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Abbreviations Group
cb Centre for Infectious Disease Control
ECDC  European Centre for Disease Control
GP General practitioner
ILl Influenza-like illness

NIC National Influenza Centre
NIVEL

National Institute for Health Services
Research

OMT  Outbreak management team
PHS Public health service

RIVM  National Institute for Public Health
and the Environment

WHO  World Health Organization

Background

In The Netherlands, the Ministry of
Health is responsible for the national re-
sponses to an (impending) health threat
including an influenza pandemic. The
Centre for Infectious Disease Control
(CIb), part of the Dutch National Insti-
tute for Public Health and the Environ-
ment (RIVM), is responsible for the co-
ordination of current infectious disease
control activities, in close collaboration
with a large number of professionals and
organizations, in case of an outbreak or
an epidemic that cannot be controlled by
the involved Public Health Service (PHS)
alone because of the (anticipated) severity
or extent of the event. There are 28 PHSs
in The Netherlands, each one under mu-
nicipal authority, organized in seven larg-
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er public health regions. To optimize col-
laboration, each of the seven regions has
identified a public health doctor and a re-
gional microbiologist as a liaison with the
CIb; these 14 regional professionals have
a part-time appointment at the CIb. The
CIDb also has the task of setting up an out-
break management team (OMT), con-
sisting of fixed members and addition-
al experts invited personally, in the case
of a novel or unexpected outbreak of in-
fectious diseases that may spread nation-
wide. To prepare for a potential outbreak
and to support daily control activities, a
response team can be formed immediate-
ly at the CIb after the first signs of an out-
break. The Health Council of The Neth-
erlands is an independent scientific advi-
sory body that provides the government
and parliament with advice on issues con-
cerning public health, including vaccina-
tion strategies.

To guide pandemic preparations, stat-
ic and dynamic mathematical transmis-
sion scenario studies had been conduct-
ed to estimate the potential impact on so-
ciety and on the healthcare sector under
various assumptions of a new human in-
fluenza pandemic [1, 2].

Then, in 2003, The Netherlands was
unexpectedly confronted by a large out-
break of influenza A/H7N7 among poul-
try. Outbreak investigations were initiat-
ed, diagnostics were developed, and ex-
tensive control measures were implement-
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ed to stop transmission. This resulted in
the culling of 30 million birds, 89 human
infections were confirmed, and one casu-
alty occurred [3].

This experience—as well as the threat
of the SARS coronavirus in 2003, an on-
going threat of influenza A(H5N1), and
the need to implement the new Interna-
tional Health Regulations—resulted in the
development of multidisciplinary proto-
cols for surveillance, diagnostics, commu-
nication, control, and research aimed at
the various phases of a potential influen-
za pandemic. All were developed in close
collaboration with regional laboratories
and health services, and with the veteri-
nary sector (since an avian introduction
was considered highly likely) [4].

Thus, when the 2009 pandemic out-
break occurred, The Netherlands, with its
16.5 million inhabitants, should have been
well prepared to monitor and control the
outbreak. Here, we discuss several aspects
of the actual management, with specif-
ic attention to vaccination strategies, and
reflect on the lessons learned.

Preparations

A large number of organizations were
involved in the pandemic preparations.
These preparations included development
of multisectoral guidelines, strengthen-
ing of surveillance, strengthening of diag-
nostic surge capacity, preparing commu-
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nication tools, preparing research proto-
cols, stockpiling of antivirals, and arrange-
ments for advance purchase of pandemic
vaccinations and for the distribution lo-
gistics.

Guidelines

Three separate multidisciplinary evi-
dence-based response guidelines had
been developed coordinated by the CIb
for the public health sector: one dealing
with incidental introduction (with a focus
on avian influenza, in view of the 2003 ex-
perience), another with a focus on deal-
ing with early introduction of a potentially
pandemic virus, and a third one to guide
public health management during pan-
demic transmission. In these guidelines,
detailed operational information for pro-
fessionals on how to manage cases and to
control transmission was given, and ref-
erence was made to the need for surveil-
lance, diagnostic capacity, correct use of
antivirals, and prioritizing of vaccinations.

