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Summary

Surveillance and Studies in a Pandemic (SSiaP) is a complex topic including, as defined here, four distinct
components:

1) early detection and investigation;

2) comprehensive early assessment;
3) monitoring; and
4) rapid investigation of the effectiveness and impact of countermeasures (including the safety of

pharmaceutical countermeasures) in achieving mitigation.

A pandemic is unlikely to emerge in Europe, and so early detection and investigation will probably take place
elsewhere, but Europe will need to undertake the other three processes. Laboratory-based (microbiological)
surveillance will be essential to all components but usually will be integrated with epidemiological and clinical
surveillance. Early assessment (component 2) is vital because of the number of important parameters of the next
pandemic that cannot be anticipated. However, early assessment does not need to be undertaken in every country.
Optimally, it will be best done by the earliest affected European countries, with support from the European Centre
of Disease Prevention and Control (ECDC) and the World Health Organization (WHO), and confined to determining
the ‘strategic parameters’. The values for these represent which is the information that will determine which public
health and clinical measures are most likely to be successful. The results from a few countries would then be
immediately conveyed to all other countries.

An estimate of the severity of the pandemic will be part of the early assessment. It will be difficult but is essential
as some national European plans envisage triggering more disruptive interventions in the event of a severe
pandemic. WHO leadership is anticipated for this assessment. However, the detail will require a European view
tied to a risk assessment because the complexity of the concept of severity makes it difficult to reduce to a single
measure. All European countries will need to perform monitoring (component 3) for the proper management of
their own healthcare systems and other services. The information that central authorities in countries might like to
have for monitoring is legion but should be limited to what is essential for decisions and key communications.
Monitoring should be tested for feasibility in influenza seasons, but also will need to consider how routine
surveillance systems will change or cease to deliver during a pandemic. International monitoring (reporting
upwards to WHO and European authorities) should be kept simple, as many countries will find it difficult to
provide routine information to international bodies as well as undertaking internal processes. Also, not every
country will be able to supply the detail that European authorities might like to have.

Investigations of the impact of public health measures (and the safety of pharmaceutical countermeasures)
(component 4) is another process that only needs to be undertaken in some countries. It is unlikely that it will
become clear whether and which public health measures have been effective during the pandemic itself.

WHO and ECDC has been working with European Member States to develop procedures and ‘mock-up protocols’
for component 2, the early assessment process, and it was planned that these will be tested for acceptability in
exercises and field tested in the 2009-2010 influenza season. The emergence of the novel influenza A(HIN1)
means that these will be tested against a real pandemic strain. Piloting of methods of estimating influenza vaccine
effectiveness (part of component 4) in Europe is underway. At the national level, it is important that authorities
plan how they will undertake components 2 to 4, including working with academic bodies and staff, and resource
them realistically in the pandemic itself.

Background

Since at least 2005, governments in industrialised countries and a number of international health bodies have
intensified planning and preparations for the next pandemic (WHO 2005, European Commission 2005, Mounier-
Jack 2006). All European countries now have pandemic plans, usually conforming to the original WHO 2005 health
sector template which has been updated with a suite of supporting documentation this year (WHOa 2009).

An important new component of suite are draft standard operating procedures for SSiaP, which WHO has been
developing through expert consultations (WHO 2009b). In turn, ECDC has been developing European thinking with
EU/EEA Member States through a series of meeting and papers going back to 2006 (ECDC 2007, Nicoll & ECDC Flu
team 2007), which have also included the important contribution of modelling (ECDC 2008). It has become
apparent that this involves not just classical surveillance but also supporting studies, hence the phrase Surveillance
and Studies in a Pandemic and the acronym SSiaP.
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Objective

The objective of this paper is to summarise current thinking on SSiaP in Europe taking a broad definition to include
early assessment, monitoring and the investigation of impact and safety of public health countermeasures
(including the use of antivirals and vaccines). Such a broad approach goes beyond what some authorities would
term surveillance. This is deliberate as often the same departments and staff are expected to perform or oversee
all three processes and it is important to identify the extent of their tasks.

Limitations

The paper does not include clinical research, for example, evaluating the impact of treatments outside their public
health role, or antivirals and human avian influenza vaccines (HAIVS) in reducing transmission (Ferguson 2006,
Jennings 2008). Neither does it include the vital work of monitoring public perceptions nor working with the media
or work after a pandemic to finally determine which of the public health measures were effective (ECDC 2007).
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Introduction

Surveillance and studies in a pandemic is a complex topic. WHO has divided it into three components: 1) early
detection and investigation, 2) early comprehensive assessment, and 3) monitoring. Laboratory-based
(microbiological) surveillance is integral to all three. ECDC has introduced a fourth component related to
investigations concerning the impact and safety of countermeasures, including pharmaceutical interventions.
These four components have distinct features and functions and while they overlap to an extent they are best
considered as separate items within a broad envelope of SSiaP (Table 1 and Figure 1).

Why pandemics represent a special challenge

Four facts about pandemics present special challenges for SSiaP. Firstly, they are stressful for everyone, including
the essential contributors to surveillance, laboratories, clinicians and the public health workforce. Hence wanting
more than usual from surveillance processes will be difficult unless it is pre-planned, well practised and resourced.
The three other relevant facts concern heterogeneity (Lipsitch 2009). No two pandemics are the same and some
of the differences, the ‘known unknowns’ (Table 2), are crucial to both their impact and what countermeasures
can best be applied to achieve mitigation. There is also the variability within each pandemic, so that severity and
impact can differ even within a country and some of the features also change over time. Finally, there is the effect
of serendipity, stochastic elements in pandemics. While it was considered most likely that the next pandemic will
emerge in the Far East, as three of the last four have done, even this is not certain and events in 2009 with a new
A(HIN1) virus have confounded this assumption (CDC 2009, Russell 2008, Smith 1995, Kilbourne 2006,Lipsitsch
2009). Where a pandemic will first appear globally and then in Europe, and so how it will then spread, is almost
unknowable. Recent detection of abrupt increase in resistance to oseltamivir among circulating seasonal A(HLN1)
influenza viruses in Europe during the Northern Hemisphere influenza season 2007—2008 is another example of
this type of uncertainty (WHO/ECDC Writing Committee 2009).
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Component 1 — Early detection and
Investigation

