98

Anticipating rotavirus vaccine introduction in the national immunization

programme in Nepal

Gauchan P, Nakagomi T, Nakagomi O.

Department of Hygiene and Molecular Epidemiology, Graduate School of Biomedical Sciences, Nagasaki

University, Nagasaki, Japan
Correspondence to: Dr. Punita Gauchan Bhattachan

Department of Hygiene and Molecular Epidemiology, Graduate School of Biomedical Sciences, Nagasaki

University, 1-12-4 Sakamoto, Nagasaki 852-8523, Japan.

Email: punita-gauchan@nagasaki-u.ac.jp

Till date, diarrhoea remains one of the major causes
of death in children under 5 years of age worldwide,
claiming nearly 499,000 lives each year, and despite the
availability of safe and effective rotavirus vaccines, an
estimated 199,000, diarrhoeal deaths (95% Confidence
Interval [CI]: 165,000-241,000) is attributed to rotavirus
alone'. Rotavirus also results in amedian 0£39.4% (95%
CI: 37.1 — 43.1%) of diarrhoeal hospitalisations®. As of
March 2017, 92 countries have introduced rotavirus
vaccines which includes 85 national, 2 ongoing phased,
and 5 sub-national introductions. Nearly half of all
rotavirus diarrhoeal deaths occur in Asia, yet less than
20% of Asian countries have introducedrotavirus vaccine
nationally or sub-nationally (http://rotacouncil.org/
vaccine-introduction/global-introduction-status/).  In
anticipation of imminent rotavirus vaccine introduction
in Nepal, this commentary aims to highlight the burden
of rotavirus diarrhoea and characteristics of circulating
rotavirus strains in order to predict the public health
impact the vaccine will have if and when it shall be
introduced in the country’s national immunization
programme.

The key epidemiological features of rotavirus
gastroenteritis in Nepali children under 5 years of age
have previously been described. In brief, rotavirus
causes one-third (33-37%) of hospitalisations and
23.9% (95% CI: 14.9 — 32.8%) of outpatient visits
due to diarrhoea®?; the incidence being the highest
in children between 6 and 23 months of age®*°. The
disease occurs year-round, but seasonality exists with
greater case detection in cooler and dry months of the
year>%’, Most recent estimates show rotavirus diarrhoea
has an annual death toll of 308 (24.5%) out of a total of
1,257 diarrhoeal deaths reported!. Overall, a substantial
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burden of rotavirus disease exists evenly across the
various categories of diarrhoeal disease severity. This
huge burden of rotavirus diarrhoeal episodes in Nepal
is expected to be alleviated using rotavirus vaccine. One
issue in this regard is lower effectiveness of rotavirus
vaccines in resource poor settings, and by extrapolating
from the results obtained in low-income countries
elsewhere in the world (Fig. 1)., rotavirus vaccine is
expected to help avert nearly 50% of deaths due to
rotavirus diarrhoea among Nepali children.
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Figure 1: The efficacy/effectiveness of rotavirus
vaccines and the wealth of nations measured by
gross domestic product (GDP) per capita.

While a lower vaccine effectiveness and a slightly
lower prevalence of rotavirus as the aetiology of
diarrhoeal diseases resulting in hospitalisations/deaths
are common with many other low-income countries,
one unique feature of rotavirus molecular epidemiology
in Nepal is the unusual genotype distribution carried by
the circulating rotavirus strains. In stark contrast with
the global trend where nearly three quarters of the six
common genotypes, G1P[8], G2P[4], G3P[8], G4P[8],
G9P[8] and G12P[8] (Figure 2a)?, are carried by all
human rotavirus strains, in Nepal G12P[6], which is
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not among the six globally common genotypes, accounts for 33.4% and thus is the most prevalent genotype
among rotaviruses detected in Nepali children (Figure 2b)*7°-!'. On the other hand, the six globally common
genotype combinations account for only 37.7% of the total rotavirus strains genotyped which mostly comprises
15% and 14% respectively of GIP[8] and G2P[4], and there appears to be a total absence of G4P[8] and G3P[8]
(infrequent detection comprising only 0.2% of the genotypes)(Figure 2b). As for the predominance of G12P[6],
what is noteworthy is the fact that this observation has been consistently made in all the studies published thus
far’7%12 furthermore, in Nepal G12 is most frequently associated with P[6] (Fig. 2b) unlike elsewhere in the world
where it is far more frequently associated with P[8].
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Figure 2: Relative frequencies of G and P genotype combinations of rotavirus strains detected from children
with diarrhoea. (a) A global averaged relative frequencies reproduced based on the data reported by Doro,
etal., 2014 (ref 8), and (b) An averaged relative frequencies calculated by including all published genotyping
data from Nepal (2005-2012) based on refs 3-7, and 9-11,16.

From the perspective of protective immunity, G12P[6]
is completely heterotypic to either of the two globally
licensed rotavirus vaccines; Rotarix (GlaxoSmithKline,
Rixensart, Belgium) and RotaTeq (Merck, and Co.,
Whitehouse Station, USA). While the efficacy of these
vaccines against G12P[6] is not well documented,
current vaccines are likely to confer protection against
G12P[6]" because it has been shown that Rotarix is
protective against severe rotavirus gastroenteritis caused
by fully heterotypic G2P[4]"*and G9P[4]' strains.

Despite the potential challenges discussed above, the
authors expect that rotavirus vaccine will help reduce
rotavirus diarrhoeal deaths in children under 5 years of
age in Nepal almost by half which roughly translates
into 154 lives saved each year, not to mention many
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more hospitalisations. This underlines the importance
and necessity for Nepal to introduce rotavirus vaccines
into its national immunization programme, sooner than
later.
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