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In France, Ireland, Spain and the United Kingdom, the 
influenza season 2011/12 started in the final weeks 
of 2011 and has been dominated by influenza A(H3) 
viruses with minimal circulation of influenza A(H1N1)
pdm09 and B viruses. A relatively greater proportion, 
however, of influenza A(H1N1)pdm09 viruses were 
reported in hospitalised laboratory-confirmed influ-
enza cases in four countries. Compared to the sea-
son 2010/11, the proportion of subtype A(H3) among 
hospitalised cases has increased, associated with a 
larger proportion of cases in the youngest and oldest 
age groups.

The 2010/11 influenza season in Europe was dominated 
by influenza A(H1N1)pdm09 viruses, but influenza B 
viruses also circulated widely, being the dominant type 
in some countries such as Ireland [1]. In hospitalised 
cases, the A(H1N1)pdm09 virus was by far the most 
common virus reported. The 2011/12 influenza sea-
son started around week 52 when more than 10% of 
sentinel samples from the community tested positive 
for influenza virus [2]. In week 5 of 2012, as influenza 
activity was increasing throughout Europe, 42% of sen-
tinel specimens tested positive for influenza virus, of 
which 89% were subtyped as A(H3) [3]. Here we report 
the distribution of virus strains in hospitalised cases 
for the 2011/12 season which differed markedly from 
those seen in primary care.

Influenza surveillance in 
the European Union
The sentinel surveillance of influenza-like illness (ILI) 
or acute respiratory infections (ARI) in Europe is carried 
out by the European Influenza Surveillance Network 
(EISN) under the coordination of the European Centre 
for Disease Prevention and Control (ECDC). This sur-
veillance covers the 27 European Union (EU) Member 
States, Norway and Iceland. The surveillance season 

lasts from week 40 to week 20 of the following year. 
On a weekly basis, cases meeting the European defini-
tion of ILI or ARI [4] are reported electronically to the 
European Surveillance System (TESSy) database held 
at ECDC.

Specimens from a subset of patients in the sentinel 
population have been collected since 1996 [5]. These 
specimens (nasal or pharyngeal swabs) are taken by 
general practitioners from patients with ILI, ARI or both 
and are sent to influenza-specific reference laborato-
ries for virus detection. The selection of ILI patients 
to be swabbed is a systematic process that may differ 
across countries. During the 2009 pandemic, surveil-
lance of hospitalised influenza cases was initiated, 
relying on the same network, and is still ongoing. 
Since admission to hospital is a medical decision, it is 
considered a good proxy for severity. Hence, a severe 
influenza case was defined as a person admitted to 
hospital with a laboratory-confirmed influenza infec-
tion. The criteria for laboratory confirmation were as 
described in the European case definition [4].

In the analysis presented here, we included those four 
EU countries which have been reporting laboratory-
confirmed hospitalised influenza cases since the start 
of the 2011/12 influenza season: Reporting from France 
and the United Kingdom (UK) included only laboratory-
confirmed influenza cases admitted to intensive care 
units (ICU), while Ireland and Spain reported all hospi-
talised laboratory-confirmed influenza cases.

We retrieved sentinel and severe influenza surveillance 
data for the seasons 2010/11 and 2011/12, restricting 
our analysis in the second season to the time period 
from week 40/2011 to week 5/2012 (week 3/2012 for 
the UK). Since the UK had not reported severe influ-
enza in season 2010/11 to TESSy, we used data for that 
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season collected by the Health Protection Agency as 
reported by Bolotin et al. [6]. We compared influenza 
virus subtype distribution between sentinel specimens 
and specimens from hospitalised cases as well as the 
age distribution of hospitalised patients between sea-
sons. Age distributions are presented with their medi-
ans and interquartile ranges (IQR) and compared by 
Mann-Whitney U test. Proportions were compared by 
chi-square or Fisher’s exact tests and a significance 
level of less than 0.05.

