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WHO consultation on priority public health interventions
before and during an influenza pandemic

Executive summary

Background

In January 2004, health authoritiesin Viet Nam and Thailand reported their first human
cases of infection with avian influenza, caused by an H5N1 strain. The casesin humans
are directly linked to outbreaks of highly pathogenic H5N1 avian influenzain poultry
initially reported in the Republic of Korea in mid-December 2003 and subsequently
confirmed in an additiona seven Asian countries (Viet Nam, Japan, Thailand,
Cambodia, China, Laos, and Indonesia). Asat end-March 2004, no countries other than
Viet Nam and Thailand had reported human cases. The number of human cases has
remained small to date, but treatment hasbeen largely ineffective and casefatality rates
have been high. Moreover, the situation has several disturbing features, including the
historically unprecedented scale of the outbreak in poultry.

Of foremost concern istherisk that conditions present in parts of Asiacould giveriseto
an influenza pandemic. Pandemics, which recur at unpredictable intervals, invariably
cause high morbidity and mortality and great social disruption and economic losses.
Conservative estimates based on mathematica modelling suggest that the next
pandemic could cause from 2 million to 7.4 million deaths.

Conditionsfavourableto the start of apandemic are now much better understood thanin
the previous century, which witnessed three pandemics. Influenzaresearch was greatly
stimulated in 1997, when the world' s first known cases of human infection with the
H5N1 strain of avian influenza virus were documented in Hong Kong Special
Administrative Region of China. Investigations launched by that outbreak, including
studies in molecular biology and epidemiology, helped elucidate the mechanisms by
which pandemic viruses could emerge and further clarified the conditions that favour
such an event. These studies also demonstrated, for the first time, that the HS5N1 strain
can infect humans directly without prior adaptation in a mammalian host. On that
occasion, the culling within three days of Hong Kong' s poultry popul ation, estimated at
1.5 million birds, isthought to have possibly averted a pandemic.

Some experts believe that thisimproved understanding, when combined with efficient
surveillance and immediate and aggressive action, might make it possible to detect
eventswith pandemic potential and delay — or even prevent —their escalation and global
spread. Research hasidentified three essential prerequisitesfor the start of apandemic.
First, anove influenza subtype must be transmitted to humans. Second, the new virus
must be able to replicate in humans and cause disease. Third, the new virus must be
efficiently transmitted from one human to another; efficient human-to-human
transmission isexpressed as sustained chains of transmission causing community-wide
outbreaks. Since 1997, the first two prerequisites have been met on four occasions:
Hong Kong in 1997 (H5N1), Hong Kong in 2003 (H5N1), the Netherlands in 2003
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(H7N7), and Viet Nam and Thailand in 2004 (H5N1). Of these outbreaks, those caused
by H5N1 are of particular concern because of their association with severeillnessand a
high case fatality. Of even greater concern is the uniqueness of the present HSN1
situationin Asia. Never before has an avian influenzaviruswith adocumented ability to
infect humans caused such widespread outbreaks in birds in so many countries. This
unprecedented situation has significantly increased the risk for the emergence of an
influenza pandemic.

A pandemic virus capable of efficient human-to-human transmission could ariseviatwo
mechanisms: virus reassortment (the swapping of genetic material between viruses)
when humans or pigs are co-infected with H5N1 and a human influenza virus, and
adaptive mutation during human infection. Therisk that either event will occur remains
so long as H5N1 is present in an anima reservoir, thus alowing continuing
opportunities for human exposure and infection. The level of risk is determined most
directly by the prevalence of the virusin poultry and the frequency of itstransmissionto
humans. The risk also depends on the co-circulation of human and avian influenza
viruses and the inherent propensity of these virusesto reassort. M ost experts agree that
control of the present outbreaksin poultry will take several months or even years; some
believethat the virus may have already established endemicity in domestic poultry. The
recent detection of highly pathogenic avian influenzain wild birds adds another layer of
complexity to control.

