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Abstract

QUESTION UNDER STUDY: Influenza is a viral infec-
tion caused by a pathogen with considerable ability for ge-
netic mutation, which is responsible for seasonal outbreaks
as well as pandemics. This article presents the results of
epidemiological and virological monitoring of four suc-
cessive influenza outbreaks in the French armed forces, for
the period 2008 to 2012.
METHODS: The main events monitored were acute res-
piratory infection (ARI). Weekly incidence rates were cal-
culated by relating cases to the number of servicepersons
monitored.
RESULTS: In continental France, the incidence rates for
ARI and for medical consultation attributable to influenza
were highest during the pandemic and decreased to reach
their lowest values in 2010–2011 and 2011–2012. In terms
of virological results, the 2008–2009 outbreak was mainly
due to the A(H3N2) virus, while the 2009–2010 pandemic
and the following season saw the emergence of the
A(H1N1) pdm09 strain. The last season 2011–2012 was
characterised by a predominant circulation of A(H3N2)
viruses.
CONCLUSIONS: Despite some limitations, the MISS rep-
resents a good source of information about influenza in
young people. Virological results are compatible with those
reported by most other influenza surveillance networks, but
could be improved by a better knowledge of the other res-
piratory viruses in circulation in the military community.
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Introduction

Influenza is a viral infection caused by a pathogen with
considerable ability for genetic mutation. Owing to this
characteristic, outbreaks of variable intensity occur each
year. In April 2009, a novel A(H1N1) virus emerged in
Mexico and rapidly spread worldwide, leading to the de-
claration of a pandemic situation in June 2009 [1]. The
global disease burden of the A(H1N1)pdm09 pandemic
was greater than during the previous seasonal outbreaks,
despite differences according to the country in the Amer-
icas and in Europe [2], and it is likely that it has been
under-estimated [3].
This pandemic has highlighted the importance of epidemi-
ological and virological influenza surveillance in order to
follow the influenza situation and to respond in the most
appropriate way. Several complementary networks perform
this surveillance worldwide under the coordination of
World Health Organisation (WHO) with the Global In-
fluenza surveillance and response System (GISRS) [4, 5].
In Europe, influenza surveillance is performed by the
European influenza surveillance network (EISN) coordin-
ated by the European Centre for Disease Prevention and
Control (ECDC). In France, influenza community surveil-
lance, coordinated by the French national watchdog Insti-
tute (Institut de Veille Sanitaire or InVS), is integrated in-
to the EISN and involves two complementary systems: the
Sentinelles network and the GROG (Groupes régionaux
d’Observation de la Grippe) network. These two networks
have their own specificities and the main difference
between them is that the GROG network performs epi-
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demiological and virological surveillance whereas the
Sentinelles network does not perform biological sampling.
As influenza can disseminate rapidly among the military
due to their living conditions in confined settings, with po-
tential detrimental consequences [6, 7], the French armed
forces take part in the national and international surveil-
lance of influenza with the Military influenza surveillance
system (MISS) (SMOG in French) which is incorporated in
the GROG network since 1997. The main aims of the MISS
are early detection of the occurrence of influenza outbreaks
and determination of circulating viral strains, to detect any
variability in those strains.
The purpose of this article is to present the results of four
seasons of influenza surveillance by the MISS, from 2008
to 2012. This period is particularly interesting as the
2009–2010 season saw the A(H1N1)pdm09 pandemic, and
this makes it possible to evidence the evolution of the dif-
ferent indicators monitored by the MISS before, during and
after the pandemic.
In addition, from a virological point of view, it was useful
to describe which influenza viruses circulated through the
period especially after the emergence of the pandemic
strain.