The objective is to detect and investigate the first emergence anywhere in the world of a novel pandemic influenza
virus. That means an influenza virus to which much of the population is non-immune to and is sufficiently adapted
to humans to infect and cause pathology and to show sustained transmission from person to person (WHO 2005a).
In WHO parlance, this is trying to detect Pandemic Phase 4 (or Phases 5 or 6, if earlier phases have been missed
or were too short to be detectable) (WHO 2009a). There are at least four rationales for early detection (Table 3).
These rationales are independent of each other, i.e. you can have one or more components without the whole
package (WHO 2009a). Even though it is unlikely that a pandemic virus will first emerge in Europe, it could
happen, and Europe would then mount rapid investigations supported by the International Health Regulations
(2005) and European Decision 2119 (1998) (WHO 2005b, European Parliament & Council 1998)*. If it was not too
late, the WHO Plan for Rapid Containment would apply in Europe (WHO 2007), of course. Events occur regularly
that might represent the start of a pandemic, so early detection and investigation is a continuous process, even if
true pandemic strains only emerge a few times each century (Kadun 2005, Kilbourne 2006).

Component 2 — Comprehensive early
assessment: the strategic parameters

The objective is to characterise the important features of the new virus, its infection and the disease it causes,
including their virological, epidemiological and clinical characteristics. The prime objective is to guide and direct
effective countermeasures. This is essentially determining the ‘known unknowns’ of the pandemic — the features
that are known to differ from one pandemic to another (Table 2) (ECDC 2007). There are many such features but
the important ones are those that lead to specific and differing public health actions according to the findings.
These are called the ‘strategic parameters’ by ECDC.

A suggested list of the parameters and their linked actions is in Table 4. Two examples demonstrate their
importance. Early laboratory surveillance is vital for isolation of the pandemic strain, which in turn leads to
identification of the virological phenotype and genotype. This will decide which antivirals are likely to be effective
(Hayden 2006, WHO/ECDC 2009) and whether to deploy any stockpiled human avian influenza vaccines (Jennings
2008). It is also crucial to starting the process of developing sensitive and specific tests and specific pandemic
vaccines (WHO 2004).

The distribution of cases and transmission across age groups will help determine where and how public health
interventions should be directed. A pandemic that especially affects school-age children like that of 1957, which
focused in those ages, might justify school closure?® as an intervention while such a measure would probably be
ineffective in a pandemic like that of 1968, which affected all age groups (Figure 1) (Cauchemez 2009). The
methodology for estimating the strategic parameters will depend heavily on the countries’ surveillance systems
and availability of developed modelling work. The parameters may be determined in a variety of ways. The
microbiological parameters will need careful and repeated sampling and laboratory investigation throughout a
pandemic, essentially continuing under difficult circumstances what usually takes place in the inter-pandemic
period, including rapid virus sharing (CDSC 2008). Most other parameters seem unlikely to be determined through
routine systems. One or two European countries have developed centralised systems for gathering data from early
cases. In Europe, the best known is the UK’s ‘First Few Hundreds’ mechanism (McMenamin 2008), but there are
also pertinent developments in Germany and the Netherlands, and perhaps in other countries. However,
determining features like relative age distribution and case fatality rate seems likely to require rapid field

It is important to note that in most European settings once a pandemic has emerged somewhere in a world, attempts to
contain it when it then appears in European countries would be doomed to failure. This is because of continuous re-seeding from
abroad. It would also be a waste of resources (Ferguson 2006) and there are significant ‘exit issues’ (how and when do you
abandon the practice). It is possible to think of exceptions to this statement (e.g. isolatable islands), but these would involve
only a small proportion of the European population.

2 This is also called ‘class dismissal’ by some authorities. It assumes the mixing of children outside of school will also be reduced.
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investigations including serology, since any system relying on central data referral from identified cases will be
vulnerable to selection bias (ECDC/WHO EURO 2008). This could be a serious defect if it led to a declaration that a
pandemic was more severe than it was in reality. Detecting changes in mortality could be useful if it is delivered in
real time, and especially if it detects differences between age groups and can operate in many countries. A pan-
European project, European Monitoring of Excess Mortality for Public Health Action (EuroMoMo), is attempting to
stimulate and coordinate the development of such national systems. However, mortality monitoring will not
necessarily be able to show at which age groups the transmission is taking place.

Severity of the pandemic

This is probably the most difficult strategic parameter to determine. Equally, it is also one of the most important,
since a number of European national plans state that they will adopt more radical and disruptive measures if a
pandemic is declared to be severe. As yet, there is no consensus on a definition of severity, but it is usually taken
to mean some combination of the effect on individuals, societies and the intensity of transmission (WHO 2009c)
(Figure 2). Severity is closely related, but subtly different, from the impact of the pandemic on society, healthcare
services and essential systems, which is also dependent on the level of preparedness. The United States
authorities adopted a five-point severity scale based on case fatality ratio (CFR)® (US HHS/CDC 2006). The scale
communicates well in that country as it is based on the well-known national scale for hurricanes. However, it
suffers from the difficulty that CFR is especially difficult to determine until late in a pandemic, or even afterwards.
The WHO 2009 plan prefers a simpler three-point scale (mild, moderate and severe), roughly corresponding to the
severity of observed pandemics — a theoretical mild pandemic, 1957 or 1968 (moderate), and 1918 (severe)
(WHO 2009a). What has yet to be determined is how to assess severity. CFR estimates are one possible
parameter but may not be available until after a severity declaration is ready. They will also require serology to
detect asymptomatic and mild infections, and, anyway, influenza can have a low CFR and still present large
numbers of cases and result in high peak absenteeism with crippling effects on services. Seasonal influenza shows
how the impact of an epidemic or pandemic can differ from intensity (new cases per unit of population). Impact
will vary from setting to setting because of differences in populations and robustness of services and the level of
preparedness in the same way that seasonal influenza can. If primary care services are unavailable, for example
during a public holiday, epidemics of influenza may test hospital services that might be coped with at other times.