Theworld may therefore remain on the verge of apandemic for sometimeto come. At
the same time, the unpredictability of influenza viruses and the speed with which
transmissibility canimprove mean that the timefor preparedness planning isright now.
Such atask takes on added urgency because of the prospects opened by recent research:
good planning and preparedness might mitigate the enormous consequences of a
pandemic, and this opportunity must not be missed.

The consultation

In response to these concerns, WHO convened atechnical consultation on preparedness
for an influenza pandemic from 16 to 18 March 2004. The consultation, attended by
more than 100 experts from 33 countries, considered a wide range of measures that
could be introduced, by WHO and national authorities, both before and during a
pandemic. Three main objectives were identified: to forestall potential pandemics as
they emerge, to slow national and international spread, and to reduce the usualy high
levels of morbidity, mortality, and social disruption. Participants agreed that the
effectiveness of specific interventions would change over time in line with distinct
phases, defined by epidemiological criteria, during the progression from an incipient
pandemic situation to the declaration of a pandemic. Interventions were therefore
discussed in terms of their objectives and likely impact at different phases as well as
their feasibility in different resource settings. Epidemiological triggers for shifting
objectives and adapting the recommended mix of measures were also identified. The
consultation fully recognized that the best opportunity for mitigating the consequences
of a pandemic would occur early on, and that planning and preparedness, at both
national and global levels, would be needed to take full advantage of this opportunity.
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Many key characteristics of a new pandemic virus — its pathogenicity, attack rate in
different age groups, susceptibility to antivirals, and response to other treatments —
would guide the selection of control measures, but could not be known with certainty in
advance. |n addition, many characteristics of normal human influenza, such astherole
of asymptomatic transmission and the effectiveness of non-medical control measures,
are poorly understood. During the chaos of apandemic, health authoritieswould almost
certainly need to make decisions, often with major social and economic consequences,
in an atmosphere of considerable scientific uncertainty. To reduce some of this
uncertainty, participants based their recommendations on relevant lessons from the
recent SARS outbreak, knowledge about the epidemiology of previous influenza
pandemics, and clinical datafrom outbreaks of H5N1 infectionin Hong Kongin 1997
and Viet Nam and Thailand in 2004. M odelling of various scenariosfor the emergence
of apandemic strain provided an especialy useful planning tool.

Against this background, three main questions were addressed: what reporting and
monitoring systems are needed to detect the start of apandemic at the earliest possible
stage and track its evolution, which interventions will be both feasible and effective at
different phases and in different resource settings, and what policy options might best
cope with the inevitable shortage of vaccines and antivirals. These questions were
considered by four working groupsfocused on surveillance, public health interventions,
antivirals, and vaccines. A more complete account of the deliberationsand conclusions
of each working group is provided in the main body of this report.

Some discussion centered on the question of whether —with better scientific knowledge,
better control tools, and the international solidarity shown during the SARS response—
something might be done to prevent the present situation from evolving towards a
pandemic. In this regard, good surveillance in all countries experiencing outbreaks of
highly pathogenic avian influenza in poultry was considered to be a fundamental
prerequisite. Guarding against the start of a pandemic would also depend on rapid
detection, prompt laboratory confirmation, and accurate reporting of human cases, and
the transparent sharing of all relevant information with WHO.

Participants readily agreed that vaccines — the first line of defence for reducing
morbidity and mortality —would not be available at the start of a pandemic and would
remainin short supply throughout the first wave of international spread. For thisreason,
efforts to prevent or delay initia spread would have paramount importance. All
countrieswould need to prioritize vaccine distribution and consider difficult ethical and
practical questions of digibility. Developing countries would face the most acute
shortages, as manufacturing capacity is concentrated in Europe and North America, and
countries can be expected to reserve scarce supplies for their own populations. In the
absence of vaccines, antivirals would initially assume greater importance as a
prophylactic and treatment tool for reducing morbidity and mortality. In practice,
however, this potential role could be undermined by several problems, including high
costs, uncertain efficacy, propensity to develop resistance, and extremely limited
supplies, further constrained by the absence of any surge capacity for production.

