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The 2014 seasonal influenza in Réunion, a French overseas territory in the southern hemisphere, was dominated by influenza B. Resulting morbidity impacted
public health. Relative to the total number of all-cause
consultations over the whole season, the rate of acute
respiratory infection (ARI) consultations was 6.5%.
Severe disease occurred in 32 laboratory-confirmed
influenza cases (31.7 per 100,000 ARI consultations),
16 with influenza B. The observed disease dynamics could present a potential scenario for the next
European influenza season.
Réunion is a French overseas territory located in
the southern hemisphere between Madagascar and
Mauritius in the Indian Ocean. On this island, influenza
is monitored through a sentinel practitioner network
[1]. Influenza activity generally increases during the
austral winter, corresponding to summer in Europe. At
the end of May 2014 the proportion of general practitioners’ (GP) consultations for acute respiratory infections (ARI) relative to all-cause consultations increased,
signalling the beginning of the influenza season. We
describe the characteristics of the epidemic.

Surveillance of influenza in Réunion
Influenza surveillance sentinel network

In Réunion, 56 general practitioners (GPs) and two paediatricians (comprising all together 7.2% of the total
GPs on the island) participate in the influenza surveillance sentinel network. Activities of the sentinel GPs
represent 4.9% of total activities of all GPs on the
island. They report on a weekly basis the total number of all-cause and acute respiratory infections (ARI)
consultations, with ARI defined as a sudden onset of
fever (≥38°C) and cough, which are associated or not
with other symptoms, such as for example breathing
difficulty or headache [2].
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In addition to the weekly proportion of ARI among sentinel consultations, a weekly estimated number of ARI
consultations is extrapolated from the total number of
consultations in Réunion, which is itself derived from
health insurance data [3].
Furthermore, every physician of the sentinel network
collects a nasal swab from the first two patients of the
week who present with ARI symptoms since less than
three days. All swabs are analysed by the hospital
laboratory by reverse transcription-polymerase chain
reaction (RT-PCR) for influenza A, influenza A(H1N1)
pdm09 and influenza B viruses. In a second step, a
subset of the isolates that are positive for influenza A,
but not H1N1 are tested for H3N2 by the national influenza centre.

Reporting of cases with severe influenza

In addition to the primary healthcare surveillance, all
severe influenza cases defined as patients with a laboratory-confirmed influenza infection (positive RT-PCR
for influenza virus) admitted for more than 24 hours to
an intensive care unit (ICU) are reported by clinicians
through a standardised form. Demographic and clinical
data are collected as well as risk factors/comorbidities
and vaccination status. All the ICUs (adults and paediatrics) present on the island (n=4), which cover the
total population, participate in this surveillance and
swab all patients with severe ARI.

Confirmation of laboratory findings and
genetic and antigenic characterisation

Every year, a randomly-selected sample is sent to the
national influenza centre in mainland France for confirmation and genetic and antigenic characterisation. In
2014, this sample consisted of 11 swabs from sentinel
surveillance (2%) and 15 swabs (47%) from intensive
care unit (ICU).
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Analysis of epidemics relative to prior
influenza seasons

During the epidemic, 62% (169/273) of samples were
positive for influenza. Among the 169 identified
viruses, 118 (70%) were influenza B, 44 (26%) influenza A(H1N1)pdm09 and seven (4%) influenza A but
not H1N1. In a second step, a subset of influenza A not
H1N1 isolates were all confirmed as influenza A(H3N2)
viruses. From the sample of genetically and antigenically characterised viruses (n=26), 13 influenza A
viruses were A(H1N1)pdm09 and 10 influenza B viruses
belonged to the Yamagata lineage. These viruses were
of the same strains than those targeted by the 2014
seasonal vaccine for the southern hemisphere (B/
Massachusetts/2/2012 for the influenza B viruses and
A/California/7/2009 for influenza A).

Epidemic periods are defined as an increase of the
number of ARI consultations above the mean of such
consultations during the same periods in the previous
years (the 2010–2013 mean was taken for comparison
to 2014) and an increase of the positive rate for influenza viruses (proportion of persons testing positive for
influenza virus among all persons tested for influenza)
superior to 50%.
Historical data from 2010 to 2014, which had been collected by the influenza surveillance system annually,
including during epidemic periods, were compared. For
each year, including epidemic periods, the number of
cases with severe influenza relative to the numbers of
ARI consultations was calculated both for the year in
question and for the year’s respective epidemic periods. The influenza surveillance system remained the
same during the five years studied in terms of population covered and sampling protocol.

Characteristics of laboratory-confirmed
influenza cases with severe disease

Among the 32 cases identified with severe disease in
2014 (Table 1), 16 were infected with influenza B virus,
13 with A(H1N1)pdm09 virus and three with A(H3N2)
virus. Patients with influenza B were older than those
affected by A(H1N1)pdm09 virus (mean of 58 years vs
42 years respectively, p=0.03). Five of 13 influenza
A(H1N1)pdm09 cases had no comorbidities compared
to one of 16 influenza B cases. Most (n=24) of the
cases with severe disease who presented at least one
risk factor/comorbidity were not vaccinated, although
the information was not available for four of 32 total
patients. Among the 32 cases with severe influenza,
nine deaths occurred including four infected with influenza B virus and five with influenza A(H1N1)pdm09
virus (including two patients with no risk factors).

