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Abstract

Background Rotavirus is a major cause of severe diarrhea and
dehydration in children worldwide. Data on the burden of disease
in Indonesia is limited.

Objective To provide an epidemiological profile of rotavirus
infection among children hospitalized for diarrhea in Mohammad
Hoesin Hospital, Palembang.

Methods In January - December 2006, a prospective, hospital-
based surveillance was carried out in children aged less than
five years, presenting with diarrhea. Stool samples were
examined for rotavirus using enzyme immunoassay (EIA).
G- and P-typing were performed on specimens confirmed to
be positive by EIA.

Results A total of 513 fecal specimens from 534 children were
tested for rotavirus. Rotavirus was detected in 64% of the
specimens, mostly of the G9 type (62.5%). Incidence of rotavirus
diarrhea was highest in the 6 month to 2 years age group (60.4%).
Children with rotavirus diarrhea were more likely to present with
dehydration, compared to those with non-rotavirus diarrhea (94%
vs 70%, respectively, P=0.03).

Conclusion Rotavirus was the most common pathogen found
in children with diarrhea. Rotavirus was detected in 64% of
pediatric diarrheal specimens tested in our study. This finding
warrants the use of a large-scale program to prevent disease,
such as vaccination against rotavirus. [Paediatr Indones.
2012;52:22-7].
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otavirus is the most common cause of severe
diarrhea in infants and young children
in both industrialized and developing
ountries. The severity of rotavirus diarrhea,
in particular, is associated with life-threathening
dehydration. In developing countries where diarrhea
is estimated to cause 2 million deaths per year,
more than 600,000 children under five years of age
die annually from rotavirus infection. This figure
represents about 5% of all deaths in children younger
than five years.!-3
Indonesia is one of the countries with greatest
number of rotavirus related deaths which accounted
for 9,970 per 100,000 children under 5 years age
in 2008 (2% of the worldwide total) according to
the results of systematic reviews and meta-analysis
research on the estimation of worldwide rotavirus
associated mortality in children younger than 5
years.t
While most deaths are in children from
developing countries, industrialized nations also
have a substantial disease burden. More than
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90% of children have been reported to be infected
with rotavirus by the age of 3 years, regardless of
nationality, level of hygiene, sanitation or access to
clean water.>©

Good hygiene practice and oral rehydration
programs have not controlled the disease, and
vaccination seems to be the only option to prevent
rotavirus infection. Vaccines have been estimated
to prevent 80% of severe disease. In addition to
studying vaccine safety and efficacy, the decision
on whether to introduce rotavirus vaccine into the
state immunization program should be supported by
information on disease burden, health benefits, and
impact on governmental budgets.”8

In Indonesia, studies on rotavirus have been
conducted since 1978. Past research revealed that
rotavirus was responsible for 25%-50% of pediatric
hospitalizations for diarrhea in both industrialized and
developing countries.” To date, only a few studies on
rotavirus strain prevalence in Indonesia have been
done. Our study, conducted in Palembang, Sumatra,
Indonesia, was performed to further elucidate the
prevalence of rotavirus infection and characterize
infecting strains.

Methods

Children under 5 years of age who were hospitalized
for acute diarrhea in January to December 2006
were enrolled into our study. Diarrhea was defined
as passing watery and/or bloody stools, as well as
mucous stool.

The diagnosis of diarrhea was made by the
admitting physician. The study coordinator or
research assistant then evaluated subjects for
eligibility. Informed consent was obtained from
parents of all eligible subjects. Data on demographic,
clinical and laboratory characteristics were completed
by a trained study assistant. All patients received
the standard treatment protocol, regardless of their
enrollment status.

