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In this issue of Eurosurveillance Amato Gauci and 
colleagues collate a summary of surveillance data 
related to pandemic influenza A(H1N1)2009 from the 
27 European Union Member States plus Norway and 
Iceland [1]. While much has already been published 
on experiences of individual countries, this report 
is an important summary of the impact of the first 
influenza pandemic of the 21st century in Europe as 
a whole. The authors acknowledge the inherent diffi-
culties in summarising data collected from countries 
with varying surveillance systems and where the pan-
demic had differential impact. For instance, it was 
only in England – and only there in London and the 
West Midlands – that there was a significant spring 
pandemic wave in 2009 [2]. Like many aspects of the 
pandemic, this observation remains unexplained.

From a summary of the epidemiological and viro-
logical data, the authors recapitulate features of 
the pandemic that are now generally accepted (Box). 
However many of these features were not recognised 
early when an informed understanding was critical 
to an appropriate pandemic response. For instance, 
the authors quote a report from the World Health 
Organization published in 2009 that suggested early 
estimates of the effective reproduction number (R), 
defined as the average number of secondary infec-
tions attributable to one infectious case, were in 
the range 1.1-1.4 for the United Kingdom (UK) at the 
start of the pandemic, although up to 2.6 elsewhere 
[3]. Only the lower estimates for R are supported by 
recent studies [4]. Early estimates of R may have 
been overestimated for a number of reasons [5]. 
Firstly, ignoring imported cases or counting imported 
cases as locally acquired could increase the esti-
mated R. Secondly, early estimates of R based on 
outbreaks could be overestimated due to selection 
bias. Thirdly, many early estimates of R reflected a 
high proportion of cases among school-age children, 
amongst whom R was higher than in the general pop-
ulation [3]. Finally, R could have been overestimated 
if transmission occurring prior to testing was not rec-
ognised [6].

The consensus estimates for R are now similar to 
those accepted for seasonal influenza [1], suggesting 
similar transmissibility for both viruses. While early 
outbreak investigations in schools or households, 
such as the UK First Few Hundred initiative [7], have 
the potential to provide timely data on the transmis-
sibility characteristics of a new virus, further work is 
needed to clarify the extrapolation of transmissibility 
from outbreak studies to implications for population 
epidemiology.

Box 
Generally accepted understanding of the 2009 influenza 
pandemic

•	 The highest cumulative incidence of disease was in the 
0-4 year old age group, although the highest cumulative 
incidence of infection (including asymptomatic infection) 
was in school-aged children, the age group which was 
instrumental in the spread of the pandemic.

•	 Deaths associated with virologically confirmed influenza 
were lower than the number of excess deaths thought to 
occur from seasonal influenza, but the majority of deaths 
from pandemic influenza A(H1N1)2009 occurred at a 
younger age than is typically seen with seasonal influenza. 
However excess mortality and laboratory-confirmed deaths 
are not directly comparable.

•	 Although older adults were affected less commonly, this 
was the age group with the highest case fatality ratio. 

•	 Intensive care units were stressed by the increase in 
the number of young adults with severe disease due to 
pandemic influenza A(H1N1)2009, a phenomenon first 
recognised in the southern hemisphere (19) but not 
experienced in all countries.

•	 Pregnant and post-partum women and indigenous people, 
both recognised risk groups for infection with seasonal 
influenza, were at apparently increased risk for a severe 
outcome from pandemic influenza A(H1N1)2009 infection.

•	 Although pandemic influenza A(H1N1)2009 appears to 
have completely replaced previous seasonal influenza 
A(H1N1) subtypes, it has not replaced influenza A(H3N2) 
subtypes which have continued to co-circulate as a small 
proportion of all typed influenza A viruses. This contrasts 
with the observations from previous pandemics, when the 
pandemic virus replaced all influenza A viruses.

•	 Unlike the pattern for seasonal influenza A(H1N1)  viruses, 
no significant neuraminidase resistance of pandemic 
influenza A(H1N1)2009 has been detected to date, 
although variants with reduced oseltamivir sensitivity may 
be emerging in the Asia-Pacific region [20].  

•	 The pandemic virus was less virulent than had been 
anticipated in many pandemic plans.
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In trying to further disentangle the comparison of 
pandemic influenza A(H1N1)2009  and seasonal influ-
enza in the community, the authors have re-examined 
data from sentinel surveillance schemes that were 
operating in Europe during the pandemic and shown 
that influenza-like illness (ILI) rates were higher dur-
ing the pandemic than during the previous influenza 
season (Figure 1 in reference 1). However it is gener-
ally acknowledged that the pandemic was associated 
with increased testing for influenza as well as poten-
tial changes in healthcare-seeking behaviour [8]. The 
proportion of ILI patients who test positive for influ-
enza can be a useful method for comparing influenza 
seasons, as it can potentially adjust for differential 
testing between jurisdictions and across seasons 
[9]. When the metric of percentage positive tests was 
applied to the European surveillance data, the pre-
dominantly pandemic season of 2009/10 looked simi-
lar in magnitude to the preceding 2008/9 influenza 
season (Figure 2 in reference 1).

