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Between August and November 2012 a severe outbreak
of gastroenteritis occurred on Réunion Island, affecting
more than 50,000 cases, particularly young children.
Virological analyses showed that the virus responsible
for this epidemic was rotavirus. Genotyping of stool
samples indicated circulation of rotavirus type G3P[8]
but also G12P[8], highlighting the risk of global emer-
gence of this genotype in the coming years.

On Réunion Island, a French overseas administrated
territory located in the south-western Indian Ocean,
gastroenteritis outbreaks are usually observed dur-
ing the austral winter, between the months of August
and November. While outbreaks of gastroenteritis had
been of moderate severity on the island between 2008
and 2011 [1], an intense epidemic occurred in 2012.
Monitoring has been in place for several years, involv-
ing many professionals and coordinated by the Indian
Ocean Regional Office (Cellule de U'InVS en region
Océan Indien: Cire Ol) of the French Institute for Public
Health Surveillance. This system allowed to detect in
mid-August 2012 an unusual increase in gastroenteri-
tis cases that exceeded seasonal averages, and to
inform the public health authorities and the population
in a reactive way.

Population and healthcare

system on Réunion Island

Réunion Island is located in the south-western Indian
Ocean, at 5,900 miles from France and 500 miles from
Madagascar, with a population of 830,000 inhabitants
in 2012. The population is younger than in mainland
France. In 2010, 41% of the population was younger
than 25 years, and only 11% were older than 60 years.
Medical facilities are similar to those in France, and
there are more than 890 general practitioners and
more than 8o pediatricians distributed throughout the
island, as well as four hospitals and six emergency
departments.

Surveillance system

Gastroenteritis surveillance on Réunion Island is based
on different complementary systems:
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A syndromic surveillance system is based on all emer-
gency departments (ED) on the island (Organisation de
la surveillance coordonnée des urgences (OSCOUR) net-
work). Data are collected daily directly from patients’
computerised medical files that are filled in during
medical consultations at ED [1-3]. Among the collected
variables, the diagnosis is categorised according the
1oth revision of the international Classification of
Diseases (ICD-10)[4]. Several indicators are routinely
monitored, including the number of ED visits for gas-
troenteritis (ICD-10 codes Ao8 and Ao9).

A network of sentinel general practitioners of Réunion
Island reports every week the numbers of consulta-
tions for acute diarrhoea [1,5]. A case of acute diar-
rhoea is defined as a patient having more than three
liquid stools per day during the past 15 days and moti-
vating consultation.

The national health insurance centre of Réunion Island
(Caisse générale de sécurité sociale; CGSS) sends to
the Cire Ol every week the numbers of consultations
made by general practitioners and paediatricians of
the island. These consultation data, coupled with
those from sentinel practitioners, allow to estimate by
extrapolation the total weekly number of consultations
for acute diarrhoea on the whole island [1,6,7].

Three sentinel hospital laboratories report to the Cire
Ol the monthly percentage of samples positive for
rotavirus, adenovirus and norovirus to ensure virologi-
cal surveillance of viral gastroenteritis. In addition, a
selection of rotavirus-positive samples was sent, as
part of this outbreak investigation in 2012, by the labo-
ratories of the hospitals of Saint-Denis and Saint-Pierre
to the National Reference Centre for Enteric Viruses in
order to determine the G and P genotypes of rotavirus
strains. Genotyping was performed by RT-PCR accord-
ing to the EuroRotaNet protocol [8-14] and confirmed
by sequencing the partial VP7 and VP4 coding genes.

A surveillance of deaths possibly related to gastroen-
teritis is achieved via monitoring of death certificates



FIGURE 1

Weekly visits to emergency departments for gastroenteritis, Réunion Island, 2012 versus mean numbers in

2010 and 2011 (n=3,732)

2507 Average number of emergency department

visits for gastroenteritis, all ages, 2010-11

mmmm Number of emergency department visits for
gastroenteritis, all ages, 2012

N
o
o

mmmm Number of emergency department visits for
gastroenteritis in children under five years-old,
2012

eeee*e Percentage of emergency department visits
for gastroenteritis, all ages, 2012