Furthermore, the professional orga-
nizations of general practitioners (GPs)
[5], nursing home physicians, and occu-
pational health physicians had prepared
their own guidelines in line with the pub-
lic health guidelines. On a regional lev-
el, the safety regions developed pandem-
ic plans in cooperation with the PHSs. In
all regions these plans were audited by the
Dutch Health Inspectorate using a fixed
set of indicators. The Ministry of Health
in liaison with the Ministry of Interior
Affairs prepared intersectoral contingen-
cy planning, and private companies draft-
ed their own contingency plans. The min-
istry together with the CIb prepared com-
munication leaflets for the general public
and an extensive set of Q&As, to be fi-
nalized and updated should a pandemic
emerge.

Surveillance

Routine surveillance of influenza was al-
ready strong in The Netherlands, with a
sentinel GP network coordinated by NIV-
EL (Netherlands Institute for Health Ser-
vices Research) covering around 1% of the
population dating back to 1970 providing
influenza-like illness (ILI) trends by age,
sex, and region [6, 7]. Since the 1992/1993

influenza season, in a subsample of ILI
patients, centralized virology testing has
been performed at the RIVM/CIb with
additional data on vaccination and se-
lected comorbidity available. To strength-
en this, efforts were made to increase the
number of participating GPs, to increase
the amount of sampling, and to develop
a more systematic approach to sampling
and data collection. To enable surveillance
of more severe outcomes, GPs monitoring
ILI were also asked to monitor pneumo-
nia. Furthermore, a sentinel nursing home
network was started in 2006, which in-
cluded influenza/ILI and pneumonia sur-
veillance, similar to the GP sentinel sur-
veillance [8].

Influenza virus surveillance is also
routinely undertaken by the Erasmus
Medical Centre at Rotterdam University,
where influenza virus isolates are typed
and analyzed from hospitalized patients
as well as ILI patients presenting to sen-
tinel outpatient services, providing in-
put for WHO vaccine selection. Erasmus
Medical Center together with RIVM/CIb
forms the Dutch National Influenza Cen-
tre (NIC), which collaborates with NIV-
EL for the GP sentinel surveillance. To-
gether they ensure continuous online
weekly updates of the influenza situa-
tion and weekly newsletters are provided
during influenza epidemics. At Erasmus
Medical Center, viruses from the senti-
nel surveillance and from selected hos-
pitalized patients are subtyped on a rou-
tine basis. In the preparation for a poten-
tial emergence of antiviral resistant virus
variants, if (stockpiled) antivirals would
be widely used, the NIC developed as-
says to detect such variants [9, 10]. Us-
ing these assays, the NIC and other ded-
icated laboratories were able to charac-
terize the emergence of oseltamivir-re-
sistant A(HIN1) influenza viruses dur-
ing the 2007/2008 season and during
the pandemic [11, 12]. Finally, as part of a
routine pathogen surveillance program, a
number of medical microbiology labora-
tories throughout the country report the
weekly number of positive laboratory re-
sults for influenza virus and other respi-
ratory viruses.
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International collaboration

Staff of the RIVM/CIb actively participat-
ed in several meetings that were organized
by ECDC in the years before the 2009
pandemic. This included discussions on a
range of options for“surveillance in a pan-
demic” While some countries favored al-
ternative surveillance instruments, for ex-
ample, based on telephone consultations,
The Netherlands decided to rely on the
existing GP and nursing home sentinel
surveillance systems.

Laboratory capacity

During a pandemic, testing requests could
be expected to increase sharply, both ow-
ing to the large number of expected in-
fluenza patients and the increased need
to exclude influenza among people who
could be infected [4]. To ensure sufficient
laboratory capacity would be available, the
RIVM with local laboratories developed a
method to ensure rapid scaling up, using
standardized protocols [13].

Research

A generic research proposal to study
transmission risks following the intro-
duction of a new influenza virus was pre-
pared and received ethical approval in
2006. This facilitated combined epidemi-
ological, clinical, veterinarian, virological,
immunological, and perception research
among cases and controls during the 2009
pandemic [12, 14, 15, 16]. The proposal in-
cluded a“first few hundreds” approach,
and enabled the conduct of a serosurvey
among a random subsample of the popu-
lation before and after the pandemic [17].

