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Executive Summary

Influenza has an important public health impactheainter in terms of illness,
hospitalizations, mortality and socio-economic etifge.g. work absences). To reduce
this burden, vaccination programmes have been mmaied across Europe since the
1980s/1990s.

In most countries, the vaccination programmesangeted at the so-called high risk
groups, meaning high risk for complications follagiinfluenza virus infection (e.g.
persons aged65 and persons with heart diseases and diabetes).

This report assesses the impact of seasonal iizduen hospitalizations and mortality in
five European countries: England, France, the Nlethds, Portugal and Spain. It pays
special attention to those aged 50-64, but al&bildren (aged 0-14) and those aged 65+.

A novel methodology was developed to assess batbssxhospitalisations and mortality
in each country. The methodology uses a Poissarssign model with the age specific
ILI/ARI consultation rate as the independent vagakirological data was used to define
the period of influenza activity when excess h@djgiaitions or mortality was calculated.

A major advantage of a multi-country analysis &t tixactly the same methodology is
used to assess the excess burden of disease gyoage In the published literature
different methodologies and datasets are useditoae excesses and this makes it very
difficult to compare national stimates.

The five country study found a high degree of cstesicy in the percentage of
hospitalisations and mortality that could be attrdal to influenza (e.g. 1.7-3.4% of all-
cause mortality can be attributed to influenzagnspns aged 50-64). It usually found that
the excess burden was higher in the age group B&{oavest in children. Very similar
results were found when the analysis was repeatdtié number of excess
deaths/hospitalisations per 100,000 population.

Our study found that part of the excess in hogpatibns and mortality seen in the five

countries each winter can be explained by infludn#teother factors (e.g. temperature,
other respiratory viruses) probably also play apartant role.

The age-specific impact of influenza on hospital admissions and mortality, NIVEL 2010 5
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| ntroduction

Seasonal influenza epidemics are an important bu@public health across Europe [1,
2]. Infections caused by the influenza virus areamdy responsible in terms of morbidity
and mortality, but they also have an economic irhpag: due to work absence and the
use of health services. Therefore, vaccinationgt hisk populations and persons over
65 years has been implemented in Europe sinced®®@1990s [3-5].

With minor exceptions, vaccination recommendatiaresbroadly similar across Europe,
with most countries recommending the vaccinatiopessons over 65 years and high risk
groups. The age threshold is 60 years in Gerntdaggary, and the Netherlands, and in
Finland vaccination of children aged 6 months t{e@ars has been recommended since
2007. In Austria vaccination is recommended fospas of all ages [6].

In several countries outside Europe, includingWinged States, vaccination
recommendations have been changed to adults owerds8 old [7]. To make decisions
about lowering the age for vaccination in Europés important to study the impact of
influenza on morbidity and mortality in differergegroups.

Recently, a first attempt was made to estimatageespecific impact of influenza
consultations due to influenza-like illness (ILUN.this study the excess of physician
consultation rates for ILI was calculated in diffet age groups during influenza seasons
in the Netherlands, England and Spain in the perig#-2007 [8]. In Spain and the
Netherlands a disproportionately higher burdeniséase was found for the age groups
<1, 1-4 and 5-14 years. There was no such evidentke age group 45-64 years.

The influenza virus not only affects the numbecafitacts with GPs, but also affects
mortality [3, 9, 10] and hospitalization rates J4, 12] during influenza seasons.
However, European studies on this subject are seard the available data are difficult
to compare because different statistical methoelsised. Therefore, in the present study
age-specific impact of seasonal influenza epidemicBospital admissions and deaths is
studied in five European countries: the NetherlaRkdznce, England, Portugal and Spain.
An important advantage of the current study is ithigta multi-country study and uses
the same methodology. This should allow more coatpar estimates. The principle age
group that was studied was adults aged 50-64 doutdimparative reasons, data is also
presented for children (0-14) and adults aged 65+.

The age-specific impact of influenza on hospital admissions and mortality, NIVEL 2010 7
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2 Research questions

1. What is the impact of seasonal influenza epidemicthe number of hospital
admissions for influenza related reasons and td wktent do hospital admission
rates vary by age, by season and by country?

2. What is the impact of seasonal influenza epidemicthe number of deaths due to an

influenza related cause and to what extent do iitgrtates vary by age, by season
and by country?

The age-specific impact of influenza on hospital admissions and mortality, NIVEL 2010 9
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M ethods

In this study we investigated the age-specific iohd influenza on mortality and

hospital admissions in five European countries Matherlands, France, England,
Portugal and Spain) in ten influenza seasons ipéned 1996-2006. Per country, the
weekly number of hospital admissions / number atlae were used for the age groups 0-
14 years, 50-64 years and 65 years and older. pgeific consultation rates for
influenza-like illness (ILI) and acute respiratanjections (ARI) at sentinel practices (ILI
or ARI per 100,000 population) and virological déa#i-age) were used as an indicator
for influenza activity. In the following paragraptie used datasets are described per
country. The ICD codes used in this study aredisteAnnex 3. The available data sets
are also summarized in table 3.1.

Data sour ces

The Netherlands

Mortality data. Data about deaths were derived from the officiatdestatistics held by
Statistics Netherlands. Data include cause of dg¢@th-9 coded), date of death, age and
Sex.

Hospital admissions. Hospital admissions were available from the “LankielMedische
Registratie” (LMR). This database covers approxetya®8% of all hospitals in the
Netherlands and included data about date of digehaiagnosis at discharge (ICD-9
coded), age and sex.

ILI-data. ILI data were collected in the ‘Continuous MortydRegistration Sentinel
Stations The Netherlands’, which is in operatiorcsil970 [4]. Throughout the year the
sentinel general practitioners report weekly onowes health items, including ILI. The
network consists of approximately 65 GPs, theicfica populations cover about 1% of
the Dutch population and are nationally represevgdity age, gender, geographical
distribution and population density. The case digdin for influenza includes the
presence of the following criteria: acute onsalietase, accompanied by a raised rectal
temperature of >38°C and at least one of the fofigueymptoms: cough, coryza, sore
throat, frontal headache, retrosternal pain or gigal

Virological data. During each winter (weeks 40-20), sentinel GPs &sked to) take
samples from the nose and throat of randomly sadquatients with ILI for virological
determination, at least 2 patients per week, igesype of severity of symptoms. If they
do not encounter patients with ILI they are askesWab ARI patients.

Available data. Available data for the Netherlands are describadble 3.1. Mortality
data, ILI data and virological data were availdblethe period 1996-2006. Hospital
admissions could only be calculated for the peti®86-2005, since the LMR had only a
coverage of approximately 85% of the hospitalsd@& It was not possible to use the
age category 0-14 years in the Netherlands dumamumbers. Therefore, the age
category 0-19 years was used instead. For 2006aadle mortality could not be

The age-specific impact of influenza on hospital admissions and mortality, NIVEL 2010 11



calculated for the age category 0-19, becausefidatathis age category were not
available when the statistical analyses started.

France

Mortality data. Mortality data were derived from the National 8tats Office. Weekly
data were available by age and gender.

Hospital admissions. The number of hospital admissions was not availtdrl&rance.
ARI-data. ARI-data were used from the national influenzavsillance network called
Réseau des GROG (Groupes Régionaux d’'Observatitsn@eappe/Régional groups for
influenza surveillance) [13]. It includes approxielst 600 sentinel physicians, 500 GPs
(0.6% of French GPs) and 100 pediatricians (3.3%refch pediatricians). The GROG
network uses a precise ARI definition: sudden onat least one respiratory symptom
and at least one constitutional symptom in a cdrgeacute infectious disease.
Virological data. From week 40-15 sentinel physicians are requesttake swabs from
nose and throat to some of their ARI patients {@eriod). During the epidemic,
practitioners have to follow a swabbing protocaldig to random sampling. All swabs
are analyzed in the 2 French National Referencér€efor influenza or 8 hospital
virological labs. On average the network yieldswlddb0 samples per week for
virological determination.