-
w1
o

Number of emergency department visits
5
o

O3
o

[aal Ll N o b
- - - =) N

) wn
N N

r 8.0
.
%o - 7.0
o .
.
B
o . o
o @
° a
D . 6.0 9
D o et
D . =
. . Q
o . [}
. )
o
o
r 5.0 -
. < o
. . 3
. . o]
. o
: . o
. o F 4.0 =S
. . (3]
. . <
. . o
% )
B . b
. L
o 30 =
'. ° . 3
o @
KX . PACY =1
. . o 2
e oo cee =,
el .ot . 20 @
)
<)
&
- 1.0
- 0.0

o
N

35
37
39
41
43
45
47
49
51

ol m
52} ™M

Week of visit

Sources: Institut de veille sanitaire (InVS) — Cellule de U'InVS en région (Cire) océan Indien / Organisation de la surveillance coordonnée des

urgences (OSCOUR).

received by the Health Agency of the Indian Ocean
(Agence de Santé Océan Indien; ARS Ol).

Each week, data from these different surveillance
systems are collected, validated, analysed and inter-
preted. During outbreaks, a weekly epidemiological
report is written, presenting the results of these analy-
ses and the appropriate recommendations.

Outbreak description

In 2012, an increase in gastroenteritis cases on
Réunion Island was detected in week 33 (week starting
13 August) by the OSCOUR network (Figure 1). During
that same week, the percentage of consultations for
acute diarrhoea reported by sentinel practitioners was
about 2.1%, exceeding the seasonal average of 1.6%.
Analysis of the data by age showed that children five
years-old and younger were most affected throughout
the epidemic period (Figure 1). In fact, 73% of ED visits
for gastroenteritis were observed among children of
this age.

According to the two surveillance systems, the out-
break peak was reached in week 39 (last week of
September). During that week, more than 230 ED visits

for gastroenteritis were recorded, representing more
than 7% of the total attendance. Among these 230, 187
involved children aged five years and younger, repre-
senting 27% of the total attendance for this age group.
Moreover, for the same week, the percentage of consul-
tations for acute diarrhoea identified by sentinel prac-
titioners was 6% and the total number of consultations
for this pathology on the whole island was estimated
to be nearly 8,000.

Over the entire outbreak period from week 35 to week
44, nearly 1,600 ED visits for gastroenteritis were
recorded, and it was estimated that more than 53,500
general practitioner consultations for acute diarrhoea
took place on the whole island. Among the ED visits
for gastroenteritis, 74% were concerning children aged
five years and younger; 56% of them were boys.

The virological surveillance rapidly revealed high rates
of samples positive for rotavirus. Retrospective analy-
sis of weekly data showed an increase in this rate at the
end of July, the rate exceeded more than 30% in week
33 (week starting August 13). The peak was reached in
week 36 (first week of September), with a value of 44%

www.eurosurveillance.org



FIGURE 2

Weekly percentage of samples positive for rotavirus, hospital laboratories Saint-Denis, Saint-Paul, Saint-Benoit,

Réunion Island, week 27-44 2012
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(Figure 2). This rate was maintained at a level greater
than 35% before declining gradually after week 41.

Percentages of samples positive for adenovirus and
norovirus were lower (7% and 3%, respectively, from
July to October), suggesting that the outbreak of gas-
troenteritis was mainly due to the circulation of rota-
virus on the island. In December, genotyping of 20
rotavirus-positive samples, randomly selected, was
carried out by the National Reference Centre for Enteric
Viruses. Four of them were genotype G12P[8], one was
a co-infection of genotypes Gi2, G1 and G3 associ-
ated with P[8], and the 15 others were G3P[8] strains.
Phylogenetic analysis of the partial VP7 coding gene
revealed that the G12 strains from the Réunion Island
clustered in lineage Ill (Figure 3).

During the whole outbreak period, six death certifi-
cates mentioning gastroenteritis as one of the poten-
tial causes of death were identified. Three of them
involved children younger than two years, and the
other three affected individuals older than 7o years.
One child and one elderly person died of dehydration,
the other two children had underlying medical condi-
tions, and the other two elderly people were suffering
from comorbidities such as diabetes and hypertension.
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Discussion

The surveillance based on networks from different
health providers on Réunion Island highlighted an out-
break of gastroenteritis of unusual intensity, which
lasted about 10 weeks, extending from late August to
early November 2012. This outbreak was characterised
by intense circulation of rotavirus and a high propor-
tion of young cases, as well as by its severity, reflected
in the occurrence of several deaths. This underlines the
importance of not neglecting this risk when such epi-
demics occur.

