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Abstract

Introduction: Viruses are the most common cause for diarrhoea in infants and small children. Rotavirus
is the most frequent viral etiology, causing 125 million episodes of infantile diarrhoea and over 600,000
deaths per year. Materials and methods: A cross sectional study between January and March 2008
was conducted at Patan Hospital, Kathmandu to find out the prevalence of rotavirus among children < 3
years with watery diarrhoea and to identify common strains of rotavirus in the study population. Testing for
rotavirus was undertaken by using Rota/Adeno screen Dipstick M583CE. Rotavirus strain identification
was done at Nagasaki University Japan. Data was analyzed using SPSS® for Windows V 15.0 software.
Results: 119 children with acute watery diarrhoea were enrolled. Rotavirus antigen was found in 63
cases (53%). The highest percentage of rotavirus infection was found in the second six months of life.
Among the children with positive rotavirus antigen, the median age was 10 months (IRQ 8.00). The most
predominant strain of rotavirus identified was G12 followed by G9 and G1. Most predominant G and P
combination was G9 P[8] followed by G12P[6]. Conclusion: The study has shown the prevalence of
unusual serotypes of rotavirus. Though rotavirus vaccine has been studied, used widely and found to be
very effective, none of the vaccine efficacy studies have included common serotypes identified in Nepal.
Level of protection conferred by infant immunization with the current rotavirus vaccines against the strains
circulating in Nepal is unknown and careful surveillance through vaccine implementation is needed.
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Introduction

Rotavirus is the most frequent virus identified, causing

Diarrhoeal disease remains the second most
125 million episodes of infantile diarrhoea and over

common cause of death in children less than five

years of age worldwide and viruses are common cause
of diarrhoeal diseases in infants and small children.

600,000 deaths per year. The highest mortality occurs in
the poorest countries’?. In the prevaccine era rotavirus
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infected almost all children before their 5" birthday'2.
The incidence of rotavirus infection is equal in both
developed and developing countries. In spite of the
efforts to improve sanitation and hygiene, the rates of
rotavirus diarrhoea have remained relatively stable over
time®. Rotavirus is not often viewed as a priority and is
incorrectly considered a disease that can be prevented
by improvements in water and sanitation®.

The economic burden of this disease is very high.
It is estimated that in Asia alone vaccination could
potentially save lives of 109,000 children; prevent 1.4
million hospital admissions,7.7 million OPD visits; and
decrease the healthcare cost by US$ 191 million®.
Therefore, WHO encourages rotavirus vaccination to
counter this disease burden. Rotavirus vaccine has
been targeted for inclusion in the National Immunisation
Programs in both developed and developing countries.
With this view the Asian Rotavirus Surveillance Network
(ARSN) has been collecting data from developing
countries and the Global Alliance for Vaccination and
Immunisation (GAVI) is willing to provide vaccine to
certain eligible countries®. Nepal is also a GAVI-eligible
country, and is participating in ARSN.

Rotaviruses are non-enveloped RNA virus. The
genes encoding the outer capsid viral proteins

VP7 and VP4 form the basis for classification of
rotaviruses into G and P genotypes, respectively. These
proteins are considered critical to vaccine development
because they are targets for neutralizing antibodies that
are believed to be important for protection’. G1, G2,
G3, and G4 rotavirus types in conjunction with P[8] or
P [4] constitute nearly 90% of the rotavirus infections
worldwide®. The current available vaccines provide
a high degree of protection against G1 wild-type and
strains G2, G3, G4 and G9°.

A multicentric trial in South Africa and Malawi has
concluded that rotavirus vaccine significantly reduced
the incidence of severe rotavirus gastroenteritis in
African infants (61.2%) however the overall efficacy
was lower than that observed in European and Latin
American Studies (96.4% and 84.8% respectively). In
this African study the circulating rotavirus strains were
diverse and less well matched to the vaccine with only
12.9% of the rotavirus strains in Malawi being G1P [8],
perhaps accounting for the lower efficacy.

Inthis study we assessed the prevalence of rotavirus
disease among children < 3 years of age in urban Nepal
presenting with watery diarrhoea and identified the
common strains of rotavirus in our population.

Materials and Methods

We undertook a prevalence study at Patan Hospital
in Kathmandu from January to March 2008.

Patan Hospital is a 450 bedded general hospital
located within Kathmandu valley and the second largest
children’s service in the city. Annually over 40,000
children are seen in outpatient clinics and around 3,000
children are admitted to the children’s ward.