An indication of the potential value of early assessment of severity in a pandemic was shown in the 2008—2009
influenza season. The early epidemics of European seasonal influenza were reported to be more severe than in the
preceding few years when they first appeared in the South and Western European countries. Based on this
observation and the fact that seasonal epidemics tend to progress from West to East or South to North in Europe,
ECDC alerted the rest of Europe of the need to prepare and finish routine immunisation (Paget 2007, ECDC 2009).
Equally, early observations voiced repeatedly by WHO that 1957 pandemic was mild compared to its 1918-1919
predecessor did much to prevent overreaction in countries yet to be affected®.

It cannot be assumed that viruses and estimates of the strategic parameters will be available from centres nearer
the starting point of a pandemic (ECDC 2008a). With 21% century travel patterns, a pandemic may spread more
rapidly than those previously. Even if such data are available there will be a need to repeat many of the
measurements within Europe, as pandemic strains evolve over time.

A feature of the early assessment process (component 2) is that all can benefit from it being undertaken wherever
the pandemic virus first takes hold in Europe. It does not need to be done in every country, even if it could be. As
a consequence, as protocols are developed, so called ‘mock-up protocols’®, they need to be ‘owned’ by all
countries and tested for seasonal influenza, so that all European countries would be willing to enact them in the
event of being affected early and share the results quickly with the rest of Europe and the world. It may be
impossible for any one country to determine all the strategic parameters, and there is an ample scope for local
developments, as well as having European protocols, as long as those local developments are shared at a
European level and beyond.

3 The proportion of all infections (symptomatic and asymptomatic) that die from the consequent illness.
* Evidence for this comes from reviewing contemporary accounts in 7he Times, London, UK.

® These are the equivalent of the mock-up protocols prepared for licensing a pandemic vaccine.
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Component 3 — Monitoring

The objective is to provide key information for communication and for decision-makers and managers to monitor
and manage essential services including the health services. This differs radically from ‘early assessment’ as it will
be needed in every European country and most localities within them (Table 1). Monitoring includes detecting
established transmission in countries demonstrating that they are ‘affected’ (in WHO parlance), for the final
triggering of national pandemic plans, a local process akin to part of the ‘early detection’ process (WHO 2009a).

Most monitoring will be internal for the benefit of individual countries’ national monitoring. Some European
countries have developed sophisticated systems for this, mostly within the health sector. Some also have pre-
existing, all-purpose emergency proforma for monitoring performance across multiple sectors, for use in all crises.
Closely allied to monitoring is communicating the results — upwards briefings. The list of what can be monitored
or used for briefings is legion and there are often initially excessive central expectations of what can and should be
delivered from local staff. A useful principle is that the data needed and demanded nationally and internationally
should not exceed the information needed for management decisions.

It is important that monitoring systems be tested in seasonal epidemics and through exercises. What is difficult to
anticipate in these is the impact of the pandemic (e.g. absenteeism) and the countermeasures (e.g. school
closures), both of which will need to be monitored.

At least one European country (the UK) has developed a sophisticated modelling and surveillance method now-
casting and forecasting for determining how the pandemic is progressing and is likely to develop, partially for
managing its strategic stocks of antivirals (ECDC 2008).

For monitoring systems, such as combined clinical and microbiology monitoring in primary care, consideration
needs to be given to how the extra stresses in a pandemic will affect them and how healthcare systems may
undergo planned reconfiguration. These systems may need to be made as resilient as possible. Some systems will
undergo planned reconfiguration, for example, some countries report that they are planning to divert people with
suspected uncomplicated influenza away from primary care doctors, which will distort monitoring through primary
care.

In addition there will be international monitoring and communication. For Europe there are both the International
Health Regulations and the pre-existing Early Warning and Response System (EWRS) mechanism under European
Union Decision 2119 (WHO 2005b, European Parliament & Council 1998). However, neither are intended for use
once Europe is within a health crisis, when such formal systems rapidly overload. WHO has suggested some
formal weekly data returns and suggested a draft list (Table 4). The number of items are considerable and they
are not necessarily compatible with the internal monitoring that countries are already planning. Numeric
comparisons (numbers of cases, deaths) are likely to be difficult or misleading as they will probably reflect
differences in surveillance systems. When analysed by a working group of ECDC'’s Advisory Forum in early 2009,
Table 4 was considered too complex by a number of European countries who could not collect such data routinely.
Simplicity will be key, and perhaps the most important international monitoring is showing where community
transmission has started by country and, if available, by region in the country, whether transmission is rising,
unchanging or falling, and if possible also what is the impact on the health services and other essential services.
Within Europe, countries will especially want to know what their neighbouring countries are doing or planning to
do in terms of measures and to communicate their own intentions to ensure interoperability. Some countries have
communicated these ahead of time, what one country calls its ‘Planning Presumptions’ (Department of Health and
Cabinet Office UK, 2009.
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Component 4 — Investigations of the impact
of countermeasures

The objective is to determine the impact of the various proposed countermeasures and treatments intended to
mitigate the pandemic (Ferguson 2006, Germann 2006). For the pharmaceutical measures (those involving
antimicrobials and vaccines), it is also to measure effectiveness and to detect and assess any adverse effects as
rapidly as possible. There are similarities with the process of early assessment in that systems need to be pre-
planned. Some of the same assessment field studies may be extended to then determine the impact or
effectiveness of early public health interventions such as school closures/class dismissals, antivirals and human
avian influenza vaccines if the latter are used (Cauchemez 2009, Hayden 2006, Jennings 2008). Effectiveness of
public health measures are especially difficult to determine even outside of a pandemic. They are unlikely to be
determined until after the pandemic first wave, at least.