Methods

The MISS performs seasonal epidemiological and viro-
logical surveillance of influenza on active-duty military
personnel. This network relies on 30 out of 237 medical
units spread across continental France in order to cover
the whole territory, and a network of seven biology depart-
ments in military hospitals. MISS is activated each year
from the end of September to the middle of April. During
the 2009 pandemic, the activation period was longer as the
surveillance was reactivated in May 2009 until April 2010
due to the emergence of the A(H1N1)pdm09 strain.
MISS monitored several indicators including the two main
indicators defined below:

Figure 1

Incidence rate of acute respiratory infection (ARI) and medical
consultation attributable to influenza, and number of
nasopharyngeal samples taken , MISS network – influenza
seasons 2008-2009 to 2011-2012.
a = (ARI epidemic period for 2008-2009 season) : weeks 50-2008
to 7-2009; b = (ARI epidemic period for 2009-2010 season) : weeks
38-2009 to 51-2009; c = (ARI epidemic period for 2010-2011
season) : weeks 48-2010 to 7-2011; d = (ARI epidemic period for
2011-2012 season) : weeks 4-2012 to 8-2012

– acute respiratory infections (ARI) defined by acute ca-
tarrh of aero-respiratory system, with oral temperature over
38.5 °C and cough;
– laboratory-confirmed influenza (immunochromato-
graphy and/or one step real-time reverse transcriptase poly-
merase chain reaction (rRT-PCR) and/or culture) on a
nasopharyngeal swab.

Epidemiological surveillance
General practitioners (GPs) who participated in the MISS
collected data, as described above, on a weekly basis. In
addition, for each nasopharyngeal sample taken, a clinical
form was completed and sent with the sample to one of
the military hospital laboratories, depending on the local-
isation of the military medical unit. These forms enabled
description of the characteristics of patients in terms of
gender, age, medical and influenza vaccination histories,
and symptoms. All these forms were collected and ana-
lysed by the Military centre for epidemiology and public
health (Centre d’épidémiologie et de santé publique des
armées or CESPA).

Virological surveillance
Virological surveillance relied on nasopharyngeal swabs
taken by military GPs in every MISS unit. It was asked of
the MISS units to take at least one swab per week. All the
swabs taken were analysed by the military hospital labor-
atories. The A(H1N1)pdm09 pandemic represented a turn-
ing point in the virological diagnosis strategy. Indeed, be-
fore 2009 the diagnosis strategy relied on immunological
tests (immunofluorescence or ELISA), followed by viral
culture and one step real-time reverse transcriptase PCR
(RT-PCR) for confirmation. From 2009, the biology depart-
ments taking part to the MISS used RT-PCR directly, ac-
cording to WHO validated protocols or commercial valid-
ated kits. Positive samples were then sent to the National
reference centres (NCR) in order to determine the viral sub-
type.

Statistical analysis
The ARI epidemic period was determined using the follow-
ing GROG criteria (8). A week was considered as epidemic
if:
– several influenza viruses were isolated in different

geographical areas,
– positivity rate for nasopharyngeal swabs was at least

10%.
– an increase in two epidemiological indicators by more

than 20% (as compared to the mean value for the first
four weeks of the season) for two consecutive weeks.

The ARI incidence rates were obtained dividing the num-
ber of cases by the weekly number of military under sur-
veillance (person-week [PW] rates). The incidence rate of
medical consultations that could be attributed to influenza
was estimated by multiplying the proportion of positive
samples among all the nasopharyngeal samples by the ARI
incidence rate. 95% confidence intervals of these incidence
rates were estimated using Poisson regression.
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Results