Children under 3 years of age presenting to
Paediatric outpatient clinics or admitted to children ward
with acute watery diarrhoea were visited by a Paediatric
research fellow. After informed parental consent, a data
collection form was completed and a stool sample was
collected. Testing for rotavirus and adenovirus was
undertaken by the research fellow using Rota/Adeno
screen Dipstick M583CE (Microgen Bioproducts Ltd,
Surrey, UK). Rota/Adeno screen Dipstick is an immune
chromatographic test where the dipstick detects the
colour changes coming in contact with the positive stool
sample. When possible, the stool sample was sent for
routine microscopy. A portion of each stool sample was
stored at -70° Celsius for strain identification later in
Japan.

The stool samples with positive rotavirus dipstick
were collected by the big rotavirus surveillance study
at Tribhuvan University Teaching Hospital, Nepal and
were sent to Japan. Rotavirus strain identification was
done at Nagasaki University, Japan. The G and P types
for rotavirus positive specimens were determined by
the polymerase chain reaction amplification method
described by Gouvea et al and Gunasena et al.""?
Data was analyzed using SPSS® for Windows V 15.0
software. Percentage distribution, descriptive statistics,
odds ratio along with its 95% confidence interval were
used for the analysis.

The study was approved by Nepal Health Research
Council; Ref. 620.

Results

A total of 119 children (71% male) with acute
watery non-bloody diarrhoea were enrolled and stool
samples collected. The median age was found to be 10
months with IQR of 10 months. The highest number of
patients enrolled was in the age group 6 to 12 months
(38.7%) Out of 119 stool samples rotavirus antigen
alone was found to be present in 63 cases (53%) and
adenovirus antigen alone in 4 cases (3.4%), and both
rotavirus and adenovirus antigen in 2 cases (1.7%). The
highest percentage of rotavirus infection was found in
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the second six months of life. Rotavirus antigen was
positive in 61% of the children in the age group of 6 to 12
months, 51% of the children in the age group of 12 to 24
months and 48% of children in the age group less than 6
months which contributed to 44%, 30% and 18% of the
total rotavirus positive cases in the study respectively.
(Table 1) Among the children with positive rotavirus
antigen, the median age was 10 months (IQR 8.00).

The most common symptoms at presentation
apart from diarrhoea among the children enrolled were
fever (22.6%), vomiting (81.5%) and mild to moderate
dehydration (98.3%). (Table:2) Rotavirus infection was
more common in children with vomiting than those
without this symptom (Odds ratio 1.76, 95% CI: 1.24 —
2.50).

Results of stool routine microscopy were available
in 81 cases. Of these 25 had white blood cells in stool,

Table 1: Showing distribution of Rotavirus by Age Groups.

but only 4 patients had a white blood cell count of more
than 10 per high power field and all 4 were negative for
rotavirus antigen. Eight out of 81 stool samples showed
cyst of Entaeomeba histolytica, and 2 showed yeast
cells.

Most of the cases of watery diarrhoea were
managed on an outpatient basis (81.5%) and only 22
(8.5%) were admitted. Of the 22 admitted cases, 13
(59%) were positive for rotavirus. The most common
reason for admission was persistent vomiting. The
median length of hospitalization was 3 days with IQR
of 5 days.

The most predominant strain of Rota virus identified
was G12 followed by G9 and G1. The predominant G
and P combination was G9P8 followed by G12 P[6].
There were only 4 specimens for which we were unable
to assign P types (Table: 3).

Age Group Rotavirus Status (Dipstick) Total
Yes No
0 - 6 months 11(47.8%) 12(52.2%) 23(100%)
6 - 12 months 28(60.9%) 18(31.1%) 46 (100%)
12 - 24 months 19(51.4%) 18(48.6%) 37(100%)
24 - 36 months 5(38.5%) 8(61.5%) 13(100%)
Total 63(53%) 56(47%) 119(100%)
Chi-square = 2.534, p-value = 0.469
Table 2: Showing clinical features in rotavirus antigen positive and negative cases.
Clinical features Rotavirus antigen +ve Rotavirus antigen -ve p value
Fever 15/63 (23.8%) 12/56 (21.42%) 0.757
Nausea 9/63 (14.28%) 9/56 (16.07%) 0.786
Vomiting 57/63 (90.47%) 40/56 (71.42%) 0.008
Dehydration
Mild 56/63 (88.88%) 48/56 (85.71%) 0.869
Moderate 6/63 (9.5%) 7/56 (12.5%)
Severe 1/63 (1.58%) 1/56 (1.78%)

Table 3: Showing Identified Strains of Rotavirus (total n=63)

P6 P8 P non typable
G1 8 (13%) 3 (5%) 0
G3 2 (3%) 4 (6%) 0
G9 1 (2%) 17 (27%) 2 (3%)
G 12 13 (21%) 10 (16%) 2 (3%)
G non typable 1 (2%) 0 0
Total 25 (40%) 34 (54%) 4 (6%)
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Discussion