Detecting and evaluating potential adverse effects of the pharmaceuticals are important for maintaining safety, as
well as sustaining professional and public confidence. Antivirals are little used in Europe and their mass
deployment in a pandemic will probably generate reports of adverse events by the chance coincidence of their use
with severe illness (Kramarz 2008, US FDA 2006). Similarly, the rapid deployment of stockpiled human avian
influenza vaccines and later specific pandemic vaccines will also make for likely coincidental occurrences inevitable
(Jennings 2008, WHO 2004). Because of its previous reported association with one now historic vaccine (the 1976
‘Swine Flu incident’ in the USA) particular attention will undoubtedly be paid to looking for Guillain-Barré Syndrome,
which is anyway likely to occur more in a pandemic through its association with influenza infection (Sencer 2006,
Stowe 2009).

Producers of vaccines and medicines bear a legal responsibility for monitoring and evaluating safety, but leaving
this to the companies alone will lack credibility, especially in a crisis. Also, rapid evaluation of uncommon but
plausible side effects in the post-marketing phase requires special studies conducted by public authorities, such as
through linking of large databases or population-based studies (Verstraeten 2003, Taylor 2002, Stowe 2009). This
is not readily done in all Member States but European added value will come from plausible side effects being
detected in one Member State and the hypothesised relationship being tested in others.

Laboratory-based studies

All studies need to be grounded in reliable laboratory studies. As numbers build up, laboratory testing will decline,
but it is important that a sample of currently transmitting viruses are examined in detail so as to detect expected
virological change in the characteristics of the epidemic strain, such as the emergence of transmitting resistant
viruses and pathogenicity markers. Laboratory testing needs to be protected and managed.

A particular role will be played by serology, for example, in the field studies, and it will be essential to develop
simple and efficient methods for detecting evidence of infection whilst at the same time avoiding cross-reactions.
In addition, there will be more laboratory grounded work, such as looking for evidence of prior immunity and
monitoring for the emergence of antiviral resistance, pathogenicity markers and other evidence of change in the
virus (such as may occur when it meets other influenza viruses, both seasonal influenzas and the avian influenzas).

Surveillance for seasonal influenza

It is more than likely that there will be co-circulating seasonal strains of influenza. These will need to be carefully
monitored to ensure that they are not changing with or because of the new influenza.

Operational consequences and planning

Performing comprehensive early assessment, monitoring and investigations of the effectiveness and safety of
countermeasures in Europe is a major task. At the national level, the difficulty is that often the same central staff
may be expected to perform or at least coordinate all three, which is hard in normal times and probably impossible
in a pandemic without pre-planning and reinforcement. The experience of SARS in 2003 is informative. In Toronto
and Hong Kong, so much time was spent by the authorities on monitoring, communication, and patient care that
there was no time for public health staff to undertake early assessment or investigating the effect of
countermeasures (Health Canada 2003, Hong Kong SARS Expert Committee 2003). Some strategic parameters
were determined, but after the event, with academic staff playing a vital, if unplanned, role (Riley 2003).
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Next steps

For ECDC and WHO Regional Office for Europe the first main focus of the work in Europe in 2008/9 has been on
component 2, the early assessment process, as that needs tackling at the European level. This is being undertaken
with WHO Headquarters, who are taking global leadership (WHO 2009b), and experience from North America is
being drawn upon by exchange of ECDC and United States CDC staff. This process started in 2007 by placement
of CDC staff in ECDC and has been accelerated since the start of the pandemic by short-term placements in CDC.
Working with EU Member States/EEA countries, especially those that were involved in analysing the features of
cases of oseltamivir resistant A(H1N1-H247Y) during the 2007/2008 Northern Hemisphere influenza season in
Europe (Meijer 2009). Lessons learnt from this experience have been incorporated into the plans on
comprehensive early assessment.

Some of the countries involved in oseltamivir resistance investigations already possess template protocols and
plans for studies to be performed early in the pandemic, which provide information on key parameters. Country
protocols differ, and ECDC and WHO are collecting those existing country protocols and data forms on early
assessment. Following a wider consultation ‘mock-up protocols’ will be developed with interested Member States
to determine a number of the epidemiological strategic parameters, considering both the centralised and field
investigation approaches. Minimum core common parameters from existing protocols and data collection forms will
be extracted and included in mock-up protocols. The primary goals would be to estimate the strategic parameters
(Table 4), especially:

infection incidence rates by age group;

disease risk status by age and risk group, i.e. which chronic comorbid conditions, pregnancy status, etc;
severity of disease (severity of symptoms, complication rates, etc);

case fatality ratios; and

key data which would be used for modelling (Fraser 2009, Lipsitch 2009).

Those field studies may be designed as field outbreak investigations alone or analysis of cases identified through
surveillance system coupled with outbreak investigations. Epidemiologic analysis of cases identified via routine
surveillance posed serious problems in oseltamivir resistance investigation and also routine surveillance systems
may not work during pandemic. Optimally, web-based data collection platforms would be planned to speed up and
facilitate work. If follow-up is needed, it should be done via telephone contacts. In addition to study design issues,
there is a need to proactively address data sharing, confidentiality and informed consent issues (ECDC/WHO 2008).

An issue of central regional data analysis versus local country data analysis with aggregation of results is
important. While some information on strategic parameters may and should be collected and analysed in individual
country investigations, the added value of regional, standardised data collection lies in analysing parameters
where pooling data would be useful due to, for example, rare occurrence of events like incidence and especially
mortality rates among some risk groups (such as pregnant women and those with underlying conditions). It is
known from the oseltamivir resistance investigation that, without proactive preparation of common protocols, data
collection forms and procedures for data sharing and analysis, country analyses tend to be performed in a
divergent way, making date pooling at the European and global levels challenging (ECDC/WHO 2008).