With thefirst line of defence not a viable option at the start of a pandemic, participants
looked at interventions that could forestall or delay national and international spread
pending antiviral availability, the augmentation of vaccine supplies, and the
implementation of mass vaccination strategies. This strategy of “buying time” was
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linked to assumptions, partialy based on modelling, that the first chains of human-to-
human transmission might not reach the efficiency needed to initiate and sustain
pandemic spread. In such a scenario, the first evidence of limited human-to-human
transmission, most likely expressed as clusters of cases, would be the epidemiol ogical
trigger for intense international efforts aimed at interrupting further transmission or at
least delaying further national and international spread. For this reason, surveillance
systems in countries with outbreaks in animals caused by H5N1 or other influenza
viruses of known human pathogenicity should be oriented towards early detection,
reporting, and investigation of clusters of human cases, followed by aggressive
containment measures, including tracing and management of contacts, targeted
prophylactic use of antivirals, and travel-related measures. Participants recommended
consideration of whether an international stockpile of antivirals should be established
for use exclusively during this critical window of opportunity.

Should early containment fail, the consultation concluded that, once a certain level of
efficient transmission was reached, no interventions could halt further spread, and
priorities would need to shift to the reduction of morbidity and mortality. It was also
recogni zed that a reassortment event could result in avirusfully equipped for efficient
human-to-human transmission, thusimmediately curtailing opportunitiesto“ buy time”
through measures aimed at preventing geographical spread. Should early surveillance
fail, the detection of transmission would likely take place only after efficient
transmission was established, again curtailing opportunities to intervene. However, in
these cases as well, advance planning had much to offer. As the consequences of a
pandemic became apparent, public health authorities would face great public and
political pressureto maintain or introduce often drastic, costly, and disruptive protective
measures (travel restrictions, screening measures at borders, contacting tracing, isolation
and guarantine) which, though useful at earlier stages, might have little or no impact
once efficient transmission was established. By including provisions for stopping or
adjusting measuresin linewith clear epidemiological criteria, preparedness planswould
help public health authorities withstand this pressure and thus conserve resourcesfor the
next objectives. constraining transmission, preventing severe disease, and reducing case
fatality.

When objectives shift, clear and frank public information and good communications
systems would be essential in helping lower expectations and discouraging the
continuation of personal protective measures no longer considered effective.
Participants agreed that, once a pandemic begins, its overall management would move
outside the public health sector and take on great political and economic significance.
Good public information might also protect governments from accusations that
extraordinary measuresintroduced at earlier phases— causing great economic costsand
social disruption — failed and were therefore inappropriate. In addition, populations
would need to be prepared for the even greater social disruption, linked to high
morbidity and mortality, that could be expected as the pandemic progressed.

Some general conclusions

During the deliberations of the working groups and discussionsin plenary session, the
picture that emerged was one of a world inadequately prepared to respond to an
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influenza pandemic. Response capacity was considered insufficient at levels ranging
from vaccine manufacturing to the sensitivity of surveillance systems, the number of
hospital beds, the affordability of diagnostic tests, and the supply of respiratorsand face
masks. A recurring theme was the need to engage government departments beyond the
health sector. At the same time, the urgency of the present situation was fully
appreciated, and participants made a number of suggestions for improving capacity
now. For example, better use of vaccines and antivirals during the inter-pandemic
period would improve manufacturing capacity while also helping to reduce the
estimated 250,000 to 500,000 deaths caused by seasonal influenzaepidemicseach year.
The burden of influenza in developing countries, including its contribution to overall
morbidity and mortality and economic impact, was virtually unknown in most cases.
Studies of this burden would give national authorities a better foundation for making
influenza a priority and bargaining for a share of resources. Establishment of vaccine
manufacturing capacity in developing countries could be expected to improve access
while reducing costs.