After a subject enrolled, a ward nurse collected
a stool sample within the first 48 hours of hospital
admission. Specimens were stored in a dedicated
refrigerator at 4°C. Study assistants filled forms on
stool sample collections. All stool samples and forms
were then sent to Bio Farma Laboratory, Bandung,

for rotavirus identification. All stool samples were
tested for the presence of group A rotavirus by EIA
using IDEIA™ Rotavirus (Dako Cytomation, Ltd.,
Cambridgeshire, UK) at the Bio Farma Laboratory.
G- and P-typing were performed on specimens
confirmed to be positive by EIA in the Microbiology
Laboratory, Gadjah Mada University Medical School,
Yogyakarta. Rotavirus RNA specimens were analyzed
to determine the VP4 and VP7 genotypes using the
method described by Gentsch et al.1°

All data were entered into a pre-designed data
set by a data entry operator in the hospital and sent to
Gadjah Mada University Medical School for analysis.
Ethical approval was issued by the Ethics Review
Committee, Gadjah Mada University Medical School,
Yogyakarta. Written informed consent was obtained
from all subjects’ parents.

Results

In the 12 month study period, a total of 534
children under 5 years of age who were admitted
and hospitalized at Mohammad Hoesin Hospital,
Palembang with acute diarrhea, were enrolled.
From these subjects, 513 stool specimens were
tested. There were more boys (59%) than girls
(41%) enrolled. Overall, rotavirus was detected in
64% of the specimens tested. The detection rate for
rotavirus was higher for males than for females, 65%
vs. 62%, respectively, although the difference was not
statistically significant (P=0.48) (Figure 1).

We plotted the total number of diarrhea cases,
number of specimens tested and number of rotavirus-
positive cases by month (January — December 20006).
Rotavirus diarrhea occurred year-round, with the
highest rate occurring between June and August
(Figure 2).

Figure 3 shows the distribution of rotavirus
diarrhea by age groups. Eighty-five percent of
rotavirus diarrhea cases occurred before the age
of 2 years, with the highest incidence occurring in
subjects aged 6 months to 2 years. We found 5%
of rotavirus cases in subjects < 3 months old, and
51% of rotavirus cases were hospitalized by the age
1 year.

The major signs and symptoms observed in
children with rotavirus diarrhea were dehydration,
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Figure 1. Rotavirus infection by gender
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Figure 2. Number of subjects with diarrhea, number of specimens tested and num-
ber of rotavirus-positive (RTV pos) cases by month (January — December 2006)

vomiting, mucous stool and fever (Table 1).
Dehydration occurred more frequently in children
with rotavirus diarrhea compared to those with
non-rotavirus diarrhea, 94% vs. 89%, respectively.
However, vomiting occurred at higher frequency
in the rotavirus group, 88% vs. 70%, respectively.
Conversely, children with rotavirus diarrhea were
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less likely to have bloody stools than those with
non-rotavirus diarrhea (3% vs. 9%, respectively).
Dehydration was the main reason for hospitalization
in children with rotavirus diarrhea. Moderate
dehydration occurred more frequently than severe
dehydration (77% vs. 17%) in rotavirus-positive
subjects (Figure 4).
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Figure 3. Age distribution of rotavirus (RTV) diarrhea
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Figure 4. Dehydration levels in children with rotavirus diarrhea compared to those

with non-rotavirus diarrhea

G- and P-typing was performed on 40 specimens.
The most common G-serotype rotaviruses present were

G9 (62.5%), followed by G1 (10%) and G2 (5%). Mixed

infections were observed in 15% of cases. The majority

of P-serotypes detected were P[6] (72.5%) and P[4]
(5%). Mixed infections were observed in the remaining

specimens (12.5%). Untypeable strains were detected in
7.5% of the G strains and 10% of the P strains.
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Table 1. Clinical manifestations in children with rotavirus diarrhea hospitalized at Mohammad Hoesin