Hospitalised and sentinel influenza cases
From week 40/2011 to week 5/2012, 1,432 sentinel and 
199 hospitalised influenza cases were reported by the 
four countries included in the analysis, France, Ireland, 
Spain and the UK (Table 1). Of 118 hospitalised cases 
reported by Spain, 29 (25%) were admitted to ICU. One 
case of the three reported by Ireland was admitted to 
ICU. All cases from France and the UK were ICU cases 
as other cases were not monitored in these countries. 
In season 2010/11, 6,338 sentinels and 4,059 hospital-
ised influenza cases were reported by the same coun-
tries (Table 2).

Virology
Of the 199 laboratory-confirmed hospitalised influ-
enza cases in 2011/12, 20 (10%) were due to influenza 
A(H1N1)pdm09 virus, of which 19 had been admitted 
to ICU. Of 1,432 sentinel specimens that tested posi-
tive for influenza viruses during the same period, 14 
(1.0%) were reported with this subtype (p<0.01) (Table 
1). Conversely, 108 (54%) of the 199 hospitalised cases 
were due to influenza A(H3) virus, compared with 1,219 
(85.1%) of the 1,432 sentinel cases (p<0.01). Of the 
108 hospitalised influenza A(H3) cases, 33 (30%) had 
been admitted to ICU. Influenza B viruses were equally 
distributed between sentinel cases and hospitalised 
cases.

In season 2010/11, the proportion of influenza A(H1N1)
pdm09 viruses was approximately 1.5 fold higher in 
reported hospitalised cases compared with sentinel 
cases, and the proportion of A(H3) viruses in reported 
hospitalised cases was approximately five times lower 
than in sentinel cases (Table 2). In 2010/11, the pro-
portion of influenza B virus in hospitalised cases was 
smaller than in sentinel cases, while in season 2011/12, 
it was the same in sentinel and hospitalised cases.

Age and sex
Over the last two seasons, the median age of reported 
hospitalised cases in the four reporting countries was 
similar with 48 years (IQR 31–60) in season 2010/11 and 
54 years (IQR 3–74) in season 2011/12. Nevertheless, 
the distribution across age groups was very differ-
ent with young adults (15–44 years) and middle-aged 
adults (45–64 years) most affected during the 2010/11 
season, and the youngest (0–4 years) and oldest (≥65 
years) age groups most affected during the 2011/12 
season.

Additional stratification by subtype seemed to sug-
gest that changes in age distribution were related to 
the dominant subtype although this observation relied 
on small numbers. Thus, influenza A(H3), which is 
dominating the season 2011/12 seems to cause severe 
disease mainly in the age groups of 0–4 and ≥65 year-
olds, while influenza A(H1N1)pdm09, which dominated 
the previous season caused severe disease mainly in 
the age groups of 15–44 and 45–64 year-olds (Figures 
1 and 2). Influenza B viruses were more evenly distrib-
uted among age groups. The male:female ratio among 
the severe cases was 1.1 in season 2011/12 which was 
similar to previous seasons.

Because a relatively high proportion of influenza A 
viruses in hospitalised cases were not subtyped in 
the season 2011/12, we performed a sensitivity analy-
sis in which we assumed that all influenza A viruses 
of unknown subtype were A(H3) viruses. The higher 
proportion of influenza A(H1N1)pdm09 in hospitalised 
cases as compared to sentinel cases remained statisti-
cally significant (p<0.01).

Table 1
Distribution of influenza virus subtypes in sentinel 
specimens and specimens from hospitalised cases, France, 
Ireland, Spain, and United Kingdom, week 40/2011–week 
5/2012 (n=1,631)

Influenza virus 
subtype

Surveillance level
p 

valueSentinel specimens
n (%)

Hospitalised cases
n (%)

A(H1N1)pdm09 14 (1) 20 (10) <0.01
A(H3) 1,219 (85) 108 (54) <0.01
A (subtype 
unknown) 143 (12) 60 (30)

B 56 (4) 11 (6) 0.28
Total 1,432 (100) 199 (100)