Moreover, most participants agreed that, under the pressures of an eminent or unfolding
pandemic, innovative solutions to some problems would be found. For example,
manufacturing capacity for vaccines might be augmented by decreasing the antigen
guantity per dose or using adjuvants. Research on antivirals could determine whether
reduced drug dose or shortened treatment course might still have a prophylactic or
therapeutic effect, and whether administration later in the course of infection might
influence transmission dynamics by reducing virus shedding.

As in all public headth emergencies caused by an infectious agent, international
mechanisms for alert and response can go only a certain way towards mitigating the
consequences of an influenza pandemic. In the fina analysis, each national health
system will bear the burden of protecting populationsand managing the emergency. The
consultation concluded that international solidarity would havethe greatest roleto play
at the start of human-to-human transmission, when an all-out effort woul d have the best
chance of halting or at least delaying further national and international spread. Should
that effort fail, inequities in capacity and the distribution of resources mean that the
conseguences of a pandemic would almost certainly be most severe in the developing
world. Participants stressed the importance of addressing these inequalities now —
before a pandemic makes the ethical implications of failing to do so both blatantly
apparent and irrevocable.

Conclusions from the working groups

WORKING GROUP ONE: Surveillance for pandemic preparedness

1. Oneof the most important functions of surveillanceis to ensure the detection of
unusual clustersof casesand of the occurrence of human-to-human transmission at
the earliest possible stage, when public health interventions have the greatest
chance to prevent or delay further national and international spread. Once a
pandemic is fully under way, no interventions are likely to halt further
international spread during the first wave of infection.
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Influenza pandemics are, by their very nature, matters of global concern. Prompt
and transparent reporting of early cases and results from the investigation of
clusters related to novel influenza viruses is essential for the protection of
international public health.

The use of limited supplies of vaccines and antivirals will depend on the national
situation and should consider the protection of essential community functionsand
the treatment of groups at highest risk of severe disease. Datafrom anational risk
assessment and internationally coordinated epidemiological investigations will
assist in the devel opment of policiesfor vaccine and antivira utilizatioin. Datato
inform policy decisions need to be produced as quickly and cost-effectively as
possible.

As the origins of pandemic influenza viruses have historically involved animal
species, surveillance activities surrounding the emergence of a potentialy
pandemic virus require intersectoral collaboration with veterinarians as well as
with clinicians, virologists, epidemiologists, and public health professionals

Given resource constraints in many countries, strengthening existing systems to
include a capacity to detect and investigate clusters of acute febrile respiratory
disease may be the best value for money.

The objectives, methods, and attributes of an influenza surveillance system will
vary according to different phases in the pre-pandemic and pandemic periods.

To assist in preparedness planning, the group set out recommended objectivesfor
influenza surveillance and identified the corresponding methods and activities
appropriate at different inter-pandemic, pre-pandemic, and pandemic phases.
These recommendations appear as atable in the working group’ s report.

WORKING GROUP TWO: Public health interventions

1

An influenza pandemic is a public heath emergency that rapidly takes on
significant political, social, and economic dimensions. A broad range of
government departments apart from public health should be engaged in pandemic
preparedness planning and will need to be involved in decisions regarding
interventions having potentially broad impact outside the health sector.

Emergency decisions will need to be made in an atmosphere of scientific
uncertainty. Health authorities may need to change recommended measures asdata
about the causative agent become available and the epidemiological situation
evolves, and asinterventions either succeed in contai ning transmission or losetheir
effectiveness. The basisfor al interventions should be carefully explained to the
public and professionals, as well as the fact that changes can be expected.

