seasonal variation of
rotavirus infection and its causes in Taiwan is needed.

In this study we identified the G serotypes of
rotavirus in 302 patients; of these, 254 (59% of the total)
were G1 and 43 (10% of the total) were G2. Serotype
G1 was the most prevalent serotype from 1994 to 1997,
and serotype G2 was the major serotype in1993. The
change in the prevalence of G1 serotype between 1993
and 1994 could have been related to the development
of serotype specific antibodies following each epidemic
season. No apparent association between the
proportions of serotype G1 and G2 and children’s age
was found. Similar results were found in Africa and
Venezuela [23,24]. Though vomiting and diarrhea were
observed more frequently in G1 infections and seizure
was more common in G2 infections, these differences
did not reach statistical significance in this study. In
addition there were no significant differences in the
occurrence of fever and dehydration among patients
with these two serotypes, although some studies showed
that dehydration was more common in children infected
with G2 than G1 [24,25].

One boy in this series was infected at the age of 1
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year and 3 months, and developed a subsequent
infection 6 months later. The first infection was caused
by serotype G1 but the second episode was nontypable.
Most symptomatic reinfections in previous series were
caused by different serotypes, but infection with the
same serotype did occur [24-26]. The severity of the
second infection with different serotypes also varied in
these studies.

In conclusion, infections caused by serotypes G1
and G2 were clinically indistinguishable in this series.
A shift in the prevalence of rotavirus infection to the
warmer season was noted in this long-term study but
further data on current seasonal variation is needed.
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