Epidemiological surveillance
The mean number of military under surveillance by the
MISS network was 43,940, amounting to 12.9% of the mil-
itary workforce in continental France (n = 339,629).
In the four influenza seasons studied, the ARI epidemic
periods began mainly at the end of December and lasted
7.6 weeks on average, except for the 2009 pandemic, where
the ARI epidemic period began earlier (October) and lasted
longer (14 weeks) (table 1 and fig. 1).
Through the four seasons, a total of 1,472 samples were
taken, among which 482 samples were positive for influ-
enza viruses (56 [18.2%] in 2008–2009, 262 [40.9%] in
2009–2010, 119 [47.4%] in 2010–2011 and 45 [16.4%] in
2011–2012). The highest positivity rate was observed dur-
ing the post-pandemic season 2010–2011 (p = 10-3) (table
2).
The highest incidence rates for ARI and medical consulta-
tions attributable to influenza were observed during the
pandemic. A decrease of the incidence rates was then ob-
served in 2010–2011 and 2011–2012, rates reached lower
levels than in 2008–2009 (fig. 1 and table 1). However,
while the ARI incidence rate was the lowest in 2010–2011,
this season was characterised by the 2nd highest value
after the pandemic season for incidence rate for medical
consultation attributable to influenza, and by the highest
sample positivity rate (47.4%), as compared to the other
seasons (table 1).
Finally, when restricting the study to the only period that
preceded the ARI epidemic period, characterised for all
seasons by a preliminary moderate increase in ARI incid-
ence rate and a relatively low sample positivity rate, we
observed that the 2009–2010 and the 2010–2011 seasons
were characterised by the lowest incidence rate for ARI
non attributable to influenza (p = 10-4).

Virological strains
Case distribution according to the influenza virus isolated
is shown in table 2 and figure 2. The influenza season
2008–2009 was characterised by a co-circulation of type
A (A[H3N2] subtype isolated) viruses (87.5%) and type
B viruses (12.5%) which were isolated late in the season
(after week 5) (fig. 2). During the season 2009–2010, a
new influenza virus named A(H1N1)pdm09 emerged and

Figure 2

Number of type A and B influenza viruses isolated by MISS network
– influenza seasons 2008‒2009 to 2011‒2012.

totally eclipsed the other viruses. More than 40% of the
swabs were positive and nearly 100% of them enabled isol-
ation of the pandemic virus. During the season 2010–2011,
the A(H1N1)pdm09 virus was still the most frequent virus
isolated (76/119 = 63.9%), but type B viruses continued to
manifest themselves and were isolated (26.1%) throughout
the season. Finally, during the last season 2011–2012, only
type A viruses were isolated with a predominance of the
A(H3N2) subtype (40/45 = 88.9%) (table 2).

Clinical description of laboratory-confirmed cases of
influenza
The following clinical description was derived from 477
laboratory-confirmed cases for which clinical data were
available. Whatever the season, an average of 92.7% of
these cases were men (range: 90.3–95.0) and 65.7% (95%
CI [61.2–69.9]) of the patients were younger than 30.
However, the mean age was significantly younger (26.7
years IQR [21.4–30.2]; p = 2.10–4) and the proportion of
patients aged less than 30 years was significantly higher
(70.7%; p = 1.10–3) during the pandemic season 2009–2010
than during the three other seasons (table3). The onset of
symptoms was sudden for 71.8% of patients but this pro-
portion was significantly lower for 2011-2012 (p = 0.02)
(table 3). The percentage of confirmed cases with measured
hyperthermia (body temperature ≥38.5 °C) was signific-
antly higher during the 2010–2011 season (p = 0.001)
where 88.3% of cases suffered from a febrile form (table
3). The most frequent symptoms were cough (88.5%), as-
thenia (83.0), myalgia (77.8%) and chills (73.8%). No
severe illness (hospitalisation, critical care admission or
death) was reported.
The vaccination status of cases significantly differed ac-
cording to the season (p = 0.03) (table 3). Thus, fewer
confirmed cases were considered as immunised against
influenza (time-lapse between immunisation and first in-
fluenza symptoms ≤1 year) during the pandemic season
(2009–2010) and the post-pandemic season (2010-2011),
where the proportions of immunised patients among
laboratory-confirmed influenza cases were respectively
14.5% and 15.4% (table 3).