Available data. Available data for France are described in talile Bortality data, ARI
data and virological data were available for theque2001-2006. It was not possible to
use cause specific mortality data and thereforg alhcause mortality is used in the
statistical analyses.

England

Mortality data. Data were used from the Mortality Statistics & National Statistics
Online (ONS). Monthly data were available by diagg® (ICD-9 coded), age and gender.
Hospital admissions. For the number of hospital admissions, the Hosfifasode
Statistics (HES) was used. It included weekly nursloé hospital admissions by
diagnosis (ICD-9 coded), age and sex.

ILI-data. ILI-data were used from The Royal College of GahPractitioners Weekly
Returns Service (WRS). It includes approximatel@ &Ps covering 1.8% of the entire
population, representative for age, sex socio-emimetatus and ethnic origin [14]. The
WRS network has provided guidance on the use afiidgnosis ‘ILI', though it is not
considered an absolute definition. The guidancerparates sudden onset of disease,
fever or feverishness, at least one respiratorypsym and the presence of constitutional
symptoms such as headache and muscle pains.

Virological data. From week 40-20 network GPs take swabs from tise maod throat of
randomly selected patients with ILI; on averagertbivork yields about 90 samples per
week for virological determination.

Available data. Available data for England are described in t&ble Mortality data,
hospital admissions, ILI data and virological datzxe available for the period 1997-
2006. Only monthly mortality data could be usedt@ad of weekly data). For the
analyses, the monthly data were evenly distribotext the weeks of the specific month.

12 The age-specific impact of influenza on hospital admissions and mortality, NIVEL 2010
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Portugal

Mortality data. Mortality data were derived from the official deatatistics held by
Instituto Nacional de Estatistica. Data includeseaof death (coded as ICD-9, 1996 to
2001, and ICD 10, from 2002 to 2004) date of deagje, and sex.

Hospital admissions. Hospital admission data only regard public hospitahe
information was derived from “GDH: Grupos de Diagtiéos Homogéneos-Instituto de
Gestao Informéatica e Financeira” database, thagrsoapproximately 82% of all
hospitals in the Portugal and includes data ablatg of admission, date of discharge,
diagnosis at discharge (coded as ICD-9-CM), agesard

ILI-data. ILI data were collected in “Médicos-Sentinela”(MBg Portuguese GP sentinel
system that operates since 1991 [15]. This netwgocknstituted by approximately 150
GP that participate voluntary way. The MS populatimder observation covers 1.2% of
the Portuguese population and is representativwkyand age. During the study period
the criteria for the incidence rate estimates leshlbased on the presence of 6 or more
symptoms between the next set of symptoms (ICHPRP.G&dden onset, cough, chills,
fever, weakness or exhaustion, body aches, sarattimith no relevant inflammatory
signals and contact with patient with flu.

Virological surveillance. From week 40-20 network GPs are asked to take sWwain the
nose and throat of all patients with ILI; on averdige network yields about 10 samples
per week for virological determination.

Available data. Available data for Portugal are described in table ILI-data and
virological data were available for the period 12985, mortality data for the period
1998-2004 and hospital admissions for 2000-2005.

Spain

Mortality data. Data about deaths were derived from the officegtt statistics held by
Instituto Nacional de Estadistica (INE). Data imlgld cause of death (coded as ICD-10),
date of death, age and sex.

Hospital admissions. Hospital admission data were derived from the “Qatg Minimo
Basico de datos (CMBD)”". This database covers aqprately 85% of all hospitals in
Spain and includes data about date of discharggndsis at discharge (coded as ICD-9-
CM), age and sex.

ILI-data. The Spanish Influenza Sentinel Surveillance Sy¢®IBSS) was started in
1991 and consists of 497 GPs and 171 paediatrietangeport weekly on ILI from

week 40-20. SISSS includes 16 regions togetherrtwy2% of the Spanish population.
The network is representative for sex, age and #ugrbanisation [16]. Spain uses the
case definition provided by the International Clésation of Health Problems in Primary
Care (ICHPPC) [17]. This is based on either positulture of influenza virus or
serological evidence of influenza infection; orludes, in the presence of influenza
activity, 4 of the following characteristics: 1)dgen onset (within 12 hours), 2) cough, 3)
fever or chills, 4) prostration, weakness, myatgigeneral pain, 5) rhinitis, pharyngitis,
contact with a case.

Virological data. From week 40-20 sentinel physicians are requesttake swabs from
nose and throat of randomly selected patients Mitfor virological determination, on
average resulting in about 35 specimens per weekifaogical determination.

Available data. Available data for Spain are described in table Blortality data,

14 The age-specific impact of influenza on hospital admissions and mortality, NIVEL 2010



3.2

hospital admissions, ILI data and virological datxe available for the period 1997-
2005. Only hospital admissions due to the diagri®sisumonia and Influenza’ could be
used for statistical analyses.

Statistical analyses

Per country, if available, five variables were uasdlependent variables: 1) all cause
mortality per week, 2) mortality due to respiratdigeases per week, 3) mortality due to
pneumonia and influenza per week, 4) number of itedsgations due to respiratory
diseases per week and 5) number of hospitalizatioedo pneumonia and influenza per
week. For the five dependent variables, models walicilated for the populations 0-14
years (0-19 years for the Netherlands), 50-64 yaads65 years and older. For the age
category 0-14 years old, mortality due to respmathseases and mortality due to
pneumonia and influenza were not used as deperddable due to low numbers.

The age-specific consultation rates for influerika-lliness (ILI) and acute respiratory
infections (ARI) at sentinel practices were usethasndicator for influenza activity. The
excess mortality or hospitalisations due to infieers the difference between the model
without adjustment for influenza activity and theadmr! with adjustment for influenza
activity. In the tables in Annex 2, this is presghas the ‘Predicted’ number. It should be
noted that by using this model there is automdyicad excess mortality/ hospitalizations
in weeks without influenza activity.

First, in the null-model the observed numbers peekwvere reconstructed in a multi-
level Poisson model with a random intercept withirt@r series (series of sinuses and
cosines (number of weeks/2 minus 1)), and a secadet polynomial to correct for
variation between seasons. Fourier series wemnaaistil by country and the course of the
dependent variable was allowed to vary betweeemifit influenza seasons. In graph
3.1A and 3.1B the observed numbers and calculatetbers by the model are plotted for
the Netherlands.

Second, the number of ILI / ARI contacts was addetthe null model to predict the
number of deaths/hospitalizations in a particuleekcaused by influenza. The number
of ILI contacts was standardized (z-scores) foheamntry to make a comparison
between different years within a country possililee z-score in a particular week was
calculated by the following formula:

z-score = (ILI rate — mean ILI rate)/standard déeia

Only the positive z-scores were used in the sizgishnalyses; negative z-scores were
counted as zero. In graph 1A-1E in annex 1, foc@lintries the influenza activity was
plotted per age category.