Coordinated analysis of data across countries will nevertheless pose problems due to individual differences
between the countries, e.g. the data being collected differently depending on the country’s healthcare system. The
proposed solution is to draw on the work done already by countries and design template ‘mock-up protocols’ that
all countries with similar systems will work with.

Preliminary work on methods for component 4, investigating the effectiveness and safety of countermeasures, is
underway with the main developments concerning the effectiveness and safety of vaccines (Table 5). A
mechanism for estimating vaccine effectiveness has been being piloted in the 2008-2009 influenza season by
Member States, coordinated by Epiconcept and ECDC. Following a successful ECDC call for tender, a contract has
been awarded and discussions have also begun with the European Medicines Agency (EMEA) under a concerted
approach on pandemic vaccine roll-out (European Commission 2009).


http://www.epiconcept.fr/rss.xml

Surveillance and studies in a pandemic in Europe

References

CDC 2009. Update: Novel Influenza A(HIN1) Virus Infections — Worldwide, May 6, 2009. MMWR May 8 2009;58(17):453—
458. Available from: http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5817al.htm

CDC (2009b). Serum Cross-Reactive Antibody Response to a Novel Influenza A (HIN1) Virus After Vaccination with Seasonal
Influenza Vaccine. MMWR May 22 2009; 58(19):521-524. Available from:
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5819al.htm

ECDC (2006). Pandemics of the 20th Century. Available from:
http://ecdc.europa.eu/en/Health_Topics/Pandemic_Influenza/stats.aspx

ECDC (2007). Working Group Influenza Surveillance in a Pandemic, August 2007. Available from:
http://ecdc.europa.eu/en/Health_topics/Pandemic_Influenza/pdf/070801_Influenza_surveillance.pdf

ECDC (2008a). Interim Scientific and Public Health Briefing: Updated December 2008. Sharing influenza virus samples &
Influenza vaccine benefit sharing. Available from:
http://ecdc.europa.eu/en/files/pdf/Health_topics/ECDC_EU_Briefing_Influenza_Virus_Sharing_200812_Final_Dec_4th_lo
ng.pdf

ECDC (2008b). Now casting and short-term forecasting during influenza pandemics — Report of focused developmental ECDC
workshop Stockholm, 29-30 November 2007. Available from: http://www.ecdc.europa.eu/pdf/080409 meeting_pan.pdf

ECDC with WHO Regional Office for Europe (2008). Working Paper: Lessons Learnt from the Oseltamivir Resistant Influenza
Viruses Experience 2008 (unpublished).

ECDC (2009). ECDC concludes that vaccination of risk groups and healthcare workers should be further strengthened as
seasonal influenza spreads across Europe (press release). Available from:
http://ecdc.europa.eu/en/News_Media/Press_Releases/090108_pr_2.aspx

European Commission (2005). Communication from the Commission to the Council, the European Parliament, the European
Economic and Social Committee and the Committee of the Regions on pandemic influenza preparedness and response
planning in the European Community. Available from: http://eur-
lex.europa.eu/LexUriServ/site/en/com/2005/com2005_0607en01.pdf

European Commission (2009) Ad hoc Task Force on Vaccine Strategy and Vaccine Development

European Parliament and Council (1998). Decision No 2119/98/EC of the European Parliament and of the Council of 24
September 1998 setting up a network for the epidemiological surveillance and control of communicable diseases in the
Community. OJ L 268, 3.10.1998, p. 1-7.

Ferguson NM (2006), Cummings DAT, Fraser C, Cajka JC, Cooley PC, Burke DS. Strategies for mitigating an influenza
pandemic. Nature 2006;442(7101):448-452.

Fraser (2009) C, Donnelly CA, Cauchemez S et al. Pandemic potential of a strain of influenza A(HLN1): early findings.
Science Express May 11 2009. doi: 10.1126/science.1176062.

Germann TC (2006), Kadau K, Longini IM, Macken CA. Mitigation strategies for pandemic influenza in the United States.
PNAS 2006;103:5935-40. Available from: www.pnas.org/cgi/doi/10.1073/pnas.0601266103

Hayden FG (2006). Antiviral resistance in influenza viruses. Implications for management and pandemic response. NEJM
2006;354:785-8. Available from: http://content.nejm.org/cgi/reprint/354/8/785.pdf

Health Canada (2003). Learning from SARS. Renewal of public health in Canada. A report of the National Advisory
Committee on SARS and Public Health, October 2003. Available from: http://www.hc-sc.gc.ca/english/pdf/sars/sars-e.pdf.

Hong Kong SARS Expert Committee (2003). Report: From Experience to Action. Government of Hong Kong, September 2003.
Available from: http://www.sars-expertcom.gov.hk/english/reports/reports/reports_fullrpt.html

Jennings L (2008), Monto AS, Chan PK, Szucs TD, Nicholson KG. Stockpiling prepandemic influenza vaccines: a new
cornerstone of pandemic preparedness plans. Lancet Infect Dis. 2008 Oct;8(10):650-8.

Kandun IN (2005), Wibisono H, Sedyaningsih ER et al. Three Indonesian Clusters of H5N1 Virus Infection in 2005. NEJM
355:2186-2194. Available from: http://content.nejm.org/cgi/reprint/355/21/2186.pdf

Kilbourne ED (2006). Influenza pandemics of the 20th century. Emerg Infect Dis. 2006 Jan. Available from
http://www.cdc.gov/ncidod/EID/vol12n001/05-1254.htm

Kramarz P (2009), Monnet D, Nicoll A, Yilmaz C, Ciancio B. Use of oseltamivir in 12 European countries between 2002 and
2007 — lack of association with the appearance of oseltamivir-resistant influenza A(H1N1) viruses. Euro Surveill. 2009
Feb 5;14(5). pii: 19112. Available from: http://www.eurosurveillance.org/ViewArticle.aspx?Articleld=19112

Lipsitch M (2009), Riley S, Cauchemez S, Ghani AC, Ferguson NM. Managing and Reducing Uncertainty in an Emerging
Influenza Pandemic. NEJM 2009. Available from: http://content.nejm.org/cgi/reprint/NEJMp0904380.pdf

McMenamin J (2008), Phin N, Smyth B, Couzens Z, Nguyen-Van-Tam JS. Minimum dataset for confirmed human cases of
influenza H5N1 (letter). Lancet 2008; 2008 Dec 13;372(9655):2022.