Discussion

Epidemiological trends
In terms of epidemiological data, whether the indicator
considered (ARI or medical consultations attributable to in-
fluenza), our results showed that the profile of the influ-
enza outbreaks in the French armed forces was compat-
ible with the trends observed in Western Europe, notably
in relation to the pandemic. Indeed, according to the MISS,
the ARI epidemic period and the peak occurred earlier dur-
ing the pandemic than in previous seasons, this being ob-
served by most of the influenza surveillance networks [9].
In the same manner, the characteristics of the 2011–2012
outbreak were a later epidemic period and peak and were
also observed in several countries in Europe and overseas
[10–14]. However, regarding the 2010–2011 outbreak, the
disease burden appears to be smaller among the French
armed forces compared to civilian data in France and to
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Table 1: Description of the main indicators monitored by the MISS and incidence rates of acute respiratory infection (ARI) and of medical consultation attributable to
influenza (entire season and epidemic period) – influenza seasons 2008–2009 to 2011–2012.

ARI Medical consultation attributable to
influenza

Sample positivity rate

Influenza
season

Mean
number
of service
persons

Entire

season

Mean
incidence of
ARI
(extremes)

Incidence
rate of ARI
per 100,000
PW

Epidemic

peak

Incidence
rate of ARI
per 100,000
PW

Entire

season (95%

CI)

Incidence
rate of ARI
per 100,000
PW

Epidemic

period

(95% CI)

Incidence
rate of
consultation
attributable
to influenza
per 100,000
PW

Epidemic

peak

Incidence
rate of
consultation
attributable
to influenza
per 100,000
PW

Entire

season

(95% CI)

Incidence
rate of
consultation
attributable
to influenza
per 100,000
PW

Epidemic

period

(95% CI)

Mean
sample
rate

Entire

season

positive
%

Epidemic

period

2008–2009 42,515 30.9 (0–102) 228.3 72.7
(67.9–77.6)

131.3
(119.6–143.0)

91.3 13.7
(11.6–15.8)

32.4
(26.6–38.2)

18.2 24.7

2009–2010 42,747 37.3 (1–168) 401.9 85.7
(81.3–90.1)

195.2
(183.9–206.5)

194.4 27.9
(25.7–30.2)

83.2
(75.8–90.6)

40.9 42.6

2010–2011 43,659 17.6 (2–61) 129.8 40.3
(36.8–43.8)

77.5
(69.5–85.6)

77.9 19.1
(16.7–21.5)

40.7
(34.8–46.5)

47.4 52.4

2011–2012 46,838 31.6 (5–77) 155.0 67.5
(63.1–71.9)

101.4
(88.8–114.0)

83.9 11.1
(9.3–12.8)

37.8
(30.1–45.5)

16.4 37.3

PW = person-week

Table 2: Description of the influenza viruses isolated by the MISS network – influenza seasons 2008–2009 to 2011–2012.

Season Naso-pharyngeal
swabs analysed by
the laboratories

Positive naso-
pharyngeal swabs

Positive rate Type A influenza viruses Type B
influenza
viruses

Type A total A(H1N1)pdm09
virus

A(H3N2) Non-subtyped
influenza A viruses

n n % % (n) % (n) % (n) % (n) % (n)
2008–2009 307 56 18.2 87.5 (49) 34.7 (17) 63.3 (31) 12.5 (7)

2009–2010 640 262 40.9 99.6 (261) 96.1 (251) 3.8 (10) 0.4 (1)

2010–2011 251 119 47.4 73.9 (88) 86.4 (76) 13.6 (12) 26.1 (31)

2011–2012 274 45 16.4 100 (45) 4.4 (2) 88.9 (40) 6.7 (3)

Total 1472 482 32.7 91.9 (443) 7.9 (39)

* In 2008–2009, A(H1N1) virus was isolated in one nasopharyngeal sample.

Table 3: Description of clinical characteristics and vaccination status of laboratory-confirmed cases, MISS network – influenza seasons 2008–2009 to 2011–2012.