Antivirals and vaccines

Analysis of previous pandemics and
mathematical modeling studies had
shown that once a new transmissible in-
fluenza virus would start to circulate lo-
cally among humans it could be con-
tained if immediate stringent control
measures were taken, but that once it
started spreading, it would be only a mat-
ter of time before it would be a global
problem. So unless a pandemic started
in The Netherlands, whereby an attempt
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at containment could be made [18], con-
trol efforts should be focused on mitigat-
ing the impact on society at large and the
health sector in particular, and on pro-
tecting those at risk for severe outcomes.
Modeling studies had shown that ther-
apeutic use of antivirals could reduce
transmission, while also reducing the
risks for those infected [2, 19, 20], thus
the Ministry of Health had purchased
5 million courses of oseltamivir in bulk
in 2006, which was all repacked in indi-
vidual sachets. This should cover the 30%
of the population estimated to develop a
symptomatic infection during a pandem-
ic. Furthermore, the ministry started ne-
gotiations with vaccine producers to en-
sure rapid delivery of 34 million doses of
the pandemic vaccine once available; two
doses for every Dutch citizen, based on
the assumption that two doses would be
needed to achieve sufficient protection
against a novel influenza virus.

Early days

After the first introduction of the virus in
The Netherlands on 27 April 2009 from
a child returning from Mexico, the num-
ber of imported cases gradually increased,
but no sustained widespread communi-
ty transmission occurred until October
2009 [26]. This early pandemic period
was characterized by rapidly evolving in-
sights in risks and management, based on
incoming national and international data.

Following the announcement of the
WHO of an impending pandemic in late
April 2009, the existing protocols for in-
cidental introduction were made opera-
tional, with the aim of preventing trans-
mission. Surveillance was strengthened
by making confirmed influenza A(HINT1)
pdm infection notifiable. Diagnostic ca-
pacity was strengthened by sharing stan-
dardized protocols for virological testing
[13]. Initially, diagnostics was only per-
formed at RIVM and Erasmus Medical
Center; in parallel because the available
tests were not yet sufficiently validat-
ed for the new virus. During this phase,
about ten regional laboratories were val-
idating their assays and when the vi-
rus was introduced in The Netherlands
and the diagnostic capacity needed to
be extended, these ten laboratories were

Bundesgesundheitsbl 2013 - 56:67-75
© Springer-Verlag Berlin Heidelberg 2012

Abstract
Prior to 2009, The Netherlands had prepared
itself extensively for a potential pandemic.
Multidisciplinary guidelines had been draft-
ed to control transmission and limit adverse
outcomes for both a phase of early inciden-
tal introduction and for a phase with wide-
spread transmission. The Ministry of Health
had ensured a supply and distribution sched-
ule for antivirals and negotiated a contract
for vaccine purchases. During the pandemic,
existing surveillance was expanded, the es-
tablished infectious disease response struc-
ture was activated, and the previously pre-
pared protocols for communication, diagnos-
tics, use of antivirals, and vaccination imple-
mentation were operationalized and imple-
mented.

When the pandemic turned out to be
less severe than many had anticipated, risk
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communication and rapid modification of
guidelines and communication became a
major challenge. Antivirals and pandem-
ic vaccines were reserved for those at high
risk for severe outcomes only. Overall, the
impact of the pandemic was comparable
to the impact of an average seasonal influ-
enza epidemic, but with a shift in (severe)
outcomes from the very young and elderly
toward young adults. Established prepared
protocols enabled timely coordinated re-
sponses. In preparing for the worst, suffi-
cient attention must be given to preparing
for a mild scenario as well.

Keywords
2009 influenza pandemic - Vaccination - The
Netherlands - Preparation - Control

Zusammenfassung
Vor 2009 hatten sich die Niederlande
ausfiihrlich auf eine potenzielle Pandemie
vorbereitet. Zur Kontrolle der Ubertragung
und Begrenzung unglinstiger Verlaufe waren
sowohl flir eine Friihphase der anfanglichen
Einschleppung als auch fiir eine Phase weit-
verbreiteter Ubertragung multidisziplinare
Leitlinien erstellt worden. Das Ministerium
hatte einen Versorgungs- und Verteilungs-
plan fiir antivirale Substanzen erstellt und
liber einen Vertrag zum Kauf von Impfstoffen
verhandelt. Wahrend der Pandemie wurde
die bestehende Uberwachung ausgeweitet,
das etablierte Reaktionsverfahren fiir Infek-
tionskrankheiten aktiviert und die zuvor er-
stellten Protokolle fiir Kommunikation, Dia-
gnostik, Einsatz antiviraler Substanzen und
Impfdurchfithrung wurden ein- und umge-
setzt.