Finally, in the virus active influenza weeks thesetved number of deaths/

hospitalizations and the number of deaths/hospéadins caused by influenza were
calculated per week and age category. The usechébh defining the influenza active

The age-specific impact of influenza on hospital admissions and mortality, NIVEL 2010 15



weeks is shown in graph 3.2. Peak weeks were dkfinghose weeks in which 70% of
all influenza virus-positive samples are detected given influenza season. 95%
confidence intervals were calculated around thedsot

Unfortunately, RSV detections were not includethia final model as we were unable to
obtain this data for all five countries.

Graph 3.1A: The observed number of total deathswmsak and the number of deaths
calculated by the model in the age group 50-64syathe Netherlands.
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Graph 3.2: Method for defining the influenza period
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4 Results

4.1 Observed number of deaths and hospitalizations over time

In this section the observed number of deaths asgitalizations over time are described
per country. The graphs A2-A21 are shown in thesarin

The Netherlands

In the Netherlands, the highest all cause morteditys were found for the age category
65 years and older with the highest peaks in thednza seasons 1997/1998, 1999/2000
and 2003/2004 (peaks over 3000 deaths) (graphlA®)e age categories 0-19 years and
50-64 years the number of deaths stabilized ower iround 35 and 335 deaths per
week, respectively. For the mortality caused bpirasory diseases and pneumonia and
influenza, the highest numbers were found in 198®3Zor both diagnoses and age
categories (graph A3 and A4).

Hospital admissions due to respiratory diseasegplghAb) were highest in the age
category 0-19 years with the highest peaks in &g 1996-1999 (>2000 per week). On
the other hand, hospital admissions due to pnewramd influenza (graph A6) were
highest for the age category 65 years and oldédr pétks in the period 2003-2005 (> 500
admissions/week).

France

For France, the highest all cause mortality rateeviound for the age category 65 years
and older with a peak in the summer of 2003 andrtthéenza season 2004/2005
(>10000 deaths). In the age categories 0-14 year$@-64 years the number of deaths
stabilized over time at around 90 and 1300 deathsvpek, respectively (graph A7).

England

All cause mortality in England was the highesttfar age category 65 years and older
with peaks in the influenza seasons in the per@#B12000 (>12,000 deaths/ week). In
the age categories 0-14 years and 50-64 yearaithbar of deaths stabilized over time
around 85 and 1060 deaths per week, respectivelpfGA8). Mortality due to
respiratory diseases and pneumonia and influengangeeased in the period 1998-2000
for the age group 65 years and older (Graph A9/it).

Hospital admissions caused by respiratory disgasegmonia and influenza were
highest in the age category 65 years and oldep{G#d.1 and A12). For both diagnoses,
highest peaks were found in the influenza seas®®8/1999 and 1999/2000 (>10,000
and 3,000 admissions per week, respectively).

Portugal

Highest all cause mortality rates in Portugal werend for the age category 65 years and
older with the highest peaks in the influenza ses$o the period 1998-2000 (>2,500
deaths/week). In the age categories 0-14 yearS@itd years the number of deaths
stabilized over time at around 30 and 175 deathsvpek, respectively (Graph A13). The

The age-specific impact of influenza on hospital admissions and mortality, NIVEL 2010 19



4.2

same trend was found for mortality caused by ragmiy diseases and pneumonia and
influenza (Graph Al4 and A15).

Hospital admissions caused by respiratory disgasegmonia and influenza were both
highest in the age category 65 years (Graph A16247) and older with the highest
peaks in the influenza season 2004/2005 (>2,006-&18D0 admissions per week,
respectively).

Spain

All cause mortality in Spain was the highest forsp@s over 65 years older. Peak rates
were found in the influenza season 2004/2005 (ardin000 deaths/ week). In the age
categories 0-14 years and 50-64 years the numlzadhs stabilized over time around
55 and 750 deaths per week, respectively (Graph). Al same trend was found for
mortality caused by respiratory diseases and pneiznamd influenza (Graph A19 and
A20).

The highest hospital admissions rates caused hynpm@a and influenza were found for
the age category 65 years and older with the highezks in the influenza season
2004/2005 (>2,500 admissions per week; Graph A21).

The number of deaths caused by influenza

The number of deaths caused by influenza are thestcfor all countries per influenza
season in table A1-A13 in Annex 2. An overviewlaf tesults is presented in table 4.1.
In the following paragraphs the results are descrity country.

The Netherlands

The percentage of (all cause) deaths predictedfluenza was 0.3%, 2.5% and 5.5%,
respectively for the age groups 0-19 years, 50e@ds/and 65 years and older (table 4.1).
The highest percentage was found in the age grye#&rs and older in the influenza
season 1999/2000 (14.3%; table Al).

The percentage deaths to respiratory disease<i@ediy influenza activity (table A2)
was 14.2% for age categories 50-64 years and G5 ged older. The percentage deaths
to pneumonia and influenza predicted by influenzavidy (table A3) was 18.1% for the
age group 65 years and 16.4% for 50-64 years old.

France

The percentage of deaths predicted by influenzaDng#, 2.1% and 5.0%, respectively
for the age groups 0-14 years, 50-64 years ancéfsyand older (table 4.1). The highest
percentage predicted deaths was found in the mfluseason 2001/2002 in the category
over 65 years old (6.9%; table A4).

England

The percentage deaths predicted by influenza v&46,0L.7% and 3.2%, respectively for
the age groups 0-14 years, 50-64 years and 65 grdrslder (table 4.1). The highest
number of deaths predicted by influenza was foarttié persons over 65 years in the
influenza season 1999/2000 (13.5%; table A5).

20 The age-specific impact of influenza on hospital admissions and mortality, NIVEL 2010



The percentage deaths due to respiratory diseasgisted by influenza (table A6) for
the age categories 50-64 years and 65 years aedwét 9.4%. The percentage
pneumonia and influenza deaths predicted by inflagtable A7) was 12.1% for persons
over 65 years old and 11.8% in the group 50-64syelat.

Portugal

The percentage deaths predicted by influenza itugarwas 0.3%, 2.1% and 4.7%,
respectively for the age groups 0-14 years, 50e@ds/and 65 years and older (table 4.1).
The highest percentage was 11.6% in the seasorf1B®3Bin the age group 65 years and
older.

The percentage deaths to respiratory disease<i@édiy influenza activity (table A9)
was 12.8% for persons over 65 years old and 11d8%é age category 50-64 years. The
percentage deaths due to pneumonia and influeezécfed by influenza activity (table
A10) was 17.1% for the age group 65 years and @ddrl5.9% for the group 50-64
years old.

Spain

The percentage deaths predicted by influenza imSypas 0.5%, 3.4% and 7.4%,
respectively for the age groups 0-14 years, 50e@ds/and 65 years and older (table 4.1).
The highest percentage was found in the influeeaa@n 1998/1999 in the persons over
65 years old (14.9%).

The percentage deaths due to respiratory diseasdisted by influenza (table A12) was
19.4% for the age category 50-64 years and 19.33énsons over 65 years old. The
percentage deaths to pneumonia and influenza peediy influenza was around 25%
(table 13).

The age-specific impact of influenza on hospital admissions and mortality, NIVEL 2010 21
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4.3

4.4

Thenumber of hospitalizations caused by influenza

The number of hospitalizations caused by influeareadescribed for all countries per
influenza season in table A14-A20 in Annex 2. Ariwew of the results is presented in
table 4.2. In the following paragraphs the resatesdescribed by country.

The Netherlands

The percentage hospitalisations due to respiraisgases predicted by influenza activity
was 0.1%, 4.3% and 5.1%, respectively for the ageps 0-19 years, 50-64 years and 65
years and older (table 4.2). The highest perceatagee found in the influenza season
1999/2000 (table A14). The percentage hospitatinatdue to pneumonia and influenza
predicted by influenza varied between 3.2 and §tide 4.2).