Season
2008–2009 2009–2010 2010–2011 2011–2012

p-value

No of confirmed cases 56 262 117 42

Clinical description of the confirmed cases
Age (mean(SD)) 28.0 (8.9) 26.7 (7.8) 28.4 (8.2) 32.8 (8.2) 2.10–4

Age <30 years-old 64.3 (36) 70.7 (186) 65.0 (76) 38.1 (16) 1.10–3

Male gender (%(n)) 91.1 (51) 92.7 (243) 94.9 (111) 90.5 (38) 0.66 *

Sudden start 73.2 (41) 76.3 (200) 67.5 (79) 54.8 (23) 0.02

Body temperature ≥38.5 °C 67.9 (38) 46.9 (123) 70.9 (83) 30.9 (13)** 1.10–3

Vaccination status
Confirmed cases with history of immunisation
≤1 year

30.3 (17) 14.5 (38) 15.4 (18) 19.0 (8) 0.03

Time-lapse between immunisation and first
influenza symptoms

<7 days 23.5 (4) 13.1 (5) 22.2 (4) 0

7–21 days 5.9 (1) 7.9 (3) 0 0

21 days – <1 year 70.6 (12) 78.9 (30) 77.7 (14) 100 (8)

Confirmed cases with no history of
immunisation or immunisation ≥1 year

69.6 (39) 85.9 (224) 84.6 (99) 80.9 (34)

Time-lapse between immunisation and first
influenza symptoms

1–3 years 30.8 (12) 6.2 (14) 56.6 (56) 15.0 (6)

≥3 years 43.6 (17) 1.3 (3) 15.1 (15) 17.5 (7)

No immunisation 25.6 (10) 92.4 (207) 28.3 (28) 52.5 (21)

* Fisher’s exact test ** For 2011–2012 season, body temperature was unknown for 19 patients out of 42.
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other European countries such as the UK or Greece [15,
16]. Indeed, in France, national data indicated that the
2010–2011 outbreak was moderate compared to the pan-
demic [13]. The fact that the 2010–2011 outbreak in the
French armed forces appeared less marked than the nation-
al outbreak could be partly explained by a lesser investment
of military general practitioners in influenza surveillance,
probably because they had been called upon a lot during the
pandemic to monitor several indicators on a daily basis. As
it has already been described in the armed forces, it is pos-
sible that patients consulted more readily, and that military
GPs reported more scrupulously any ARI during the pan-
demic because of the emergency context, the media cover-
age and the pressure of the hierarchy. Thus, it is possible
that results obtained by the MISS for the pandemic were
overestimated and partly attributable to report bias [17, 18].
Conversely, patients may have consulted less for ARI dur-
ing the 2010–2011 season in reaction to the way pandemic
was handled by health authorities, as Mytton et al. hypo-
thesised regarding the situation in the UK in the post-pan-
demic season [15]. In terms of amplitude of the success-
ive outbreaks, MISS estimations were always below the
national and international estimates whatever the indicator
considered. Hence, the national civilian incidence rates es-
timations for medical consultation attributable to influenza
(1 321 P. 100 000 PW in 2009–2010 [19], 628 p. 100,000
PW in 2010-2011 and 571 p. 100,000 PW in 2011–2012
according to the GROG and Sentinelles networks [13, 14])
were much higher than those estimated by MISS. First of
all, the differences observed are likely to be due to the age
characteristics of the military population, the 20–49 age
class accounting for more than 90% of the French military,
whereas the same age class contains less than 40% of the
French general population [20], keeping in mind that in-
fluenza is more likely to affect children or elderly people
(older than 65) [21–23]. Standardisation (according to age)
on the French general population was performed on pan-
demic data leading to an increase in the estimation from
194.4 p.100,000 PW to 287.8 p. 100,000 PW, still far below
the national estimations [19]. Thus, factors other than age
structure could play a role in the lower estimates observed.
First of all, consultation of a military GP is not mandat-
ory for the military who can rather choose to consult ci-
vilian GP, so that cases of ARI and/or influenza may have
escaped the MISS network. Furthermore, the military are
globally in better health than the general French population
and the “healthy worker effect” can also explain the dif-
ferences observed. Finally, vaccination of service members
could play a role in this phenomenon as military personnel
on active duty could be better vaccinated against influenza
than the general population of the same age class. Indeed,
vaccination against influenza is not recommended among
general population for young adults in good health and with
no underlying conditions such as pregnancy or obesity. In
contrast, the traditional vaccine schedule for French ser-
vice members includes compulsory influenza vaccination
every three years (triennial scheme) and before each mis-
sion abroad [24]. For instance, 14.5% of the military on
active duty were immunised with the pandemic vaccine
[17], while 8% of the French general population were vac-
cinated [25]. However, we would need complementary data