Non-medical interventions will be the principa control measures pending the
availability of adequate supplies of an effective vaccine. Many will have their
greatest potential impact in pre-pandemic phaseswhile otherswill have arole after
apandemic has begun. In some resource-poor settings, non-medical interventions
will be the only control measures available throughout the course of apandemic.
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Non-medical interventions considered by the consultation include public risk
communication, isolation of cases, tracing and appropriate management of
contacts, measures to “increase social distance” (such as cancellation of mass
gatherings and closure of schools), limiting the spread of infection by domestic
and international travel, and the targeted use of antiviral drugs. Certain measures
arerecommended for consideration based on apublic health perspective, although
it isrecognized that other factors (such asavailability of health resources, political,
economic and social considerations) and a country’s special circumstances will
legitimately influence national decisions regarding prioritization and
implementation of the various options.

In general, providing information to domestic and international travellers(risksto
avoid, symptomsto look for, when to seek care) isabetter use of health resources
than formal screening. Entry screening of travellers at international borders will
incur considerable expense with adisproportionately small impact on international
spread, although exit screening should be considered in some situations.

Emerging virus strains with pandemic potential require urgent and aggressive
investigation to provide a stronger scientific basis for control recommendations
and the strategic use of resources. Confirmation of early episodes of human-to-
human transmission is especially important. Biological specimens as well as
epidemiological and clinical data must be obtained and shared with extreme
urgency, under the leadership of WHO. Advance planning is needed to take
advantage of this narrow window of opportunity to contain or slow transmission,
which will close quickly once a pandemic begins.

Health authorities may need to introduce extraordinary measures under emergency
conditions. Thisislikely to require improvement of public health capacities and
modernization of public health laws at national and internationa levels. The
necessary legal authority for implementation of these measures must be in place
before apandemic begins. Respect for public health ethics and fundamenta human
rightsiscritical.

To assist in preparedness planning, the group assessed more than 30 public health
interventions in terms of their feasibility and likely effectiveness at each of four
phases in the progression from a pre-pandemic situation to the declaration of a
pandemic. Recommended measures, at nationa and international level, appear as
tables in the working group’ s report.

WORKING GROUP THREE: Antivirals—their use and availability

1

Antiviras are expected to be effective against human illness caused by avian
influenza and human pandemic strains. Pending the availability of vaccines, they
will be the only influenza-specific medical intervention for use in a pandemic.

Inadequate supplies are a major constraint. Supplies are presently extremely
limited and manufacturing capacity could not be augmented during the course of a
pandemic. At current capacity, several yearswould be needed to increase supplies

appreciably.
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10.

11.

12.

Most countries will have no access to antivirals throughout the course of a
pandemic and will need to rely on public health measures and supportive care until
vaccines become available.

Conditions of access will be best in countries that have manufacturing capacity,
regularly purchase antiviralsfor seasonal use, or have stockpiled drugsin advance.

Stockpiling of drugs in advance is currently the only way to ensure sufficient
supplies at the start of a pandemic. Governments with adequate resources should
consider pursuing this option as a precautionary measure.

Establishment of an international stockpile of antivirals should be considered for
use for specific objectives in the pre-pandemic period, when opportunities for
averting a pandemic or delaying its further spread are likely to be greatest. An
international stockpile could not be used to meet the needs of individual countries
once a pandemic is fully under way.

Increased use of antivirals during the inter-pandemic years, based on better
understanding of the medical and economic burden of annual influenzaepidemics,
is one strategy for augmenting production capacity.

Priceisthe second major constraint. Current costs for widespread use of even the
shortest duration of treatment place these drugs outside health budgetsin the vast
majority of countries.

Additional obstacles to wide-scale use include side effects of certain agents
(especially amantadine), the risk of drug resistance, and limited safety datain key
sub-populations.

Early treatment is a more efficient use of resources than prophylaxis, which
requires a prohibitively large stockpile.

Where available, the neuraminidase inhibitors are the preferred drugs for
treatment. If the M2 inhibitors must be used for treatment, this should be donewith
afull awareness of their side effects and propensity to develop resistance.

Scarce supplies of an emergency intervention create ethical dilemmas of priority
access both within and among countries. Ethical dilemmas regarding fair access
and rationing of finite supplies will be difficult to resolve but must be addressed.