England

The percentage hospitalisations due to respiratisgases predicted by influenza activity
in England was 0%, 2.7% and 3.8%, respectivelytferage groups 0-14 years, 50-64
years and 65 years and older (table 4.2). In @lcagegories the highest percentages were
found in the season 1999/2000 (table A16). Thegmtage hospitalisations due to
pneumonia and influenza predicted by influenzaedhlietween 0.9 and 4.3% (table 4.2).

Portugal

In Portugal, the percentage hospital admissiondauespiratory diseases predicted by
influenza was 0.1%, 4.8% and 4.4%, respectivelylerage groups 0-14 years, 50-64
years and 65 years and older (table4.2). The higlesentages were found in the
seasons 2001/2002 and 2004/2005 (table A18). Tileemiage hospitalisations due to
pneumonia and influenza predicted by influenzaedhbietween 2.6 and 5.9% (table 4.2).

Spain

The number of hospitalisations due to pneumoniai@ihaenza predicted by influenza
activity varied between 8.4% and 12.3% (table 4[Bg highest percentage was found in
the season 2004/2005 in the age group 50-64 y&h(841%).

Summary of the main results

In summary, the percentages of deaths and hogaitialns in the five countries varied

between the following values:

1. All cause morality
The percentage of all cause mortality caused Byenka activity was highest in the
age group 65 years and older (between 3.2 and 7% )range of the percentages
for the age groups 0-14 years and 50-64 years &8+8.5% and 1.7-3.4%,
respectively.

2. Mortality dueto respiratory diseases
The percentage of mortality due to respiratoryaiigecaused by influenza activity
was equal for the age groups 50-64 years and 65 ged older: 9.4-19.4% versus
9.4-19.3%.
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3. Mortality due to pneumonia and influenza
The percentage of mortality due to pneumonia afidanza caused by influenza
activity was almost equal for the age groups 5@€#rs and 65 years and older:
11.8-24.5% versus 12.1-25.1%.

4. Hospitalizations due to respiratory diseases
The percentage of hospital admissions due to spjr disease caused by influenza
activity was highest in the age group 65 yearsalder (between 3.8 and 5.1%). The
range of the percentages for the age groups 0-d% ymnd 50-64 years were 0.0-0.1%
and 2.7-4.8%, respectively.

5. Hospitalizations due to pneumonia and influenza
The percentage of hospital admissions due to pneilznamd influenza caused by
influenza activity in the age groups 0-14 yearsf8@ears and 65 years and older
were 0.9-8.4%, 3.3-12.3% and 4.3-10.9%, respegtivel
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5 General discussion

The objective of this study was to investigatedge-specific impact of seasonal
influenza epidemics on hospital admissions andnddatfive European countries: the
Netherlands, France, England, Portugal and Spamthié age categories 0-14 years, 50-
64 years and 65 years and older the percentageatfigsland hospitalizations caused by
influenza activity was calculated for all countringnfluenza seasons between 1996 and
2006.

For this study a new statistical model was usezhtculate the influence of influenza
activity on hospital admissions and mortality. Welpreviously used methods, such as
the Serfling method [18], a Poisson model with Fenuseries was used with the number
of ILI contacts in general practices as the indepatvariable. This makes a comparison
with previous studies difficult.

Comparison with other studies (rates per 100,000 population)

We compared our findings with other published natlceestimates (Australia [10],
England and Wales [2], Hong Kong [19], Italy [3]n&apore [20], Spain [21], the US [9,
11, 12] and found that, on average, we had conseevestimates of excess
hospitalisations and mortality (see Annex 2, téldle The analysis in Spain [21] uses the
same data but a different model (a Generalisedari®del) and found quite similar
levels of excess mortality for the age group 65+.

Comparison with other studies (% of total hospitalisations/deaths)

We found three studies (Czech Republic [22], Engjiamd Wales [2] and the US [11])
that calculated national estimates for the percentd influenza-attributable to mortality
and no studies for hospitalisations (see Anneal#et2?2). It is difficult to compare these
studies to our findings as they present data fagds and we had estimates for three
different age groups, but they appear to be reddpsanilar for all cause mortality
(<5%).

Besides the model used, there are other reasans#éka inter-country comparisons
difficult: 1) variations in the years studied, 8tiusion of more independent variables, 3)
the quality of the data, 4) the definitions usedififluenza activity and the diagnoses
which resulted in death or hospital admission, @naccess to hospitalised care.

Influenza activity was the only independent vamaibl our statistical model and it is
likely that the results from the present study esémate the influence of influenza on
mortality and hospital admissions. In the futuhe mmodel should be optimized by
correcting for potential confounders, such asdigree of vaccination in specific age
groups, RSV activity, the influence of the weatfe=mpecially the temperature and
absolute humidity) and the frequency of cardiovisatiseases.
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Vaccination

Influenza vaccination has an impact on the burdefisease, especially among persons
aged 65 and older (65+) [24], which is a high gsBup vaccinated in all five countries.
Of the five countries included in our study, vaatian levels are very similar for the
Netherlands, United Kingdom, France and Spain (ntug0-80%) but much lower for
Portugal (roughly 50%) (see Figure below) [6] amid may affect the burden of disease
estimates for Portugal (increasing the estimategpeoed to the other four countries).
Although from this analysis there is no differeietween the percentage of deaths and
hospitalizations predicted by influenza in the &8 group in comparison with other
countries with much higher vaccine coverage rate.

Vaccination coverage for seasonal Influenza vaccine In the elderly
(65 years and older) in EU and EEA countries, season 2006-2007
(data from VENICE survey and other sources, as of March 2008)

204

Vacoination uptake %

. 2 2 &2 E &8 = T o3 & E B E - om £ E
EEEZEFEEEEIEEEE i ae Lt
ngigjgg_cégEE!E%E_ £ @ 2
£ S X ZnT=EFEF ES NS ES £ &
= = O -uﬁ
i a4 =
& =

@O Vaccination n:wern_;ngﬁa estimated through telephone surveys
(University of Zurich)

== From pandemic preparedness report (2007)
Data not available for: BulgariaCyprus, Estonia, Greece, Iceland, Latvia, Malta

The targeted vaccination of one age group (65-) @ffects our age group comparisons
(0-9, 50-64 versus 65+). The targeted vaccinatianlts in an underestimation of the
results in the 65+ age group and makes a direcpadeson with the two other age groups
difficult.

Role of other respiratory viruses such as RSV

Our study was not able to correct for RSV actidtying the winter. In seasons when
RSV and influenza circulated in the same periodr@twas an ‘overlap’), a part of the
deaths and hospital admissions due to influenzldmicaused by RSV instead,
especially in very young children and those agetl[@5].
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Role of weather (temperature)and cardiovascular diseases

Compared with the course of mortality, cardiovaacdiseases and the temperature [26,
27] show similar curves over time, which makeskitlly that these variables confound
the relation between influenza and mortality.