Table 2
Distribution of influenza virus subtypes in sentinel 
specimens and specimens from hospitalised cases, France, 
Ireland, Spain, and United Kingdom, week 40/2010–week 
20/2011 (n=10,397)

Influenza virus 
subtype

Surveillance level
p 

valueSentinel specimens
n (%)

Hospitalised cases
n (%)

A(H1N1)pdm09 3,794 (59.9) 3,076 (75.8) <0.01
A(H3) 182 (2.9) 24 (0.6) <0.01
A (subtype 
unknown) 246 (3.9) 398 (9.8)

B 2,116 (33.4) 561 (13.8) <0.01
Total 6,338 (100) 4,059 (100)
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Mortality
Of the 97 hospitalised influenza cases with known out-
come in season 2011/12, 11 died (11%). Seven of the 
11 fatal cases were reported to have influenza A(H3), 
three with influenza A with unknown subtype and one 
with influenza B. In season 2010/11, 362 of 1,968 cases 
with known outcome were fatal (18.4%), which was not 
significantly higher than in 2011/12 (p=0.08). Of these 
362 fatal cases, 286 (79%) were reported with influ-
enza A(H1N1)pdm09, 53 (15%) with influenza A with 
unknown subtype, 21 (6%) with influenza B and two 
(1%) with A(H3).

Discussion
The influenza season 2011/12 is the second season fol-
lowing the influenza A(H1N1)pdm09 pandemic. After 
the extinction of the former seasonal A(H1) influenza 
virus, A(H1N1)pdm09 appears to have been replaced 
by A(H3) viruses in sentinel respiratory specimens. 
Interestingly, this replacement was not as pronounced 
in severe cases, in whom A(H1N1)pdm09 influenza virus 
was found in a higher proportion than in sentinel cases 
(10% vs. 1%). The reason may be that A(H1N1)pdm09 
influenza viruses could be more virulent than A(H3) 
viruses. The changes in influenza A virus distribution 
may have had an impact on the age distribution of hos-
pitalised cases. Whilst young and middle-aged adults 
were more commonly affected during the 2009 influ-
enza pandemic [7], the peaks observed in the youngest 
and oldest age groups before the 2009 pandemic were 
seen again in 2011/12.This age shift was also observed 
in the UK during the 2010-11 season [6]. To our knowl-
edge, there are few publications on this topic because 
most surveillance systems collecting data on severe 
influenza cases have been implemented only recently. 
The main hypothesis explaining this shift assumes 
changes in demographic patterns and pre-existing 
immunity to A(H1N1)pdm09 influenza virus in older age 
groups conferred by prior exposure to viruses circulat-
ing in the 1950s [8,9].

This analysis has some limitations. Firstly, we cannot 
exclude a selection bias with two countries reporting 
all hospitalised cases and the other two only cases 
admitted to ICU. The high proportion (19/20) of A(H1N1)
pdm09 influenza viruses reported in ICU cases also 
suggests that our results are biased towards the most 
severe cases. Secondly, a relatively high proportion of 
influenza A viruses in hospitalised cases were not sub-
typed in the season 2011/12 but results of the sensitiv-
ity analysis confirmed the observed trend.

Conclusion
The epidemiology of influenza virus types and sub-
types may differ between mild and severe cases. 
Vaccine campaigns targeting populations at risk for 
severe disease should take this information into 
account. Our results demonstrate the potential value 
of collecting data on severe cases to better understand 
the epidemiology of influenza. Data collection should 
be harmonised and promoted in more EU countries. It 
may help to identify more clearly potential biases and 
to provide decisions makers with more accurate data 
on severe influenza cases.
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Figure 1
Influenza viruses detected in laboratory-confirmed 
hospitalised cases, by virus subtype and age group, France, 
Ireland, Spain and United Kingdom, week 40/2011–week 
5/2012 (n=136a)*
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a	 Cases for whom information on age was available.

Figure 2
Influenza viruses detected in laboratory-confirmed 
hospitalised cases, by virus subtype and age group, France, 
Ireland, Spain and United Kingdom, week 40/2010–week 
20/2011 (n=2,452a)*
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