Meijer A, Lackenby A, Hungnes O, Lina B, Van der Werf S, Schweiger B et al. Oseltamivir-Resistant Influenza Virus A(H1IN1),
Europe, 2007-08 Season. Emerg Infec Dis. Available from: http://www.cdc.gov/eid/content/15/4/pdfs/08-1280.pdf



http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5817a1.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5819a1.htm
http://ecdc.europa.eu/en/Health_Topics/Pandemic_Influenza/stats.aspx
http://ecdc.europa.eu/en/Health_topics/Pandemic_Influenza/pdf/070801_Influenza_surveillance.pdf
http://ecdc.europa.eu/en/files/pdf/Health_topics/ECDC_EU_Briefing_Influenza_Virus_Sharing_200812_Final_Dec_4th_long.pdf
http://ecdc.europa.eu/en/files/pdf/Health_topics/ECDC_EU_Briefing_Influenza_Virus_Sharing_200812_Final_Dec_4th_long.pdf
http://www.ecdc.europa.eu/pdf/080409_meeting_pan.pdf
http://ecdc.europa.eu/en/News_Media/Press_Releases/090108_pr_2.aspx
http://www.pnas.org/cgi/doi/10.1073/pnas.0601266103
http://content.nejm.org/cgi/reprint/354/8/785.pdf
http://www.hc-sc.gc.ca/english/pdf/sars/sars-e.pdf
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Monto%20AS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Szucs%20TD%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://content.nejm.org/cgi/reprint/355/21/2186.pdf
http://www.cdc.gov/ncidod/EID/vol12no01/05-1254.htm
http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19112
http://content.nejm.org/cgi/reprint/NEJMp0904380.pdf
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22McMenamin%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Phin%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Couzens%20Z%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.cdc.gov/eid/content/15/4/pdfs/08-1280.pdf

Surveillance and studies in a pandemic in Europe

10

Mounier-Jack S, Coker RJ. How prepared is Europe for pandemic influenza? Analysis of national plans. Lancet 2006 Apr
29;367(9520):1405-11.

Nicoll A & ECDC Influenza Project team (2007). Public Health Measures in an Influenza Pandemic — the importance of
surveillance. Eurosurveillance 2007. Available from: http://www.eurosurveillance.org/ew/2007/071101.asp#4

Paget J, Marquet R, Meijer A, van d V. Influenza activity in Europe during eight seasons (1999-2007): an evaluation of the
indicators used to measure activity and an assessment of the timing, length and course of peak activity (aspreada)
across Europe. BMC Infect Dis. 2007;7(1):141. Available from: http://www.biomedcentral.com/1471-2334/7/141

Riley S (2003), Fraser C, Donnelly CA, Ghani AC, Abu-Radda LJ, Hedley AJ et al. Transmission dynamics of the etiological
agent of SARS in Hong Kong: Impact of public health interventions. Science 2003;300:1961-1966.

Russell C (2008), Jones T, Barr | et al The global circulation of seasonal influenza A (H3N2) viruses. Science 2008; 320:340—
6. Available from: http://www.sciencemag.org/cgi/content/abstract/sci;320/5874/340

Sencer DJ (2006), Miller JD. Reflections on the 1976 Swine Flu Vaccination Programme. EID 2006;12:29-33.

Smith FB (1995). The Russian Influenza in the United Kingdom 1889-1894 Social History of Medicine, 1995;8:44-73.

Stowe J (2009), Andrews N, Wise L, Miller E. Investigation of the Temporal Association of Guillain-Barré Syndrome With
Influenza Vaccine and Influenza like lliness Using the United Kingdom General Practice Research Database. doi:
10.1093/aje/kwn310. Am J Epidemiol 169:382—-388. Available from: http://aje.oxfordjournals.org/cgi/reprint/169/3/382

Taylor B, Lingam R, Simmons A, Stowe J, Miller E, Andrews N. Autism and MMR vaccination in North London; no causal
relationship Mol Psychiatry. 2002;7 Suppl 2:57-8.

UK Department of Health (2008). Scientific Pandemic Influenza Advisory Committee (SPI): Subgroup on Modelling. Modelling
summary, September 2008. Available from: http://www.advisorybodies.doh.gov.uk/spi/minutes/spi-m-
modellingsummary.pdf

United States (2006). Department of Health and Human Services and Centers for Disease Prevention and Control. Interim
pre-pandemic planning guidance: Community strategy for pandemic influenza Mitigation in the United States. Dec 2006
http://www.pandemicflu.gov/plan/community/community_mitigation.pdf

US Food and Drug Administration (2006). HHS Public Health Service FDA Centre for Drug Evaluation and Research — Post-
Marketing Adverse Events Reports. Review of central nervous system/psychiatric disorders associated with the use of
Tamiflu. September 2006. Available from: http://www.fda.gov/ohrms/dockets/ac/06/briefing/2006-
4254b_09_01_Tamiflu%20AE%20Review%202006%20Redacted _D060309_092.pdf

Verstraeten T (2003), DeStefano F, Chen RT, Miller E. Vaccine safety surveillance using large linked databases: opportunities,
hazards and proposed guidelines. Expert Rev Vaccines. 2003 Feb;2(1):21-9.