Our study confirms that rotavirus infection is one of
the most important causes of watery gastroenteritis in
children in Kathmandu. Infants and children with rotavirus
gastroenteritis are likely to have more severe symptoms
than those with non-rotavirus gastroenteritis®™. In this
study in urban Nepal rotavirus infection was present
in over 56% of cases of watery diarrhoea, and was
especially common in young infants less than a year of
age. In a previous study undertaken in Nepal in children
with acute diarrhoea attending a rehydration clinic at
Kanti Children’s Hospital, a large paediatric hospital
in Kathmandu, from August 2004 through July 2005,
23.3% were positive for rotavirus antigen'. The study
also reported a seasonal variation in the occurrence
of rotavirus diarrhoea with a peak in January; and a
monthly prevalence of rotavirus detection varying from
7.3% to 58.6%. Rotavirus infection has a peak in winter
in temperate climate and this is likely to be one of the
reasons for the high proportion of positive cases in our
study. One limitation of our study is the short duration of
surveillance and therefore the limited sample size.

As in other studies we saw that rotavirus infection
was most common less than 1 year of age. Although
children can be infected with rotavirus several times
during their lives, initial infection after age 3 months
is most likely to cause severe gastroenteritis and
dehydration. A previous study in Nepal found that
64% of rotavirus positive diarrhoea cases occurred in
infant aged 3 to 23 months.™ In a study at Kanti Children
Hospital, the prevalence of nosocomial infection due
to rotavirus among children aged 3-59 months was
30.2%"S.

Where rotavirus disease burden is high, vaccination
is the most effective means to reduce morbidity and
mortality. In our study, 59% of patients admitted for
watery diarrhoea had rotavirus diarrhoea. Proper
vaccine implementation would likely reduce health care
costs and societal costs substantially.

The prevalent G and P serotypes of rotavirus vary
in different parts of the world and it has been observed
that there is also variation in different parts of Asia®. In
the present study the most prevalent G and P serotypes
are G12 (40%) and P8 (25%). The most prevalent
combination of G and P serotypes in this study are G9
P[8] (25%) followed by G12 P[6]. In a study conducted
at Tribhuvan University Teaching Hospital (TUTH),
Nepal in 2005-2006 and in 2006-2007 most prevalent
serotypes were G12 (50% and 29%) and P8 (47% and
35%) with the most prevalent combination serotype
G12P6 (34% and 24%)"".

A surveillance study in Nepal during 2003-2004
showed the emergence of G12 strains'®. Another study
carried out in 2004-2005 also found G12 as one of the
common serotypes'. The prevalence of the strain G12
in the 2003-2004 study was 20% with either P[6] or P[8]'®
while in the present study G12 accounts for 40% of the
strains. The G12 strain of rotavirus was first detected
in India in 2001 and has emerged as the predominant
strains in Delhi, India, during 2005 to 2007°. In a study
done in Bangladesh in 2005-2006, the prevalence of
G12P[6] was 11%%.

The emergence and increase in G12 and non-P[8]
strains may challenge the current rotavirus vaccination
strategy, the efficacy of which has not been well studied
against these newer strains. In a large Latin American
study, oral rotavirus vaccine efficacy was observed
in both G1 and non-G1 strains with P[8] specificity?'.
However, a recent pooled analysis showed that the
monovalent rotavirus vaccine is cross-protective against
non-G1P[8] strains and provides significant protection
against gastroenteritis caused by different circulating
rotaviruses (G1/non-G1 and P[8], and non-G1-non-
P[8])?2. However none of these studies included the
common genotypes identified in Nepal like G12 or P[6]
as these genotypes were not in circulation in the areas
where vaccine efficacy studies were carried out.

Conclusion

Rotavirus is a significant cause for diarrhoea in
children presenting to Patan Hospital during the months
of January to March with disease burden especially
prominent in the second six months of life (62.2%). The
most common combination serotypes of rotavirus in our
study (G9 PI[8] followed by G12 P[6]) differed from those
identified in developed countries but were comparable to
previous studies done in Nepal. The higher prevalence
of G12 (40%) in the present study compared to 20% in
a previous study in 2003-2004 suggests that G12 strain
is likely to be increasing among the circulating rotavirus
strain in our population and study setting. This is a small
study within a short period of time and the data needs to
be verified with the ongoing bigger surveillance studies
being carried out under ARSN.

Reccommendation: This study confirms the need
for control of rotavirus through immunization as it is a
major cause of morbidity and hospitalization in Nepal.
However, the level of protection conferred by infant
immunization with the current rotavirus vaccines against
the strains circulating in Nepal is unknown and careful
surveillance through vaccine implementation is needed.
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