In conclusion, besides the above mentioned linoitegtiof this study and fluctuations per
country and influenza seasons, we found that osiyall part of the hospital admissions
and death in the influenza periods of the fiveipgating countries are caused by
influenza. For a better estimate of the impachéifienza on mortality and hospital
admissions confounding factors, such as RSV agtit@mperature and the degree of
vaccination, should be added to the statisticalehod
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Annex 1. Graphs

Graph A1A: Influenza activity in the Netherlands the age categories 0-19 years, 50-
64 years and 65 years and older
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Graph A1B: Influenza activity in France for the agagegories 0-14 years, 50-64 years
and 65 years and older
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Graph A1C: Influenza activity in England for theeagptegories 0-14 years, 50-64 years
and 65 years and older
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Graph A1D: Influenza activity in Portugal for thgeacategories 0-14 years, 50-64 years
and 65 years and older
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Graph A1E:

The age-specific impact of influenza on hospital admissions and mortality, NIVEL 2010

Influenza activity in Spain for the aggegories 0-14 years, 50-64 years

and 65 years and older
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Graph A2: All cause mortality in the Netherlandsdme category
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Graph A3: Mortality caused by respiratory diseasdgle Netherlands by age category
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Graph A4: Mortality caused by pneumonia and infazaem the Netherlands by age

category
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Graph A5: Hospitalizations caused by respiratosgdses in the Netherlands by age
category
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Graph A6: Hospitalizations caused by pneumoniaiafhagenza in the Netherlands by
age category
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Graph A7: All cause mortality in France by age gatg
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Graph A8: All cause mortality in England by ageecatry
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Graph A9: Mortality caused by respiratory diseasdsngland by age category
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Graph A10: Mortality caused by pneumonia and inflzeein England by age category
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Graph A11: Hospitalizations caused by respiratasgases in England by age category
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Graph A12: Hospitalizations caused by pneumoniairiieenza in England by age

category
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Graph A14: Mortality caused by respiratory diseasd3ortugal by age category
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Graph A15: Mortality caused by pneumonia and inflzeein Portugal by age category
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Graph A16: Hospitalizations caused by respiratasgases in Portugal by age category
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Graph A17: Hospitalizations caused by pneumoniairfieenza in Portugal by age

category
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Graph A18: All cause mortality in Spain by age gaty
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Graph A19: Mortality caused by respiratory diseaseSpain by age category
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Graph A20: Mortality caused by pneumonia and inflzgein Spain by age category
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Graph A21: Hospitalizations caused by pneumoniaimfuenza in Spain by age
category
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Annex 2: Tables

Table A1: Number of total deaths predicted by iefima activity in the Netherlands per
influenza-season

Year (influenza period) 0-19 years 50-64 years 65+ years
observed predicted (%) observed predicted (%) observed predicted (%)
1996/1997 (week 1-7) 256 1.7 (0.7%) 2,597 124.4 (4.8%) 18,648 1481.5 (7.9%)

1997/1998 (week 4-14) 377 1.3 (0.4%) 3,713  64.6 (1.7%) 24,919 1107.4 (4.4%)
1998/1999 (week 52-9) 344 1.2 (0.3%) 3,324 131.3 (4.0%) 23,857 1431.0 (6.0%)
1999/2000 (week 50-4) 232 1.3 (0.6%) 2,568 147.1 (5.7%) 18,648 2662.7 (14.3%)
2000/2001 (week 52-8) 384 0.2 (0.0%) 3,042 8.9 (0.3%) 21,130 0.0 (0.0%)
2001/2002 (week 5-13) 344 1.3 (0.4%) 3,202  43.0 (1.3%) 21,710  359.4 (1.7%)
2002/2003 (week 9-15) 237 0.2 (0.1%) 2,547 3.8 (0.2%) 16,627 8.9 (0.1%)
2003/2004 (week 49-1) 173 0.7 (0.4%) 1,874 34.4 (1.8%) 12,636  853.9 (6.8%)
2004/2005 (week 4-10) 249 0.8 (0.3%) 2,594 84.2 (3.2%) 17,748 1935.3 (10.9%)
2005/2006 (week 6-12) - 2,477 44.8 (1.8%) 16,352 719.5 (4.4%)

Total 2,596 9(0.3%) 27,938 687 (25%) 192,275 10,560 (5.5%)

Table A2: Number of deaths to respiratory diseasedicted by influenza activity in
the Netherlands per influenza-season

Year (influenza period) 50-64 years 65+ years
observed predicted (%) observed predicted (%)
1996/1997 (week 1-7) 150 37.3 (24.9%) 2,920 5179 %)
1997/1998 (week 4-14) 184 17.0 (9.2%) 3,323 360M%)
1998/1999 (week 52-9) 177 40.2 (22.7%) 3,625 5@D165%)
1999/2000 (week 50-4) 169 53.1 (31.4%) 3,246 LL34.7%)
2000/2001 (week 52-8) 157 2.5 (1.6%) 2,678 0.0°¢).
2001/2002 (week 5-13) 147 11.9 (8.1%) 2,952 1(Q®0)
2002/2003 (week 9-15) 111 1.1 (1.0%) 2,166 3.09).
2003/2004 (week 49-1) 117 10.9 (9.3%) 1,857 20E63%)
2004/2005 (week 4-10) 173 27.1 (15.7%) 2,930 753 %)
2005/2006 (week 6-12) 134 13.9 (10.4%) 2,255 2BBLL2%)
Total 1,519 215 (14.2%) 27,952 3,960 (14.2%)
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Table A3: Number of deaths to pneumonia and intagoredicted by influenza activity
in the Netherlands per influenza-season

Year (influenza period) 50-64 years 65+ years
observed predicted (%) observed predicted (%)
1996/1997 (week 1-7) 39 12.9 (33.1%) 1,480 319.3 (21.6%)
1997/1998 (week 4—14) 49 5.8 (11.8%) 1,564 225.5 (14.4%)
1998/1999 (week 52-9) 43 12.7 (29.5%) 1,856 314.3 (16.9%)
1999/2000 (week 50-4) 56 18.6 (33.2%) 1,738 727.8 (41.9%)
2000/2001 (week 52—8) 44 0.9 (2.1%) 1,229 0.0 (0.0%)
2001/2002 (week 5-13) 47 4.3 (9.1%) 1,295 66.1 (5.1%)
2002/2003 (week 9-15) 37 0.4 (1.0%) 912 1.7 (0.2%)
2003/2004 (week 49-1) 32 4.0 (12.4%) 780 161.7 (20.7%)
2004/2005 (week 4-10) 64 9.3 (14.5%) 1,358 440.0 (32.4%)
2005/2006 (week 6-12) 38 4.9 (12.8%) 964 133.7 (13.9%)
Total 449 74 (16.5%) 13,176 2,390 (18.1%)

Table A4: Number of total deaths predicted by iefima activity in France per
influenza-season

Year (influenza period) 0-14 years 50-64 years + ¥Ears
observed predicte®  observed predicted (%) observed predicted (%)
2001/2002 (week 52-6) 690 1.8 (0.3% 9,509 250.7 (2.6%) 70,232 4857.5 (6.9%)
2002/2003 (week 4-10) 636 1.7 (0.3% 9,193 142.5 (1.6%) 63,282 1617.2 (2.6%)
2003/2004 (week 46-50) 479 1.9 (0.4% 6,337 199.2 (3.1%) 42,216 1746.5 (4.1%)
2004/2005 (week 1-9) 746 2.1 (0.3% 12,820 319.8 (2.5%) 89,511 5931.2 (6.6%)
2005/2006 (week 1-9) 705 1.4 (0.2% 12,365 146.6 (1.2%) 79,310 3056.3 (3.9%)
Total 3,256 9 (0.3% 50,224 1059 (2.1%) 344,551 17,209 (5.0%)

Table A5: Number of total deaths predicted by iafima activity in England per
influenza-season