WHO (2004). WHO Guidelines on the use of vaccines and antivirals during influenza pandemics. Geneva: World Health
Organization, 2004 (WHO/CDS/CSR/RMD/2004.8). Available from:
http://www.who.int/csr/resources/publications/influenza/WHO_CDS_CSR_RMD_2004_8/en/

WHO (2005a). World Health Organization Global Influenza Preparedness Plan. Geneva: World Health Organization, 2005.
Available from: http://www.who.int/csr/resources/publications/influenza/WHO_CDS_CSR_GIP_2005_5.pdf

WHO (2005b). International Health Regulations (2005). Source page: http://www.who.int/csr/ihr/en/. Full text (English):
http://www.who.int/gb/ebwha/pdf_files/WHA58/WHAS58_3-en.pdf

WHO (2007) WHO Interim Protocol: Rapid operations to contain the initial emergence of pandemic influenza October 2007
http://www.who.int/csr/disease/avian_influenza/quidelines/draftprotocol/en/

WHO/ECDC Writing committee (2009). Paper from the global consensus meeting, Vilamoura 2009 (N Shindo in press)

WHO (2009a). Pandemic influenza preparedness and response — WHO guidance document. April 2009. Available from:
http://www.who.int/csr/disease/influenza/pipguidance2009/en/index.html

WHO (2009b). Global surveillance during an influenza pandemic. April 2009. Available from:
http://www.who.int/csr/resources/publications/swineflu/surveillance/en/index.html

WHO (2009c). Considerations for assessing the severity of an influenza pandemic. WER 29 May 2009; 84(22):197-202.
Available from: http://www.who.int/wer/2009/wer8422.pdf



http://www.eurosurveillance.org/ew/2007/071101.asp#4
http://www.biomedcentral.com/1471-2334/7/141
http://www.sciencemag.org/cgi/content/abstract/sci;320/5874/340
http://aje.oxfordjournals.org/cgi/reprint/169/3/382
http://www.advisorybodies.doh.gov.uk/spi/minutes/spi-m-modellingsummary.pdf
http://www.advisorybodies.doh.gov.uk/spi/minutes/spi-m-modellingsummary.pdf
http://www.pandemicflu.gov/plan/community/community_mitigation.pdf
http://www.fda.gov/ohrms/dockets/ac/06/briefing/2006-4254b_09_01_Tamiflu%20AE%20Review%202006%20Redacted_D060309_092.pdf
http://www.fda.gov/ohrms/dockets/ac/06/briefing/2006-4254b_09_01_Tamiflu%20AE%20Review%202006%20Redacted_D060309_092.pdf
http://www.who.int/csr/resources/publications/influenza/WHO_CDS_CSR_RMD_2004_8/en/
http://www.who.int/csr/resources/publications/influenza/WHO_CDS_CSR_GIP_2005_5.pdf
http://www.who.int/csr/ihr/en/
http://www.who.int/gb/ebwha/pdf_files/WHA58/WHA58_3-en.pdf
http://www.who.int/csr/disease/avian_influenza/guidelines/draftprotocol/en/
http://www.who.int/csr/disease/influenza/pipguidance2009/en/index.html
http://www.who.int/csr/resources/publications/swineflu/surveillance/en/index.html
http://www.who.int/wer/2009/wer8422.pdf

Surveillance and studies in a pandemic in Europe

Tables and figures

Table 1. Characteristics of the four components for Europe

Component

1. Early detection and
investigation

2. Early assessment

3. Monitoring

Function Where

Confirmation that a pandemic strain has
emerged an attempting

Europe

Determining the strategic parameters Whichever countries
(Table 4)
in Europe

Providing information for communication

Wherever the first virus
appears in the world and
only there. Probably outside

transmission first takes hold

All European countries

Details

Routine outbreak detection,
then special response

Special systems of field
investigations and central
referral

Routine, but some will

and managing countries’ essential
systems

reconfigure in a pandemic and
others are likely to

4. Assessing interventions

Determining the effectiveness of
pharmaceutical countermeasures and
the impact of public health measures.
Detecting and evaluating impact and
adverse effects, especially reactions to
drugs and vaccines

Some countries — early
effectiveness studies may be based on systems developed for
based on the same localities
as studies for early
assessment

Specialist studies preferably

seasonal influenza.
Adverse event detecting and
evaluation

Table 2. What can and cannot be assumed for future pandemics

What probably can be assumed: The Known Knowns

Modes of transmission (droplet, direct and indirect contact)
Broad incubation period and serial interval

At what stage a person is infectious

Broad clinical presentation and case definition (what
influenza looks like)

The general effectiveness of hygienic measures

That in temperate zones transmission will decline in the
spring and summer

What cannot be assumed: The Known Unknowns

Antigenic type and phenotype

Susceptibility/resistance to antivirals

Age groups most affected

Clinical attack rates

Pathogenicity (case fatality rates)

Severity of the pandemic

Precise parameters needed for modelling and forecasting
(serial interval, Ro)

Precise clinical case definition

The duration, shape and tempo of the waves of infection

Complicating conditions (super-infections)

The effectiveness of interventions and countermeasures

Table 3. Early detection and investigation — the rationale

Attempting the WHO early containment strategy, if it is not too late.
WHO Director-General declaring that a pandemic has started — this will trigger multiple international and

national actions.

Early characterisation of the strain and passing isolates to start development of specific vaccines.
Vaccine manufacturers switching from production of seasonal to pandemic vaccine.
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WHO component 2 suggested ‘strategic parameters’ and
rationale

Table 4. Early comprehensive assessment

Strategic parameter

Rationale for determining — the actions that follow

1. Identify and monitor changing e Provide timely and representative virological input data
phenotypic/genotypic characteristics of the to WHO
pandemic strain in Europe, including antiviral o Develop specific pandemic vaccines
resistance and pathogenicity markers e Deployment of human avian influenza vaccine (if A/H5
type)
e Determine if any current vaccines would be useful
e Determine antiviral resistance pattern to direct initial
recommendations on use of antivirals
o Determine if likely to be higher level virulence to
prepare clinicians and consider more disruptive
countermeasures
2. Broad estimate of severity of the pandemic e Determine the limits of public health actions that are
including age-related mortality justified and preventing excessive actions and
reactions

3. Confirm/determine case definition and its e Confirm or refine default case definition for offering

predictive value testing/treatment (antivirals)
e Determine when laboratories can reduce the amount of
confirmatory testing of cases