WORKING GROUP FOUR: Better vaccines— better access

1

Vaccines are the single most important intervention for preventing influenza-
associated morbidity and mortdity during both seasonal epidemicsand pandemics.

No country will have adequate supplies of vaccine at the start of a pandemic. At
least 4 to 6 monthswill be needed to produce the first doses of vaccine following
isolation of anew pandemic virus. The subsequent augmentation of supplies will
be progressive. Stockpiling in advance is not an option.



WHO consultation on priority public health interventions before and during an influenza pandemic

10.

11.

12.

Global manufacturing capacity, which is driven by vaccine demand during the
inter-pandemic years, is finite and inadequate. More than 90% of current
production capacity is concentrated in countries in Europe and North America
accounting for less than 10% of the world’ s population.

Equitable access will not be possible so long as global manufacturing capacity
remainsinadeguate. Countries without manufacturing capacity will face the most
acute vaccine shortages, as countries with manufacturing capacity can be expected
to reserve scarce supplies for their own populations.

The production of avaccinefor apandemic virusisaunique processthat requires
emergency procedures for its development, licensing, production, and delivery.

Important constraints to rapid and large-scale production of a pandemic vaccine
include intellectual property rights, biosafety requirements for production
facilities, and coordination and funding of clinical trials. A global effort to address
these constraintsis an efficient approach

Country-specificissuesto be addressed by national authoritiesinclude procedures
for licensing and testing and liability issues surrounding mass use of anew vaccine
with an unknown safety profile.

Short-term sol utions for augmenting suppliesinclude the devel opment of vaccines
using alower antigen content, use of adjuvants to improve immunogenicity, and
outsourcing of certain production steps. Another strategy involves advance
preparation of pilot lots of vaccine against virus subtypes with pandemic potential.
To pursue this strategy, manufacturers may need financial or other incentives to
support investments in a product that might never be used.

Public funding should give priority to research on cross-subtype vaccines
conferring long-lasting protection. Development of vaccines protective against
several candidate pandemic virusesis a particularly effective long-term solution,
as it opens possibilities for stockpiling. If the vaccine confers long-lasting
immunity, preventive vaccination for afuture pandemic will be possibleasamajor
step forward.

Increased vaccine use during the inter-pandemic years will increase production
capacity, but depends upon the burden of influenza within individual countries
compared with other health priorities. Regional production strategies and
purchasing schemes should be explored as a strategy for increasing vaccine use
during the inter-pandemic years.

All countries should decide in advance on priority groups for vaccination when
suppliesarelimited and devel op strategiesfor expanding coverage when supplies
increase.

V accine manufacturersin devel oping countries should participatein theinfluenza
vaccine supply task force of the International Federation of Pharmaceutical
Manufacturers.
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WORKING GROUP ONE: Surveillance for pandemic preparedness

Background

10

Comprehensive surveillance for pandemic preparedness should integrate data on disease
occurrencewith virological and clinical data. The WHO Global Influenza Surveillance
Network, with its 110 national influenza centres and four collaborating centres for
reference and research on influenza, is the overarching system for the virological
surveillance of influenza. Collectively, the centres in this network offer strong
monitoring and diagnostic support with abroad geographical reach. Over the years, the
network has demonstrated its ability to keep the world alert to the emergence of
influenza virus variants and novel strains with pandemic potential. Laboratoriesin the
network also play an important role in the virological investigation of outbreaks and
laboratory confirmation of cases, but very few perform epidemiological functions.

Within countries, infrastructures and capacitiesfor conducting routine infectious disease
surveillance and detecting unusual disease events vary considerably. Some countries
haveinfluenza-specific mechanisms, such ashospital-based surveillance and systematic
virological sampling of patients, for monitoring influenza-like illness and detecting
unusual trends, but the vast mgjority do not. Moreover, in countries where infectious
diseases remain one of the leading causes of morbidity and mortality, influenza is
usually considered aself-limiting disease and rarely given high priority. Thechallenges
of improving influenza surveillance as atool for pandemic preparedness are therefore
great, but well worth considering.