Year (influenza period) 0-14 years 50-64 years + ¥Ears
observed predicted (%) observed predicted (%)bserved predicted (%)
1997/1998 (week 3-13) 1,107 4.9 (0.4%) 12,612 78B1%) 99,160 736.7 (0.7%)
1998/1999 (week 52-8) 939 4.1 (0.4%) 11,275 5(86%%) 98,027 9488.3 (9.7%)
1999/2000 (week 48-2) 756 2.4 (0.3%) 10,253 56RB8%) 87,647 (11138 g%@?
2000/2001 (week 3-9) 640 2.5 (0.4%) 7,896 159042 62,981 98.2 (0.2%)
2001/2002 (week 51-3) 462 0.3 (0.1%) 5,525 6.9%). 45,835 203.0 (0.4%)
2002/2003 (week 2—12) 976 0.6 (0.1%) 11,934 336D 94,962 66.6 (0.1%)
2003/2004 (week 43-49) 615 2.2 (0.4%) 7,395 68.3 (0.9%) 56,015 1005.9 (1.8%)
2004/2005 (week 52-11) 1,046 0.1 (0.0%) 13,131 16.5 (0.1%) 106,990 111.0 (0.1%)
2005/2006 (week 1-9) 812 1.4 (0.2%) 10,136 7.3%). 78,420 0.0 (0.0%)
Total 7,353 19 (0.3%) 90,157 1,507 (1.7%) 730,@37511 (3.2%)
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Table A6: Number of deaths to respiratory dise@sedicted by influenza activity in

England per influenza-season

Year (influenza period) 50-64 years 65+ years
observed predicted (%) observed redicted (%
1997/1998 (week 3-13) 1,103 54.4 (4.9%) 20,071 330.0 (1.69
1998/1999 (week 52-8) 1,333 311.7 (23.4%) 25,958 5947.3 (22.9¢
1999/2000 (week 48-2) 1,555 359.2 (23.1%) 24,641  7043.3 (28.6°
2000/2001 (week 3-9) 661 67.4 (10.2%) 10,293 41.1 (0.49
2001/2002 (week 51-3) 493 3.2 (0.6%) 8,368 81.5 (1.09
2002/2003 (week 2—12) 941 1.8 (0.2%) 15,648 31.3(0.29
2003/2004 (week 43-49) 606 25.1 (4.1%) 8,505 353.2 (4.29
2004/2005 (week 52—-11) 1,256 7.7 (0.6%) 20,268 49.4 (0.29
2005/2006 (week 1-9) 916 3.0 (0.3%) 13,855 0.0 (0.0
Total 8,864 833 (9.4%) 147,607 13,877 (9.49

Table A7: Number of deaths to pneumonia and intagoredicted by influenza activity
in England per influenza-season

Year (influenza period) 50-64 years 65+ years
observed predicted (%) observed predicted (%)
1997/1998 (week 3-13) 432 23.3 (5.4%) 12,421 2BEB%)
1998/1999 (week 52-8) 543 143.5 (26.4%) 16,776 642(5.6%)
1999/2000 (week 48-2) 685 164.1 (24.0%) 15,793 15D62.0%)
2000/2001 (week 3-9) 204 21.2 (10.4%) 5,084 2B.5%)
2001/2002 (week 51-3) 138 1.0 (0.8%) 4,189 44.5%)
2002/2003 (week 2—-12) 270 0.6 (0.2%) 7,614 17.296)
2003/2004 (week 43-49) 158 7.3 (4.6%) 4,016 189.2%0)
2004/2005 (week 52—11) 379 2.4 (0.6%) 9,482 25.3%)
2005/2006 (week 1-9) 277 0.8 (0.3%) 6,258 0.0%0.0
Total 3,086 364 (11.8%) 81,633 9,893 (12.1%)

Table A8: Number of total deaths predicted by iefilma activity in Portugal per
influenza-season

Year (influenza period) 0-14 years 50-64 years + gEars
observed predicted (%) observed predicted (%) observed predicted (%)

1998/1999 (week 51-5) 172 0.8 (0.5%) 1,745 75.4 (4.3%) 18,339 2125.8 (11.6%)
1999/2000 (week 1-7) 179 0.1 (0.0%) 1,549 21.0 (1.4%) 16,092 715.2 (4.4%)
2000/2001 (week 50-9) 249 0.2 (0.1%) 2,329 5.7 (0.2%) 21,573  97.7 (0.5%)
2001/2002 (week 2—6) 139 1.0 (0.7%) 1,011 60.3 (6.0%) 11,238 1166.9 (10.4%)
2002/2003 (week 46-4) 201 0.2 (0.1%) 1,994 6.4 (0.3%) 20,190 55.1 (0.3%)
2003/2004 (week 45-49) 74 0.5 (0.7%) 920 27.9 (3.0%) 9,804 450.7 (4.6%)
Total 1,014 3 (0.3%) 9,548 197 (2.1%) 97,236 4,611 (4.7%)
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Table A9: Number of deaths to respiratory dise@sedicted by influenza activity in
Portugal per influenza-season

Year (influenza period) 50-64 years 65+ years
observed predicted (%) observed predicted (%)

1998/1999 (week 51-5) 188 34.6 (18.4%) 3,001 70266%)
1999/2000 (week 1-7) 116 7.7 (6.6%) 2,530 252000%)
2000/2001 (week 50-9) 141 2.1 (1.5%) 2,327 303%)
2001/2002 (week 2—6) 69 24.6 (35.7%) 1,608 39B44806)
2002/2003 (week 46-4) 96 1.9 (2.0%) 1,837 15.8%)).
2003/2004 (week 45-49) 55 7.6 (13.8%) 1,252 1(@60)
Total 665 79 (11.9%) 12,555 1,610 (12.8%)

Table A10: Number of deaths to pneumonia and inffagpredicted by influenza activity
in Portugal per influenza-season

Year (influenza period) 50-64 years 65+ years
observed predicted (%) observed predicted (%)
1998/1999 (week 51-5) 67 17.0 (25.4%) 1,348 41358L%)
1999/2000 (week 1-7) 50 3.8 (7.6%) 1,195 146.1202
2000/2001 (week 50-9) 60 0.9 (1.5%) 991 16.2 (3.6%
2001/2002 (week 2—6) 17 11.5 (67.6%) 630 215.0208%
2002/2003 (week 46-4) 28 0.9 (3.3%) 772 7.9 (1.0%)
2003/2004 (week 45-49) 14 3.3(23.3%) 481 65.97063
Total 236 38 (16.1%) 5,417 925 (17.1%)

Table A11l: Number of total deaths predicted byuefiza activity in Spain per influenza-

season

Year (influenza period) 0-14 years 50-64 years + gEars

observed predicted (%) observedpredicted (%) observed predicted (%
1997/1998 (week 2—6) 301 1.1 (0.4%) 4,414 206.5 (4.7%) 34,88 5131.7 (14.7¢
1998/1999 (week 2—10) 508 2.3 (0.4%) 8,026 421.8 (5.3%) 72,12 10746.7 (14.9¢
1999/2000 (week 51-5) 384 2.9 (0.7%) 6,144 395.5 (6.4%) 54,00 7555.3(14.0%
2000/2001 (week 3-13) 528 0.0 (0.0%) 8,199 1.5 (0.0%) 65,35 15.3 (0.0%
2001/2002 (week 1-7) 383 3.8 (1.0%) 5,681 255.3 (4.5%) 52,38 2672.1 (5.19
2002/2003 (week 4-18) 765 1.7 (0.2%) 11,389 40.2 (0.4%) 93,93 123.3 (0.19
58)03/2004 (week 44— 390 2.4(0.6%) 5,335 155.0 (2.9%) 44,68 742.4 (1.79
2004/2005 (week 51-5) 388 2.7 (0.7%) 6,201 384.2 (6.2%) 61,51 8520.1 (13.9¢
Total 3,647 17 (0.5%) 55,389 1,860 (3.4%) 478,88 35,507 (7.49
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Table A12: Number of deaths to respiratory dise@sedicted by influenza activity in
Spain per influenza-season