to estimate vaccine coverage for the other influenza sea-
sons and to confirm this hypothesis.

Virological trends
Concerning the circulation of viral strains, it appears that
the novel A(H1N1)pdm09 virus eclipsed the previous viral
strains in circulation (A[H3N2] and B) and was the pre-
dominant virus. The following season 2010–2011 was
characterised by a co-circulation of A(H1N1)pdm09 and B
viruses, while during the 2011–2012 season the pandemic
virus decreased, replaced by A(H3N2) viruses. This modi-
fication of the influenza viral ecology had already been ob-
served after the previous pandemics [26]. In addition, the
interaction between influenza viruses and the other respir-
atory viruses, notably respiratory syncytial virus (RSV) and
rhinoviruses, has been discussed and it has been hypothes-
ised that the emergence of the A(H1N1)pdm09 strain could
have disturbed the circulation of the other viruses during
the pandemic [27–29]. This hypothesis is in line with our
results, which show significantly lower pre-epidemic in-
cidence rates for ARI non attributable to influenza for the
2009–2010 and 2010–2011 seasons, both characterised by
the predominance of the pandemic A(H1N1)pdm09 virus.
The influenza outbreaks are usually preceded, during the
autumn, by RSV outbreaks in France [30, 31] and our res-
ults could indicate less marked RSV outbreaks during the
2009–2010 and 2010–2011 seasons. However, this hypo-
thesis should be explored further by screening for para-
influenza viruses, RSV or rhinoviruses on swabs that are
negative for influenza viruses, which is not done at the mo-
ment.
Our results are compatible with the French national data:
in the 2010–2011 season, among influenza positive
nasopharyngeal swabs, approximately 47% were positive
for a B virus and 53% for A(H1N1)pdm09 virus [13]. In
the 2011–2012 season, in 95% of the positive samples ana-
lysed by the NCRs were isolated A viruses, among which
86% were positive for the A(H3N2) viruses, and 5% were
positive for B viruses [14]. The observations were globally
the same at an international level, with a co-circulation of
A (mostly A[H1N1]pdm09) and B viruses in 2010–2011
and a majority of A(H3N2) viruses, with B viruses but
to a lesser extent in 2011–2012 [10]. For the last season,
a drift was observed among A(H3N2) viruses and the in-
crease of B/Yamagata lineage viruses led the WHO author-
ities to modify the vaccine composition for the northern
hemisphere 2012–2013 influenza season [10, 14, 32].
The symptoms presented by laboratory-confirmed cases
were classic symptoms for influenza, with no significant
difference depending on the season and the predominant
virus in circulation. Laboratory-confirmed cases were sig-
nificantly younger during the pandemic compared to the
other seasons. This age shift has been observed at the na-
tional and international level and has been widely de-
scribed since 2009, because during the pandemic children
and young or middle-aged adults were more likely to con-
tract influenza, with potentially more respiratory complica-
tions, compared to elderly people [33]. The main hypothes-
is explaining this age shift is that people over 60 years old
might have already acquired immunity from prior exposure
to viruses circulating in the 1950s [2, 33]. Among armed
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forces, the mean age was higher and the proportion of pa-
tients aged less than 30 years-old was lower than observed
among civilians as population under surveillance by the
military network does not include children nor adolescents
under 18. But children between 5 and 19 represented more
than 46% of cases recorded in Europe [17]. However, an
increase in the mean age of influenza cases was observed
during 2010–2011 season whereas the predominant virus
circulating was still A(H1N1)pdm09, without any clear ex-
planation.
The other point is that none of the cases reported by MISS
presented respiratory complications or severe illness, even
during the pandemic. The disease burden of the pandemic
was, in French armed forces as well as in France generally,
less severe than predicted [34]. However, severe illnesses
and deaths were reported to French civilian surveillance
networks, while none was reported to the MISS, and it
seems that the burden of infections due to A(H1N1)pdm09
was more important as compared to other viruses such as
A(H3N2) or B [35, 36]. It is surprising that no severe
cases were reported to the military network as, during the
pandemic and contrary to most of seasonal influenza out-
breaks, the complication and hospitalisation rates were
higher among children and young adults in Europe [37].
This could be explained by the way military recruits are se-
lected according to their medical status leading to the selec-
tion of people in a good health, without any of the chronic
diseases known to be risk factors for severe influenza (e.g.
non-controlled asthma, respiratory failure, morbid obesity,
etc.) [19]. In addition, the population surveyed by the MISS
included military personnel on active duty which implies
that they were globally in good health, and our results may
be partly due to the healthy worker effect [19]. Neverthe-
less, it remains possible that some service members could
have been hospitalised in civilian hospitals for severe ill-
nesses without having consulted their military GP. In this
case, it is likely that the military GP never got the informa-
tion or was informed late and did not report the case to the
MISS coordination.
Finally the percentage of laboratory-confirmed cases that
had been vaccinated with the seasonal influenza vaccine
was significantly different according to the season (p =
0.03) and was the lowest for the pandemic season and
the 2010–2011 season. Both of these influenza seasons
were characterised by predominant circulation of
A(H1N1)pdm09 strain which corresponded to the vaccine
strain. Concerning the 2008–2009 season, despite good ef-
ficacy of the vaccine [38, 39], it appears that 1 out of
3 laboratory-confirmed cases had received the 2008–2009
seasonal vaccine, of whom 70% (12/17) presented influ-
enza at least 3 weeks after vaccination. Concerning the
2011–2012 season, the percentage of patients contracting
influenza and having received the 2011–2012 vaccine at
least three weeks earlier was 19%: this could be explained
by the drift of influenza viruses in circulation leading pro-
gressively to a misfit between the viral strains and the vac-
cine [14, 32].