Als sich herausstellte, dass die Pandemie
nicht so schwer wie befiirchtet war, wurden
die Risikokommunikation sowie die schnelle

Die Influenza-A-(H1N1-)Pandemie 2009. Bewaltigung
und Impfstrategien in den Niederlanden

Modifizierung der Leitlinien und ihre Kom-
munikation zur wesentlichen Herausforde-
rung. Antivirale Substanzen und Pandemie-
impfstoffe waren nur flir Personen reserviert,
bei denen ein hohes Risiko fiir eine schwere
Erkrankung bestand. Insgesamt waren die
Auswirkungen der Pandemie vergleichbar
mit denen einer durchschnittlichen saisona-
len Influenzaepidemie, allerdings mit einer
Verlagerung von (schweren) Erkrankun-

gen von den ganz Jungen und Alteren zu
jungen Erwachsenen. Etablierte vorberei-
tete Protokolle ermdglichten zeitlich koor-
dinierte Reaktionen. Bei der Vorbereitung
auf das Schlimmste muss auch der Einstel-
lung auf ein weniger dramatisches Szena-
rio ausreichende Aufmerksamkeit geschenkt
werden.

Schliisselworter
Influenzapandemie 2009 - Impfung -
Niederlande - Vorbereitung - Kontrolle

able to take over the diagnostics from the
RIVM and Erasmus Medical Center.

A response team was formed at the
RIVM/CIb that met daily (later twice
weekly) to discuss the latest develop-
ments. Conclusions of the response team

Bundesgesundheitsblatt - Gesundheitsforschung - Gesundheitsschutz 12013 ‘ 69

were discussed with the ministry on a dai-
ly basis through videoconference. Sever-
al OMT meetings were convened, where
advice for the Ministry of Health was for-
mulated on appropriate control interven-
tions, such as social distancing, closing
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Fig. 1 A Weekly incidence of influenza-like illness (IL/) in 2008 and 2009. ILI incidence in GP practic-
es per 10,000 people in 2008 (light blue line) and 2009 (dark blue line). Weekly incidence of pneumonia
per 10,000 people in GP practices (gray line, 2008; black line, 2009)

borders, use of masks, use of antivirals.
Information for the public and for profes-
sionals was made available via the RIVM
website, updated on a weekly basis. The
RIVM/CIb provided information to pub-
lic health professionals directly by a bi-
directional communication tool distrib-
uted by e-mail (Inf@ct). The prepared-
ness and response unit of the RIVM/CIb
routinely has a 24/7 availability rooster to
assist public health professionals, which
proved to be very valuable during these
early days as well.

In June, the ministry decided to order
34 million doses of pandemic vaccine.

Challenges

In spite of all preparations, and the rap-
id designation of pandemic influenza as a
notifiable disease, considerable effort was
needed to have an operational case regis-
ter, combining in a systematic way all rele-
vant data for individual case management,
control, surveillance, and outbreak inves-
tigations [21]. In particular, the different
needs of those providing data inputs, and
general privacy concerns, needed to be
dealt with during a hectic period. Also,
the amount of resources needed to iden-
tify and follow up all (suspected) patients
and their contacts threatened to stretch
the capacity and support of the PHSs to
the limit. Therefore, the workload for the

public health sector in the early days of
the pandemic was very high, raising con-
cerns about the ability to maintain such
intensive efforts over a prolonged peri-
od of time, particularly because it was un-
known at that moment if the worst was
still to come.

Furthermore, the lack of a surveillance
of severe outcomes was felt as a major
weakness, and therefore over the summer,
a weekly surveillance system among pedi-
atric ICUs was set up as the most feasible
method to bridge this gap during an on-
going outbreak. Collaboration with Statis-
tics Netherlands ensured that weekly data
on all-cause mortality by age, sex, and re-
gion were sent to the RIVM/CIDb to allow
real-time monitoring of mortality trends.