Influenza epidemic in 2014 in Réunion
Description of the epidemic

The proportion of ARI among the all-cause GP consultations increased at the end of May 2014 (week 22)
and reached 9.3% in the first week of July (week 27).
For this week, the estimated number of consultations
due to ARI was 11,800 (Figure). Between the beginning of the epidemic on 26 May 2014 (week 22) and the
end on 27 July 2014 (week 30), the number of patients
with ARI who consulted a physician was estimated at
69,500, which represents a cumulative rate of 6.5%
(69,500/1,070,000) of total consultations at GPs.

Figure
Weekly estimation of acute respiratory infections consultations and number of samples positive for influenza viruses,
Réunion, France, 2014
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Table 1
Characteristics of cases with severe influenza, Réunion, France, 2014 (n=32)
Influenza virus type
Characteristic

Total
(n = 32)

B
(n=16)

A(H1N1)pdm09
(n=13)

A non-H1N1/A(H3N2)a
(n = 3)

12/4

6/7

3/0

21/11

58 (5–82)

42 (1–71)

53 (19–76)

51 (1–82)

0–4

0

1

0

1

5–14

1

1

0

2

15–64

10

8

2

20

≥65

5

3

1

9

Respiratory disease

7

3

0

10

Diabetes

2

4

2

8

Cardiac disease

5

4

2

11

Pregnancy

0

2

0

2

Hepatic disease

2

0

0

2

Sex
Male/female
Age
Mean age in years (range)
Age groups in years

Risk factors/comorbidities

None

1

5

0

6

More than one risk factor/comorbidities

8

4

2

14

13

8

2

23

Indicators or signs of severity
Respiratory assistance
With acute respiratory distress syndrome

10

7

1

18

With extracorporeal membrane oxygenation

0

5

0

5

4

5

0

9

Vaccinated

0

0

0

0

Unvaccinated

15

11

2

28

Not specified

1

2

1

4

Death
Influenza vaccination

a

The influenza A subtype is not H1N1 and likely to be A(H3N2).

Table 2
Indicators of influenza surveillance, Réunion, France, 2010–2014
Year

2010

Epidemic period (week numbers)

Number of deaths in ICU

2013

2014

35–45

22–29

23–30 and 35–39

23–30

22–30

A(H3N2)

A(H3N2) + B

A(H1N1)pdm09

B

Annual

14

8

9

18

32

During epidemic period

12

5

4

15

22

Annual

7

1

4

7

9

During epidemic period

7

0

1

7

7

74,000

50,300

97,000

53,400

69,500

18.9

15.9

9.3

33.7

46.0

16.2

9.9

4.1

28.1

31.7

Estimated number of ARI consultations during epidemic period
Incidence rate of cases with
severe influenza for 100,000
ARI consultations

2012

A(H1N1)pdm09

Predominant influenza viruses
Number of laboratoryconfirmed influenza cases
with severe disease

2011

Annuala
During epidemic period

b

ARI: acute respiratory infection; ICU: intensive care unit.
a
The annual rate = annual number of cases with severe disease/estimated number of ARI consultations during the epidemic period that year.
b
The rate during the epidemic = number of cases with severe disease during the epidemic period/estimated number of ARI consultations during the
epidemic period.
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Comparison of the 2014 epidemic to previous
influenza seasons

of cases of severe illness. Promoting specific awareness and information on vaccination in the population
for which influenza vaccination is recommended could
avoid severe cases in ICU in mainland France or Europe
for the 2014/15 influenza season.

Discussion

Acknowledgements

The estimated annual incidence of cases with severe
influenza observed in Réunion in 2014 is the highest
since 2010, with 46 cases per 100,000 consultations
for ARI (Table 2).
It is the first time since 2009 (date of the set-up of
virological surveillance) that an influenza epidemic is
mainly due to influenza B virus in Réunion.
Compared to the four past years, the 2014 seasonal
influenza outbreak on the island has had a higher
impact on public health in terms of related morbidity and the incidence of cases in ICU presenting with
severe disease [4], which is the highest since 2010.
This result cannot be linked to a surveillance bias as
we have had the same complete monitoring records
since 2010 with the participation of all ICUs in Réunion.
Furthermore, during the last five influenza seasons,
we contacted ICU doctors weekly to obtain information
about cases with severe influenza.
The characterisation of viruses circulating this season
showed that influenza B and influenza A(H1N1)pdm09
viruses were of the strains covered by the seasonal
influenza vaccine for the southern hemisphere in 2014
[5]. Furthermore, most patients in ICU with risk factors
were not vaccinated. The last estimation of the immunisation coverage for influenza among vulnerable people
targeted by vaccination in 2013 was 39.7% in Réunion
vs 50.1% in mainland France [6].
The influenza pattern and the types of viruses observed
in Réunion are similar to those of other countries in the
Indian Ocean this year, specifically Madagascar where
influenza B virus Yamagata lineage was identified in
June and July. In contrast, in the Pacific area (Australia,
New Zealand) and South America, influenza A viruses
predominated [7].
To our knowledge, few reports have described cases of
severe disease due to influenza B virus [8]. Our results,
presenting the individual characteristics of cases of
severe disease, in clinical and virological terms, contribute to an enhanced knowledge of the burden of
influenza B. The cases with most severe influenza in
ICU infected by influenza B virus were not vaccinated,
and had at least one risk factor/comorbidity, particularly respiratory disease. Moreover, these patients
were older than patients infected with A(H1N1)pdm09
virus.
Despite the fact that Réunion represents a small area
in the southern hemisphere, the typical pattern of
influenza outbreaks has already been shown to be of
interest for Europe [2]. The epidemic features observed
in Réunion during the influenza season 2014 could
be similar in the upcoming 2014/15 season in Europe
[9,10]. An increase of influenza immunisation coverage among targeted groups could prevent a number
4
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