Comparing ILI rates for pandemic and seasonal influ-
enza is a specific example of a more general problem 
with influenza epidemiology – the extent to which 
common things are unknown. Further evidence of this 
problem is provided in the European review when it 
is suggested that asymptomatic infection was more 
common for pandemic influenza A(H1N1)2009 than for 
seasonal influenza, an observation based on admit-
tedly weak evidence [1]. While around one third of 
experimental infections with a range of influenza 
types and sub-types are asymptomatic [10], this pro-
portion depends on the definition of asymptomatic 
infection. Prospective intensive follow-up of people 
in household studies has found that only around 10% 
of virologically-confirmed A(H1N1)2009 infections 
were completely asymptomatic, while around one 
half were associated with febrile illness [11-13]. The 
precise asymptomatic fraction of naturally acquired 
infections due to seasonal and pandemic influenza 
remains uncertain, as does the potential for variabil-
ity in this fraction by age.

Trying to understand the pandemic in Europe and 
around the world has highlighted other uncertainties 
about influenza epidemiology.

•	 Except for infants and children aged 0-4 years, for 
whom routine laboratory testing is common in many 
places, the number of hospitalisations due to labora-
tory-confirmed influenza is poorly estimated for other 
age groups. This number will vary by year, and by 
influenza type and subtype. The proportion of those 
requiring admission to intensive care will also vary by 
these parameters.

•	 Similarly, the number of deaths that can be directly 
attributed to laboratory-confirmed influenza is not 
known for the same parameters. Although underes-
timated, the increased testing associated with the 
pandemic provided estimates of laboratory confirmed 
deaths, but generally only for A(H1N1)2009 infections.

•	 Controversy persists over estimates of excess 
deaths attributable to influenza. These estimates 
place a substantial burden of seasonal influenza on 
the elderly and are not directly comparable to esti-
mates of virologically confirmed deaths. Although 
estimates of years of life lost have been made, these 
have not yet been adjusted for the presence of pre-
existing conditions.

•	 The proportion of people with confirmed influenza 
who seek medical attention is poorly understood 
in most countries. This proportion is very likely to 
reflect differences in cultural attitudes to illness, the 
provision of medical services and the public health 
interventions implemented in different countries. 
Serologic studies in combination with outpatient 
and inpatient surveillance can improve these esti-
mates [14,15].

•	 There are very limited published data on the pro-
portion of people with naturally acquired labo-
ratory-confirmed influenza whose infections are 
asymptomatic. The likelihood of transmission from 
people with asymptomatic infections to susceptible 
contacts is not known.

•	 Vaccine is known to be effective in healthy children 
and adults but vaccine effectiveness is poorly under-
stood in the elderly and in individuals at higher risk 
of severe disease if infected. These are the groups 
targeted for vaccination [1,16].

•	 Influenza usually circulates in the winter in temper-
ate settings, but was able to spread in the spring 
in some parts of Europe and North America, rais-
ing questions about the diverse causes of influenza 
seasonality.

Three of the highlighted recommendations made by 
Amato Gauci and colleagues reflect the importance of 
filling these gaps in our knowledge of influenza epi-
demiology [1]: 

Firstly, they recommend making ‘severe end’ influ-
enza surveillance routine. Routine community-based 
influenza surveillance was very useful during the 
pandemic and routine hospital-based surveillance 
(’severe end’ surveillance) would have been equally 
useful. A study from Australia suggested that the hos-
pital course for adults was similar for those infected 
with pandemic influenza A(H1N1)2009 and those 
infected with seasonal influenza - but that the burden 
on the hospital system resulted from the increased 
number of adults admitted to hospital during the pan-
demic [17]. Uncertainties surround this issue because 
of the lack of quality surveillance data from hospitals 
over a number of influenza seasons [18].

Secondly, they recommend sharing data early in any 
future outbreak. Data sharing facilitated international 
attempts to gauge the severity of the pandemic in 2009. 
This undertaking was supported by the unique rapid 
peer-reviewed publication policy of Eurosurveillance. 
The accuracy of shared articles was less certain when 
rapid publication dispensed with peer-review.
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Thirdly, they suggest that sero-epidemiological stud-
ies should be included in revised pandemic plans to 
provide information in real time. This may be the most 
optimistic of the recommendations [15]. Serological 
studies remain the best approach to estimate the 
cumulative incidence of infection following a wave of 
infection but technical issues remain unsolved. These 
include the correlation between antibody titres and 
immunity, the characteristics of antibody profiles 
over time, the potential effect of antiviral treatment 
on convalescent antibody [11], and the interpretation 
of serological data after the introduction of a vaccine. 
The use of serological data for real-time evaluation of 
severity also requires reliable surveillance of severe 
infections [14].

Many aspects of improved understanding require 
descriptive and analytical epidemiological studies in 
diverse countries over consecutive influenza seasons 
in order to capture the range of potential outcomes 
due to laboratory-confirmed influenza, the outcome of 
choice in attempting to understand influenza control 
measures [16]. This level of understanding appears to 
be long overdue and should not be deferred until the 
next pandemic.
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