This study reports for the first time the occurrence of
the G and P genotypes of rotavirus strains on Réunion
Island and revealed circulation of rotavirus genotype
G12 at a significant level (5/20), although the high
activity of rotavirus observed on the island does not
seem to be the result of a high prevalence of this
emerging genotype only. The G12 strains from Réunion
Island clustered in lineage Ill, as previously observed
for Gi2 strains from other European countries and
worldwide. According to the National Reference Centre
for Enteric Viruses, Gi2 genotypes circulated with a
low prevalence of 3.5% during the previous season
in mainland France (data not shown), but their emer-
gence as the most prevalent rotavirus genotypes has



FIGURE 3*

Phylogenetic tree based on the partial amino acid sequences (280 aa) of the rotavirus G12 VP7 coding gene, gastroenteritis

outbreak Réunion Island, 2012
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Phylogeny was reconstructed using the maximum-likelihood method implemented in the PhyML programme with the Jones Taylor Thornton
substitution model. Number of substitutions per site is indicated by the scale bar. Bootstrap values were calculated for 5oo replicates and
are indicated at each node when 260%. Strains from Réunion island are indicated with an asterisk.

Sequences of the French RVA G12 strains were submitted to the European Nucleotide Archive database (http://www.ebi.ac.uk/ena/) under the
following accession numbers: HF952906 to HF952917, HMo35517 and HMo035518.

GenBank accession numbers of the reference strains used for this analysis are: RVA/Human-tc/PHL/L26/1987/G12P[4]: M58290; RVA/Human-
wt/ARG/Arg721/1999/G12P[9]: EU496254; RVA/Human-wt/JPN/CP727/2001/G12P[9]: AB125852; RVA/Human-tc/KOR/Kor588/2002/G12P[9]:
EU496259; RVA/Human-wt/ESP/SS-1869/2010/G12P[8]: JQ410021; RVA/Human-wt/ARG/Arg6653/2008/G12P[8]: JNo88450; RVA/Human-wt/
GER/GER126-08/2008/G12P[8]: F)747618; RVA/Human-wt/BEL/B4633/2003/G12P[8]: DQ146643; RVA/Human-wt/SVN/SI264/2006/G12P[8]:
DQ995173; RVA/Human-wt/USA/US6597/2005/G12P[6]: FJ152121; RVA/Human-wt/BGD/Matlab13/2003/G12P[6]: DQ146676; RVA/Human-wt/
USA/Se585/1999/G12P[6]: AJ311741; RVA/Pig-wt/IND/RU172/2002/G12P[7]: DQ204743.

been recently demonstrated in several regions of the
world such as Nepal [15], Spain (Basque Country) [16],
Argentina (Tucuman, Catamarca and Rio Gallegos) [17]
and Nigeria [18], and we can assume that this genotype
could emerge globally in the coming years. The impact
of the rotavirus Gi2 is not documented in these coun-
tries, except in the Spanish study, where it is claimed
that the impact of the rotavirus Gi2 epidemic in the
Basque Country was high, with the rate of hospitalisa-
tion similar to previous seasons in which rotavirus G1
or Gg were dominant [16].

Efficacy trials of the two licensed rotavirus vaccines
(Rotarix, GlaxoSmithKline and RotaTeq, Merck) focused
on the rotavirus G genotypes most prevalent across the
world, i.e. G1, G2, G3, G4 and Gg, and data on their effi-
cacy against rotavirus G12 are very limited. In a recent
study, Rotarix vaccine demonstrated efficacy against
severe gastroenteritis caused by Gi2 rotavirus [19].
Nevertheless, it should be emphasised that knowledge

about vaccine efficacy against the Gi2 genotype is lim-
ited and there is a need for further study. However, in
our study conducted in Réunion Island, G12 genotype
was associated with P[8]. Since the P[8] genotype
is present in both licensed vaccines, these vaccines
should be effective against these G12P[8] strains.
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