Hospital, Palembang

Clinical symptoms Rotavirus (+) cases Rotavirus (-) cases RR P
n =326 n=187 (95% Cl) value
Dehydration, n (%) 307 (94.2) 166 (88.8) 1.06 (1.0t0 1.12) 0.03*
- Severe, n (%) 55 (16.9) 31 (16.6) 1.25 (0.96 to 1.62) 0.08
- Moderate, n (%) 252 (77.3) 135 (72.2) 1.07 (1.00 to 1.15) 0.03
- None, n (%) 19 (5.8) 21 (11.2) Reference
Vomiting, n (%) 287 (88.0) 130 (69.5) 1.27 (1.14 to 1.40) <0.001
Mucous stool, n (%) 146 (44.8) 97 (51.9) 0.86 (0.72 to 1.04) 0.12
Bloody stool, n (%) 10 (3.1) 16 (8.6) 0.36 (0.17 t0 0.77) 0.006
Fever (%) 147 (45.1) 73 (39.0) 1.16 (0.93 to 1.43) 0.18

* compared to no dehydration as the reference

Discussion

We observed a large percentage (64%) of diarrheal
cases in children aged under 5 years to be infected with
rotavirus. The peak incidence of rotavirus diarrhea
occurred in subjects under 2 years of age (85%), with the
highest incidence in children aged between 6 months
to 2 years. This finding is consistent with a number of
epidemiological studies from other countries.®%%11

This study revealed that in the Mohammad
Hoesin Hospital, Palembang, rotavirus diarrhea
occurred year-round, similar to that found in other
developing tropical countries.!>13 The peak incidence
of rotavirus diarrhea occurred from July to August,
when the rainfall was low. However, it is difficult to
demonstrate a seasonal pattern of rotavirus diarrhea
in Palembang because the study period was less than
2 years in duration.

Children with rotavirus infection were more
likely to have dehydration and vomiting compared
to those with non-rotavirus diarrhea. We observed
the major clinical sign of rotavirus diarrhea in
Palembang to be dehydration (94% of rotavirus cases),
thus, children with rotavirus diarhea often required
hospitalization.

Due to the prominence of frequent vomiting, oral
rehydration solution was not effective for replenishing
lost body fluid, therefore, intravenous fluid therapy
was usually given. The use of intravenous therapy
implies that rotavirus diarrhea causes not only
significant clinical impact, but also economic impact,
since intravenous rehydration is more expensive than
oral rehydration. A study in Yogyakarta and Central
Java showed that rotavirus diarrhea was more likely
to increase cost by 25%.14
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There have been few studies investigating the
strains of rotavirus in Indonesia. The first study
conducted in Yogyakarta in the 1970s showed the
prevailing strains to be G1, G2, G3, and G4, with G3
(53%) the most common. G1 was only found in 2%
of rotavirus cases at the time.!> A study conducted
in Central Java and Yogyakarta in 2004 reported that
G1 was the most common strain, accounting for 60%
of identified cases. G3 was not identified.!6

We found G9 to be the predominant strain in
Palembang, constituting 62.5% of the rotavirus identified.
Serotype G9 was documented as an emerging strain
worldwide and was also recently identified in Indonesia
by Putnam et al.!” Findings in five other hospitals
also showed diversity in rotavirus strains. G1 and G9
were also the predominant strains in other hospitals,
but G3 and G4 were only observed in Yogyakarta.
Interestingly, P[6] which was uncommon globally, was
found to be predominant in our study. Similarly, a study
in Bangladesh reported that P[6] was the major strain
found in neonates.!® Overall, our finding supports the
idea that strains of rotavirus differ by location and time.
Continuous monitoring of rotavirus strains is, therefore,
highly important to determine the circulating strains and
provide steps for vaccine implementation.

We found the burden of rotavirus in Palembang
to be high. Rotavirus is, indeed, a common pathogen
and an important cause of hospitalization in children
with diarrhea[1, 9].14 As such, a bold attempt must
be made to reduce the disease burden.

Rotavirus vaccine is currently recommended
by WHO as the best method to prevent rotavirus
infection.!” The decision to implement a rotavirus
vaccine program in Indonesia has been hindered by
the lack of awareness of the true disease burden of
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rotavirus and the importance of rotavirus vaccines.?

An assessment of rotavirus vaccine rationale and
potential barriers should be undertaken prior to vaccine
program implementation.?! Our results provide support
for one of the key steps for policy-makers in assessing the
importance of rotavirus vaccine implementation.
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