Management

Early control efforts included a social dis-
tancing approach toward the first cas-
es and their contacts, as well as provid-
ing leaflets to travelers arriving by plane
from endemic areas asking them to report
fever if it developed [22]. Modeling had
shown that closure of borders was unlike-
ly to be an efficient way to delay introduc-
tion [23]. The PHSs visited each of these
cases; nasopharyngeal and throat swabs
were taken. Confirmed cases and con-
tacts were offered antivirals (oseltami-
vir) and patients were requested to stay at
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home for 10 days from the start of onset.
Detailed household studies provided im-
portant data on transmission parameters
such as Ry and generation intervals, which
were used to update existing transmission
models already developed to guide and
support control [24]. Cases and their con-
tacts were furthermore requested to par-
ticipate in the prepared influenza research
protocol. With the increase in individual
cases and with the accumulating data that
the pandemic virus generally caused mild
disease, comparable to seasonal influen-
za, support for this delay policy through
social distancing and reduction of trans-
mission declined. The epidemiology da-
ta of the early phase were published both
nationally and internationally ([25, 26],
O Fig.1).

Modifications

On 22 June, the OMT advised that there
was no longer a rationale to continue this
intensive containment approach, in view
of ongoing introductions and subsequent
transmission, the mild character of most
infections so far, the excessive burden this
was placing on the PHSs, and the limited
adherence. On 15 August 2009, the official
notification requirements were modified,
in that only hospitalizations and deaths
with laboratory-confirmed pandemic in-
fluenza needed to be notified.

The OMT had requested a group of
clinical experts to prepare guidelines on
the clinical indications for use of antivi-
rals; these guidelines in essence restrict-
ed use of antivirals to those with increased
risk for adverse outcomes once infected,
in line with the recognized risk groups for
vaccination [27]. This meant that exist-
ing guidelines had to be adapted. Final-
ly, the RIVM/CIb set up a working group
with intensive care physicians to estimate
available capacity and prepare contingen-
cy plans if needed.

Epidemic phase

By the time schools reopened after the
summer holidays in The Netherlands, be-
tween mid-August and early September,
the evidence for a modest clinical impact
was increasing. Transmission and clinical
impact remained at low levels until over
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sation of the notification, and the inabili-
ty to track the epidemic progression in the
regular GP surveillance owing to its low
intensity, the number of reported hospi-
talizations, ICU admissions, and deaths
was the most informative real-time data
source, recognizing that this created a bi-
as toward monitoring severe outcomes. To
adjust for delay in notifications, modeling
experience was used to enable nowcasting
of the epidemic [28].
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al. Although some individual schools did

close (in part or in full) when faced with

a large degree of flu absenteeism, overall
this remained a rare event.

Nevertheless, anxiety among health-
care professionals in particular remained
high. In spite of the lifting of the policy
to delay epidemic introduction, PHSs re-
mained extremely busy, and it was there-
fore decided to postpone the introduc-
tion of the annual national HPV cam-
paign for 12-year-old girls, as this would
have stretched the PHSs even further and
might also jeopardize uptake in the pan-
demic vaccination campaigns. Further-
more, pediatricians were worried of being
overwhelmed with ill babies and young

children in the hospitals. Among the gen-
W eral public, there was on the one hand a
: feeling that the threat was overestimated,
but on the other hand there was also still
fear of an unpredictable severe course, in
= particular when the death of previously
ri V m healthy children in the beginning of the
epidemic was picked up by the media and
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Fig. 2 A Final epidemic overview of notified hospitalizations due to confirmed influenza A(H1N1)

pdm in The Netherlands in time (a numbers by week) and place (b incidence by province). Epidem- communication was in general high, but
ic overview. a Number of notified influenza A(H1N1)pdm hospitalization per week: x-axis, weeks of declined during the course of the pan-
the year; y-axis, number of notified influenza A(H1N1)pdm hospitalization. b 2009 incidence of in- demic [31].

fluenza A(HIN1)pdm hospitalizations by province: ranging from 1-5/100,000 (lightest color code) to

>25/100,000 (darkest color). Light blue: laboratory confirmation missing. ©rivm The epidemic actually took off in the

first week of October (week 41), when
the ILI epidemic threshold in the senti-
nel surveillance was surpassed (>5.1 ILI

Bundesgesundheitsblatt - Gesundheitsforschung - Gesundheitsschutz 12013 ‘ 71



Leitthema

600
O Probably
[ Confirmed
400
3
o
£
=3
z
200
0
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100105110
a Age group
25
O Probably
[l Confirmed
20
» 15
[}
o
£
=3
Z 10
5_
0_
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100 105110
b Age group
10
O Probably
[ Confirmed
8
6
3
o
£
2
4
2
0
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105110
C Age group