4.  Give estimates of incidence by age group or other | e Target interventions and refine countermeasures, e.g.

risk parameters towards children

5. Give estimates of disease, and especially severe e Target interventions and refine countermeasures, e.g.

disease, by age group or other risk parameters who to give antivirals and human avian influenza and
(e.g. those with chronic conditions, pregnant specific pandemic vaccines
women)

6. Define pattern of disease for the pandemic strain e Allow clinicians to confirm or refine their clinical
diagnostic approach and determine any unusual
presentations for case finding and improved patient
management

7. Determine if the modes of transmission conform e Confirm or refine default control measures

to usual

8.  Determine key parameters for modelling — e Modelling of current and near future case numbers for

reproductive number, serial interval, etc resource management (now-casting and forecasting)

9.  Monitoring of bacterial superinfection — bacterial | e Refine antibiotic recommendations

12
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Maybe limit the emergence of antimicrobial resistance
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Table 5. Component 4 — Later studies and surveillance

Strategic parameter

10.

Serological determination of who was infected in
the first wave

Rationale for determining — the actions that follow

Inform preparedness for second and subsequent was
and targeting vaccines

11.

12.

13.

14.

15.

Determining the impact of non-pharmaceutical
countermeasures

Estimate antiviral effectiveness

Estimate vaccine effectiveness

Monitor/study antiviral safety investigate and
evaluate initial concerns

Monitor/study vaccine safety and investigate and
evaluate initial concerns

Amending and adjusting interventions

Decide on or refine recommended use of antivirals for
treatment

Estimate the impact at population level (effect on
transmissibility) and refine use for prophylaxis and
early treatment

Decide on or refine recommendations for use of vaccine
To trigger further investigations on pandemic vaccine
(improve composition, adjuvants, boosters)

Proper investigation of credible adverse effects
Decide on recommendations for antivirals

To respond to possible safety concerns and minimise
their impact their impact on treatment programmes

Deal properly with possible safety concerns and avoid
these adversely affecting immunisation campaigns
Proper investigation of credible adverse effects

Decide on or refine recommendations for use of vaccine
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Table 6. Suggested data requirements for international monitoring (WHO 2009b)

Data to be reported |Activity: can be indicated by any of the following: laboratory-confirmed case(s) of influenza, or evidence® of
by all countries on a |increased or unusual respiratory disease activity.

weekly basis

e Yes
e No
¢ No information available for this week

Geographic spread: indicates how the activity is spread on the territory covered by the reporting site. For large
countries there could be a number of reporting sites. Geographic spread as categorized below:

Localised: limited to one area of the country only

Regional: appearing in multiple areas representing less than half of the area of the country

Widespread: appearing in multiple areas representing more than half of the area of the country

No information available: no information available for the previous one week period

Trend: changes in the level of respiratory disease activity compared to the previous week.

e Increasing: evidence that the level of respiratory disease activity in the country is increasing compared to the
previous week

e Unchanged: evidence that the level of respiratory disease activity in the country is unchanged compared to
the previous week

o Decreasing: evidence that the level of respiratory disease activity in the country is decreasing compared to the
previous week

e No information available

Intensity: an estimate of the overall level of respiratory disease activity in the population.
e Low or moderate: normal or slightly increased observation of population affected by respiratory illness
* High: a large proportion of the population is currently affected by respiratory iliness
¢ No information available

Impact: the degree of disruption of the healthcare infrastructure in the reporting unit due to influenza.
e Low: demands on healthcare infrastructure are not above usual levels
e Moderate: demands on healthcare infrastructure are causing some stress to system above; usual levels but
still below maximum capacity
e Severe: demands on healthcare infrastructure exceeding capacity to provide care
e No information available

Data to be reported
by countries with
formal surveillance
systems

Data from National
Influenza Centres
(NICs) or reporting
laboratories

Data from Influenza Like lliness (ILI) sentinel sites or outpatients visits:
o Number of ILI cases reported in the last one week period by age group
o Number of total outpatient visits for all causes
o Number of reporting sites

Data on mortality:
* Number of deaths related to acute respiratory disease by age group
e Population covered

Data from Severe Acute Respiratory lliness (SARI) sentinel surveillance sites or inpatient facilities:
o Number of new SARI cases admitted in the last one week period by age group
e Number of total admissions (from same facilities as number of SARI cases reported)
o Number of SARI-related deaths by age
e Number of SARI sentinel sites reporting

© Evidence can be based on any or all of the following: data from sentinel sites, data on school or work absenteeism related to
respiratory disease, data regarding use of pharmaceuticals for symptomatic relief of respiratory disease, data from out patient
department or emergency room visits for respiratory complaints, data from registrations on death due to respiratory disease,
informal reports from district health authorities or healthcare providers, or other similar information sources (WHO 2009b).
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Figure 1. Age-specific clinical attack rate in previous pandemics
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Figure 2. Severity of pandemics

There is an expectation that pandemics
should be graded by severity

But there are difficulties:

= Severity varies from country to country

= |t can change over time

= Some relevant information is not available initially

= Key health information includes medical and scientific
information:

— epidemiological, clinical and virological characteristics
= There are also social and societal aspects:

— vulnerability of populations;

— capacity for response;

— available health care;

— communication; and

— the level of advance planning

80

What is meant by 'mild’ and 'severe'?
Not a simple scale

Death ratio. Expectation of an infected person dying (the
Case Fatality Ratio).

Number of people falling ill with respiratory
illnesses at one time — ‘winter pressures'. Pressure
on the health services' abilittjy to deal with these — very
related to preparedness and robustness.

Critical service functioning. Peak prevalence of people
off ill or caring for others.

Certain groups dying unexpectedly, e.g. children,
pregnant women, young healthy adults.

Public and media perception
Conclusions. Not easy to come up with a single measure.

May be better to state what o
interventions/countermeasures are useful and justifiable
(and what are not).
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