Year (influenza period) 50-64 years 65+ years
observed predicted (%) observed predicted (%)
1997/1998 (week 2—6) 290 79.6 (27.4%) 4,712 18(@3B4H%)
1998/1999 (week 2—10) 785 181.5 (23.1%) 13,931  045(B3.0%)
1999/2000 (week 51-5) 499 168.5 (33.8%) 9,965 31E1.6%)
2000/2001 (week 3-13) 433 0.5 (0.1%) 8,020 5.5%).
2001/2002 (week 1-7) 447 99.3 (22.2%) 8,957 10QL6%)
2002/2003 (week 4—18) 603 14.4 (2.4%) 12,328 aBB%)
2003/2004 (week 44-50) 302 44.1 (14.6%) 6,146 2R18%)
2004/2005 (week 51-5) 497 161.0 (32.4%) 11,974  03BEB1.7%)
Total 3,856 749 (19.4%) 76,033 14,697 (19.3%)

Table A13: Number of deaths to pneumonia and inffagpredicted by influenza activity
in Spain per influenza-season

Year (influenza period) 50-64 years 65+ years
observed predicted (%) observed predicted (%)
1997/1998 (week 2 — 6) 55 19.0 (34.5%) 1,110 569.2 (51.3%)
1998/1999 (week 2 — 10) 139 40.6 (29.2%) 3,428 1314.9 (38.4%)
1999/2000 (week 51 — 5) 96 38.0 (39.6%) 2,364 869.5 (36.8%)
2000/2001 (week 3 —13) 85 0.1 (0.1%) 1,564 1.4 (0.1%)
2001/2002 (week 1 — 7) 94 23.3 (24.8%) 1,895 257.0 (13.6%)
2002/2003 (week 4 — 18) 88 3.1 (3.5%) 2,268 12.0 (0.5%)
2003/2004 (week 44 — 50) 51 9.7 (19.1%) 1,194 56.1 (4.7%)
2004/2005 (week 51 — 5) 92 37.8 (41.1%) 2,723 1075.8 (39.5%)
Total 700 172 (24.6%) 16,546 4,156 (25.1%)

Table A14: Number of hospitalisations to respinatiseases predicted by influenza
activity in the Netherlands per influenza-season

Year (influenza period) 0-19 years

observedpredicted (%)

50-64 years
observed predicted (%)

+ YEars

observed predicted (%)

1996/1997 (week 1-7) 13,30535.3 (0.3%) 2,722 303.8 (11.2%) 6,832 510.3 (7.5%)
1997/1998 (week 4-14)  22,17426.1 (0.1%) 4,366 46.7 (1.1%) 9,732  296.8 (3.0%)
1998/1999 (week 52-9)  15,90019.8 (0.1%) 3,830 151.3 (4.0%) 9,313 289.0 (3.1%)

1999/2000 (week 50-4)
2000/2001 (week 52-8)
2001/2002 (week 5-13)
2002/2003 (week 9-15)
2003/2004 (week 49-1)
2004/2005 (week 4—10)

Total

11,12319.4 (0.2%)
14,180 3.5 (0.0%)
14,84220.1 (0.1%)
12,013 4.8 (0.0%)

7,65213.4 (0.2%)
11,44218.4 (0.2%)

122,631 161 (0.1%)

2,943 379.4 (12.9%)
3,111 0.0 (0.0%)
3,617 66.7 (1.8%)
3,032 0.0 (0.0%)
1,984 73.8 (3.7%)
3,809 244.4 (6.4%)

29,414 1,266 (4.3%)

7,197 1059.8 (14.7%)

6,744 0.0 (0.0%)
7,937 8.6 (0.1%)
6,272 0.0 (0.0%)
4,793 352.2 (7.3%)

8,460 886.4 (10.5%)

67,280 3,403 (5.1%)
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Table A15: Number of hospitalisations to pneumamid influenza predicted by
influenza activity in the Netherlands per influerssmson

Year (influenza period)

1996/1997 (week 1-7)

1997/1998 (week 4-14)
1998/1999 (week 52-9)
1999/2000 (week 50-4)
2000/2001 (week 52-8)
2001/2002 (week 5-13)
2002/2003 (week 9—-15)
2003/2004 (week 49-1)
2004/2005 (week 4—10)

Total

0-19 years 50-64 years + YEars
observed predicted (%) observed predicted (%) observed predicted (%)
1,087 59.1 (5.4%) 426 57.2 (13.4%) 2,086 167.4 (8.0%)
1,52839.3 (2.6%) 720 10.0 (1.4%) 2,803  97.8 (3.5%)
901 29.8 (3.3%) 660 30.8 (4.7%) 2,733  91.8 (3.4%)
1,08846.2 (4.2%) 616 98.8 (16.0%) 2,278 412.1 (18.1%)
1,102 5.8 (0.5%) 514 0.0 (0.0%) 2,042 0.0 (0.0%)
948 32.6 (3.4%) 676 16.4 (2.4%) 2,503 3.3(0.1%)
689 6.7 (1.0%) 590 0.0 (0.0%) 2,082 0.0 (0.0%)
979 36.8 (3.8%) 425  20.7 (4.9%) 1,620 138.2 (8.5%)
898 37.1 (4.1%) 757  68.0 (9.0%) 2,926 381.0 (13.0%)
9,220 294 (3.2%) 5,384 302 (5.6%) 21,073 1,292 (6.1%)

Table A16: Number of hospitalisations to respinatdiseases predicted by influenza
activity England per influenza-season

Year (influenza period) 0-14 years 50-64 years + Ears
observedpredicted (%) observed predicted (%) observed predicted (%)
1997/1998 (week 3-13) 27,16820.9 (0.1%) 9,664 0.0 (0.0%) 36,130 0.0 (0.0%)

1998/1999 (week 52-8)
1999/2000 (week 48-2)
2000/2001 (week 3-9)

2001/2002 (week 51-3)
2002/2003 (week 2-12)

26,18320.7 (0.0%)
30,74513.7 (0.1%)
22,40211.7 (0.0%)
18,377 1.2 (0.0%)
31,683 3.4 (0.0%)

2003/2004 (week 43-49) 28,179 16.8 (0.1%)

2004/2005 (week 52-11) 41,276

2005/2006 (week 1-9)

Total

258,869

0.7 (0.0%)
32,8568.0 (0.0%)

97 (0.0%)

12,587 1099.1 (8.7%)
12,7481534.3 (12.0%)

7,881 122.9 (1.6%)

6,393 0.0 (0.0%)
12,706 0.0 (0.0%)

9,550 0.0 (0.0%)
17,550 0.0 (0.0%)
14,115 0.0 (0.0%)
103,194 2,756 (2.7%)

50,563 6225.7 (12.%)
49,750 8849.6 (17.8%)

29,578 0.0 (0.0%)
25907 0.0 (0.0%)
48,358 0.0 (0.0%)
35,675  43.9 (0.1%)
65,112 0.0 (0.0%)
52,349 0.0 (0.0%)

393, 15,119 (3.8%)

Table A17: Number of hospitalisations to pneumanid influenza predicted by
influenza activity in England per influenza-season