Fig. 3 A Epidemic impact differs by age: a hospitalizations; b ICU admissions; and ¢ deaths (all by age).
Changing severity with age. a Number of notified influenza A(H1N1)pdm hospitalizations in 2009 by
age group: x-axis, age categories; y-axis, number of notified influenza A(H1N1)pdm hospitalization.

b Number of notified intensive care (IC) influenza A(H1N1)pdm admissions in 2009 by age group: x-
axis, age categories; y-axis, number of notified influenza A(H1N1)pdm IC admissions. ¢ Number of no-
tified influenza A(H1N1)pdm deaths in 2009 by age group: x-axis, age categories; y-axis, number of
notified influenza A(H1N1)pdm deaths. Light blue: laboratory confirmation missing

cases/10,000 population). Sachets with
antivirals from the national stockpile
had been sent to all pharmacies (mak-

ing use of the existing distribution net-
work), where patients with a prescrip-
tion could get oseltamivir free of charge.
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Weekly surveillance updates were provid-
ed on the RIVM website starting in June
(B Fig. 1), accompanied by weekly well-
attended press conferences beginning in
August whereby the director of the CIb
would give a brief update and answer
press questions. Specific themes were
highlighted during each week, e.g., vac-
cination, side effects, etc..

The pandemic season lasted for
10 weeks and included the autumn mid-
term school breaks: week 43 for the
northern and central part of The Neth-
erlands and week 44 for the southern
part. The epidemic peaked in week 45; in
week 1 of 2010, the last regular pandem-
ic surveillance update was published. An
overall overview based on notified pa-
tients was published in Eurosurveillance
[32]. A pre- and postpandemic popula-
tion-based serologic survey showed that
the overall attack rate was low (7.6%) in
the general population, but high (35%) in
5-19-year-olds. Hospitalization and mor-
tality rates per infection increased signifi-
cantly with age [17]. Overall mortality was
comparable to seasonal epidemics, but a
clear shift in mortality toward younger
age groups was found [33, 34]. Use of an-
tivirals among nonhospitalized patients
with an indication for use remained low
(Hooijveld et al., manuscript submitted).
Viral resistance monitoring continued,
and in spite of the detection of several re-
sistant viruses, no sustained transmission
occurred [12]. Notification of hospitalized
and deceased patients continued until af-
ter the 2010-2011 season [33].

Opverall, the high infection attack rate
in children and very low attack rate in old-
er adults, together with the low severity of
illness per infection in children but sub-
stantial severity in older adults, produced
an epidemic with a low overall impact and
a comparable burden of disease to season-
al epidemics ([35, 36, 37], @ Fig.2,3).

Vaccination

In The Netherlands, childhood vacci-
nations included in the Dutch Nation-
al Immunization Programe are delivered
by PHSs free of charge to the recipients.
Children or their parents are invited once
a vaccination is due. This results in a high
overall uptake. Seasonal influenza vacci-



Tab.1 Pandemic vaccination in The Netherlands: uptake

Estimated uptake by target group [38, 40, 41, 43]

Pandemic 1st dose (%)

Pandemic 2nd dose (%) Seasonal (%)

Age indication (=60) 77 69 762
Medical indication (<60 years) 63 54 59
HCWs 50 43 20
Children <5 years 74 62 n/a
Pregnant women 63 58 n/a

282 % for those aged 65 and above

Tab.2 Pandemic vaccination in The Netherlands: effectiveness

Estimated effectiveness of two-dose pandemic vaccination? in target groups [44, 45]

Outcome Vaccine effectiveness (95% Cl)
ILI crude 48% (—29-+79)
ILI age-adjusted 35% (—76—+76)
Hospitalization 19% (—28-+49)

Hospitalization medical indications

49% (+16—+69)

children under 5 years of age

aPandemrix® for medical risk groups, pregnant women, people aged 60 and above, Focetria® for healthy

nation for high-risk groups, including the
elderly, is delivered by GPs and by nurs-
ing homes, also free of charge for the el-
igible groups.