Conclusion

The trends observed by MISS are globally compatible with
French and European estimations, but the amplitude of
the outbreaks was much smaller than that observed at na-
tional and international levels. This could be partly ex-
plained by the specific characteristics of the military popu-
lation regarding demographic profile, health status or vac-
cine status. Despite these specificities, MISS constitutes a
good observatory for influenza among young people. From
a virological point of view, our results highlight the circula-
tion of influenza viral strains across time and the changes in
viral ecology from a season to another, particularly with the
emergence of the A(H1N1)pdm09 strain. However, virolo-
gical results could be improved by systematic screening for
other respiratory viruses and PIV among negative samples.
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Figures (large format)

Figure 1

Incidence rate of acute respiratory infection (ARI) and medical consultation attributable to influenza, and number of nasopharyngeal samples
taken , MISS network – influenza seasons 2008-2009 to 2011-2012.
a = (ARI epidemic period for 2008-2009 season) : weeks 50-2009 to 7-2009; b = (ARI epidemic period for 2009-2010 season) : weeks 38-2009
to 51-2009; c = (ARI epidemic period for 2010-2011 season) : weeks 48-2010 to 7-2011; d = (ARI epidemic period for 2011-2012 season) :
weeks 4-2012 to 8-2012
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Figure 2

Number of type A and B influenza viruses isolated by MISS network – influenza seasons 2008‒2009 to 2011‒2012.
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