Year (influenza period) 0-14 years 50-64 years + gEars
observed predicted (%) observed predicted (%) observed predicted (%)
1996/1997 (week 1) 2,183 52.8 (2.4%) 1,564 0.0 (0.0%) 8,808 0.0 (0.0%)

1997/1998 (week 4-14)
1998/1999 (week 52—9)

2,24842.4 (1.9%)
2,52928.1 (1.1%)

2,204 246.6 (11.2%)
2,175 358.5 (16.5%)

12,987 1806.2 (13.9%)
12,450 2727.1 (21.9%)

1999/2000 (week 50-4) 2,20829.5 (1.3%) 1,366 28.2 (2.1%) 7,735 0.0 (0.0%)
2000/2001 (week 52-8) 1,606 2.6 (0.2%) 1,187 0.0 (0.0%) 7,194 0.0 (0.0%)
2001/2002 (week 5-13) 2,739 7.9 (0.3%) 2,359 0.0 (0.0%) 12,676 0.0 (0.0%)
2002/2003 (week 9-15) 2,314 34.0 (1.5%) 1,608 0.0(0.0%) 9,189  13.3 (0.1%)
2003/2004 (week 49-1) 4,568 2.1 (0.0%) 3,592  0.0(0.0%) 18,325 0.0 (0.0%)
2004/2005 (week 4-10) 3,036 21.7 (0.7%) 2,915 0.0(0.0%) 15929 0.0 (0.0%)
Total 23,431 221(0.9%) 18970 633(3.3%) 105293 4,547 (4.3%)
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Table A18: Number of hospitalisations to respinatiseases predicted by influenza
activity in Portugal per influenza-season

Year (influenza period) 0-14 years 50-64 years + ¥Ears
observedpredicted (%) observed predicted (%) observed predicted (%)
2000/2001 (week 50-9) 7,318 2.1 (0.0%) 1,723 0.0 (0.0%) 9,996 2.4 (0.0%)
2001/2002 (week 2—6) 4,19611.2 (0.3%) 1,039 130.0 (12.5%) 6,772 536.4 (7.9%)
2002/2003 (week 46-4) 7,171 2.2 (0.0%) 1,582 0.0 (0.0%) 9,667 0.0 (0.0%)
2003/2004 (week 45-49) 2,768 5.9 (0.2%) 887 51.7 (5.8%) 6,213  162.3 (2.6%)

2004/2005 (week 1-5)

Total

25,036

3,583 4.1 (0.1%)

26 (0.1%)

1,103 123.3 (11.2%)

6,334 305 (4.8%)

8,613 1109.8 (12.9%)

41,261 1,811 (4.4%)

Table A19: Number of hospitalisations to pneumanid influenza predicted by
influenza activity in Portugal per influenza-season

Year (influenza period) 0-14 years 50-64 years + Ears
observed predicted (%) observed predicted (%) observed predicted (%)
2000/2001 (week 50-9) 1,70914.1 (0.8%) 615 0.0 (0.0%) 4,640 1.4 (0.0%)
2001/2002 (week 2—6) 1,076 68.8 (6.4%) 388 60.6 (15.6%) 3,323  298.5 (9.0%)
2002/2003 (week 46-4) 1,44111.9 (0.8%) 575 0.0 (0.0%) 4,552 0.0 (0.0%)
2003/2004 (week 45-49) 606 27.4 (4.5%) 346 23.4 (6.8%) 3,034  84.3 (2.8%)
2004/2005 (week 1-5) 759 23.1 (3.0%) 391 52.4 (13.4%) 4,033 595.0 (14.8%)
Total 5591 145 (2.6%) 2,315 136 (5.9%) 19,582 979 (5.0%)

Table A20: Number of hospitalisations to pneumamid influenza predicted by
influenza activity in Spain per influenza-season

Year (influenza period)

0-14 years

50-64 years

+ YEars

observed predicted (%)

observed predicted (%)

observed predicted (%)

1997/1998 (week 2—6)
1998/1999 (week 2-10)
1999/2000 (week 51-5)
2000/2001 (week 3-13)
2001/2002 (week 1-7)
2002/2003 (week 4-18)

2003/2004 (week 44-50)2,896

2004/2005 (week 51-5)

Total

24,787

2,533 1283 (5.1%) 1,131 202.7 (17.9%)
2,501 238.7 (9.2%) 2,286 401.0 (17.5%)
2,370 330.5 (13.9%) 2,221 484.6 (21.8%)
4,062 3.0 (0.1%) 2,148  0.0%)
3,069 531.7 (17.3%) 2,010 294.5 (14.7%)
4,947 2291 (4.6%) 3,145 0.0 (0.0%)
247.2(85%) 1,568 125.6 (8.0%)

2,319

375.9 (16.2%)

2,084 (8.4%)

2,328  560.1 (24.1%)

16,837 2,069 (12.3%)

5,888 1222.5 (20.8%)
11,673 2523.8 (21.6%)
11,215 2090.0 (18.6%)
10,590 0.0 (0.0%)
10,435  711.0 (6.8%)
16,684 1.2 (0.0%)
8,176  94.8 (1.2%)

15,119 3118.8 (20.6%)

89,780 9,762 (10.9%)
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Table A22: Comparison of influenza-attributable pitadisations and mortality between
countries: all ages

Country, study Hospitalisation (% Mortality (% of total deaths)
_ oftotal Influenza & Respiratory & All-cause
hospitalisations) pneumonia circulatory
Czech Republft[22] - - 2.6% 2.2%
England and Wal&§23] - - - 2.3%
Us°[9] - 9.8% 3.1% 2.2%

& Circulatory mortality only.
® Primary hospitalisations.
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Annex 3: ICD codes

Hospital admissions

The impact of influenza on hospital admissions wélestimated from the excess rate of
hospitalisation due to influenza by subtractingdlierage annual hospital admission rate
(between October 1st and March 31st) from the halspimission rate due to influenza
during so-called influenza active periods (seehfent

Hospital admissions due to influenza are defineldospital admissions for at least 24
hours and with a discharge diagnosis as shownxribo

Operational definitions of hospital admissions and deaths dueto influenza

Discharge diagnosis, resp. cause of death

a) Any diagnosis belonging to the ICD chapter Resprgatiseases

b) Influenza and pneumonia (ICD-9: 480-487; ICD-110-J18)

c) Acute bronchitis (ICD-9: 466.0; ICD-10: J20)

d) Acute bronchiolitis (ICD-9: 466.1; ICD-10: J21)

e) Unspecified lower respiratory infection (ICD-9: 49CD-10: J 22)
f) Chronic lower respiratory disease (ICD-9: 490-4€4)-10: J40-47)
g) Bronchitis not specified (ICD-9: 490; ICD-10: J40)

h) Any diagnosis belonging to the chapter Cardiovasadiseases

Hospital admission rates are defined as the nuwoideospital admissions per 1000
persons of the population at risk. Weekly datag¢bdam the date of discharge) from 11-
12 seasons will be included (depending on the alvidilly of 2007 and 2008 data),
starting with the 1996-1997 winter season.

Deaths

The impact of influenza on the number of deaths lv@lestimated from the excess
mortality rate due to influenza by subtracting #verage annual mortality rate (between
October 1st and March 31st) from the mortality e to influenza during so-called
influenza active periods (see further). For thenigdn of death due to influenza see box
1.

The cause of death as used in the participatingtoes’ statistics will be applied.
Mortality rates are defined as the number of depénsl000 of the population at risk.
Weekly data (based on the date of discharge) frésehsons will be included, starting
with the 1993-1994 winter season.
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