Prior to the pandemic, the Dutch
Health Council had discussed which
groups should be vaccinated first in case
availability of vaccines would be low-
er than needed. Priority should be giv-
en to those at highest risk for severe out-
comes, followed by healthcare workers.
When over the summer of 2009 more
and more data became available that in
general the infection did not lead to se-
vere outcome, the Health Council ad-
vised in August that for pandemic vac-
cination the same risk groups as for sea-
sonal vaccination should be targeted
(i.e., people with underlying conditions,
people 60 years of age and above, and
healthcare professionals) with the addi-
tion of pregnant women, as these were
the groups considered at highest risk of
severe adverse outcomes. Thereby, vacci-
nation was primarily intended to reduce
severe morbidity and mortality, not to in-
terrupt transmission. Although data on
the effectiveness of a single dose of vac-
cination in healthy adults became avail-
able, the Health Council advised to main-
tain a two-dose schedule, as they consid-
ered there were insufficient data available
to assess effectiveness for the risk groups
targeted in The Netherlands (not healthy
adults), and no shortage was foreseen.

Pandemic vaccination for these risk
groups was implemented by the GPs, as
this is a successful and tested strategy for
seasonal vaccination of risk groups. GPs
receive a financial compensation for each
vaccinated person, and influenza vacci-
nation is free of charge for those with a
recommendation to receive the vaccine
[as is the case for all (targeted) vaccina-
tions provided by the government]. Over-
all, seasonal influenza vaccination uptake
for medical risk groups below the age of
65 years is around 70% and for the elder-
ly over 80% [6]. Monitoring of uptake in
these groups was as always done via GP
registers. Vaccination of healthcare pro-
fessionals is organized by the health sec-
tor. Seasonal uptake in this group is hard
to assess, but in general estimated to be
around 20% for nursing home staff [38]
and over 50% for GPs [39]. Vaccination
uptake in pregnant women, a new target
group, was hardest to assess, as no rou-
tine structure was available. Therefore,
this was assessed via retrospective ques-
tionnaires among pregnant women [40].

Making use of these existing struc-
tures, pandemic vaccination was rolled
out as soon as vaccines were available.
Seasonal vaccination had gone ahead as
scheduled for healthcare staff, the elderly,
and medical risk groups in October, fol-
lowed by the start of pandemic vaccina-
tion early November with Pandemrix® for
these same groups, plus pregnant wom-
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en and for healthcare professionals, with
a second dose offered after 2 weeks.

In early November 2009, concern
about potential overburdening of the
health services by sick young children, in
particular children too young to be treat-
ed with antivirals, led to an additional rec-
ommendation to vaccinate all children be-
tween the ages of 6 months and 5 years,
as well as the caretakers of babies between
0 and 6 months. Vaccinations of children
in The Netherlands are routinely provid-
ed through the PHS. Apart from the rou-
tine infant and child vaccinations, pro-
tocols existed for mass vaccination cam-
paigns, and had been used and tested for
a meningitis B vaccination campaign in
2003 [41]. Mass vaccination of children
with Focetria® was started in late Novem-
ber, with the second dose offered 2 weeks
later in the beginning of December.

This approach meant that the imple-
mentation of a pandemic vaccination
strategy could build on established and
tested practices, including trust between
the people invited and the people inviting.
Thus, in spite of ongoing discussions in the
media regarding the need for pandemic
vaccination (“mild epidemic”), concerns
about limited data on long-term safety of
adjuvanted novel vaccines, and extensive
media attention for potential conflict of
interests between pharmacy and govern-
ment advisors, the overall uptake of pan-
demic vaccination was good, comparable
to uptake of seasonal vaccination for those
eligible ([40, 42, 43],8 Tab. 1,2). Compa-
rable to the situation with seasonal vacci-
nation, uptake among healthcare workers
was the main challenge. Employers are re-
sponsible to order and distribute the vac-
cines. For institutions with no prior ex-
perience in annual seasonal vaccination
campaigns, this was a major challenge. A
helpdesk for the ordering and logistic is-
sues was established at the RIVM, as the
RIVM was responsible for the logistics of
the vaccination distributions.

Uptake of the second dose was between
80 and 90% of the first dose in the differ-
ent target groups (B Tab. 1, 2). Overall,
an estimated one third of the population
(5 million people) was vaccinated.

In view of the use of a novel vaccine,
intensified monitoring for side effects
was conducted by the RIVM/CIb togeth-
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er with Netherlands Pharmocovigilance
Centre, but no unexpected unusual ad-
verse events were reported.

Vaccine effectiveness was estimated us-
ing the same test-negative method as used
to estimate seasonal vaccine effectiveness.
In spite of an excellent match with the cir-
culating strains, overall vaccine effective-
ness was moderate ([44, 45], @ Tab.1,2).

Evaluation and lessons learned

Extensive evaluations have been conduct-
ed by many involved parties in The Neth-
erlands, aided by a detailed chronolog-
ical overview of events [46]. The long-
term multidisciplinary preparation for a
pandemic, as well as the strong structure
established for control and communica-
tion, proved crucial for a coordinated re-
sponse. Guidelines, surveillance, mathe-
matical modeling could all build on each
other’s contributions and strengths. This
is despite the fact that a (severe) pandem-
ic caused by an avian influenza virus orig-
inating from Asia was anticipated, rather
than a (relatively mild) swine-origin virus
from Mexico.

Nevertheless, how to communicate
that preparing for the worst does not im-
ply that the worst will happen remained a
challenge. Sufficient attention in prepar-
ing for mild scenarios too might save re-
sources, facilitate risk communication,
optimize the effectiveness of control, and
increase trust in authorities.

Also, even with many guidelines in
place, a great amount of effort was re-
quired to assess the continuous flow of
more and more new data both in the sci-
entific and in the lay press about the im-
pact of the pandemic on individuals and
on the population level, and about the ef-
fectiveness of interventions. Such data had
to be evaluated for their scientific merit,
assessed against available local data as well
as their relevance to the specific Dutch sit-
uation. Estimations of impact based on
modeled assumptions had to be updated
rapidly as new data became available. On
the one hand, maximum flexibility was
needed to modify guidelines and proce-
dures where indicated [47], on the other
hand, continuity in control and commu-
nication was essential as well.

Furthermore, in spite of numerous ex-
ercises and a stand-by multisectoral da-
tabase, a significant amount of effort was
needed to collect and analyze all incom-
ing data from clinicians, laboratories, and
public health officials in a standardized
and structured way, which put stress on
(internal) communications and reduced
the potential for rapid outbreak investi-
gations [21].

Surveillance benefited from well-es-
tablished routines and longitudinal data.
Setting up SARI surveillance during the
pandemic was only feasible because of
the strong commitment of a well-identi-
fied group of pediatric ICUs; work is still
ongoing to try and make this a part of rou-
tine surveillance.

Conclusion

In a crisis such as a pandemic, good ge-
neric preparation is essential, as this en-
ables building on established practices
and trust. However, the continuous me-
dia attention and shifting public opin-
ions, along with rapidly accumulating
scientific data, necessitates maximum
flexibility so as to maintain effective and
credible management.
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Neues Computermodell
simuliert Ausbreitung
von Seuchen

Epidemien konnten sich zukiinftig leichter
einddmmen lassen. Mit Hilfe eines neuen
Computermodells kdnnten jene Personen
identifiziert werden, welche eine Infektion
am stdrksten verbreiten. Dies ist vor allem
dann wichtig, wenn Impfstoff knapp ist.
Wer eine Infektion am aktivsten tibertragt,
ist oft schwierig vorherzusagen. Eine neue
Computersimulation zeigt nun, dass nicht
immer eine starke Vernetzung entschei-
dend ist. Auch Personen, die wenig Kontak-
te haben, konnen zur Verbreitung einer In-
fektion beitragen. Das Verfahren berechnet,
wie viele Personen sich durch einen erstin-
fizierten Patienten 0 nach einer gewissen
Zeit angesteckt haben. Dabei werden Wege
Uiber bereits infizierte Personen auf3er Acht
gelassen, da diese bereits immun sind. Je
groBer die Zahl der moglichen Wege, desto
groBer ist die Wahrscheinlichkeit, dass ein
weiterer Patient X infiziert wird. Die Zeit

in der sich eine Epidemie ausbreitet ent-
spricht dabei den Personen, die zwischen
Patient 0 und Patienten x liegen. Dies wird
fiir alle Personen des Netzwerkes berech-
net und liefert so erstmals absolute Zahlen
zum Verlauf von Epidemien.

Als Modellsystem wahlten die Forscher das
virtuelle Netzwerk einer Forschergemein-
schaft. Die Daten lieferten Archive wissen-
schaftlicher Publikationen. Gemeinsame
Autorenschaft steht dabei stellvertretend
fiir direkten personlichen Kontakt. Die neue
Computersimulation ist nicht nur 2000 Mal
schneller und genauer als bisherige Meth-
oden. Sie liefert auch erstmals wichtige
Informationen (iber die Bedeutung von
Netzwerk-Strukturen, z.B. kleinere Cluster
wie Dorfer.
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