Surveillance is the cornerstone of pandemic preparedness and response. A sensitive
early warning system will pick up the first human cases related to the emergence of a
novel influenza virus and signal the first instances of human-to-human transmission.
Pandemic preparedness also relies on surveillance to signal the transition from limited
human-to-human transmission to the efficient and sustainabl e transmission that marks
the start of a pandemic. This function is especially important, as experts agree that
control measures, other than vaccines and antivirals, will have their most significant
impact prior to the start of a pandemic. In the pre-pandemic phases and as a pandemic
unfolds, surveillance and epidemiological research contribute the dataneeded to assess
transmission patterns and evaluate control efforts, supporting the adaptation of
recommended measures to the changing epidemiological context.

Theoriginsof pandemic influenzaviruseshave historically involved animal species. All
mammalian influenzaviruses, including those that affect humans, derivefromthelarge
pool of virus subtypes maintained in birds, the natural reservoir for influenzaA viruses.
Mammals, most notably pigs, can aso play arole in the emergence of a virus with
pandemic potential. Improving vigilance for indicators which may signal the start of a
pandemic must therefore include a component for the monitoring of animal health,
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which complements the human surveillance system. Surveillance for pandemic
preparedness also requires the close collaboration of public health officials with the
agricultural sector and veterinary services, keeping in mind the potential conflict of
interest that can arise when measuresfor protecting public health have major economic
conseguences for agriculture.

Underlying principles

The working group on surveillance for pandemic preparedness first looked at the
challenges confronting effortsto strengthen influenza surveillance. Whilebetter routine
dataoninfluenzaincidence, impact and trendswould be useful everywhere, thiswas not
considered feasible in most countries due to resource constraints, weak public health
infrastructures, and the competing demands of many other infectious diseases.
Moreover, as participants noted, pandemic influenzais a rare event. In resource-poor
settings, the development of an influenza-specific surveillance system wasregarded as
neither practicable nor wise, and was thus discouraged. Instead, the group looked for
ways to augment surveillance capacity by building on existing systems and making
better use of data already being collected. The most critical need for good surveillance
datawould come when epidemiological conditions were considered favourable for the
emergence of a pandemic virus. Two questions were raised:

—  What data would be most relevant and useful in a pre-pandemic situation?
—  How could existing systems be adapted to collect these data?

In exploring these questions and seeking answers, the group identified three priority
areas of activity: to build integrated surveillance systems, to concentrate on the inter-
pandemic phase, and to focus on the detection of clusters of human cases.

Build integrated surveillance systems. The group recommended that surveillance for
potentially pandemic influenzabe built into existing systems, such asthosefor SARS or
for the detection of other emerging and epidemic-prone diseases. Plans to enhance
surveillance and response capacity should begin with a risk assessment, taking into
consideration thelocal and regional risk that anovel influenzavirus might emergeor be
imported from a neighbouring high-risk area. Subsequent recommendations on the
objectives of surveillance at different pandemic phases, as set out in the accompanying
table, made a distinction between activitiesin countries with outbreaks of influenzain
animals and countries where no such outbreaks had been detected. It was also
recognized that a pandemic virus capable of efficient human-to-human transmission
could emerge suddenly following areassortment event, with no prior warning signalled
by outbreaks of highly pathogenic avian influenzain poultry.

Participants saw a need to ensure that, if finite resources are used to shore up
surveillance, sufficient fundsremain to support response activities, especialy during the
emergency conditions at the start of a pandemic. In the early phases of a pandemic,
surveillance activities should not compromise existing public health programmes, such
asthosefor childhood immunization. However, once a pandemic wasfully under way,
overall priorities are likely to shift.

11
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12

Concentrate on the inter-pandemic phase. Participants agreed that surveillance
during the inter-pandemic phase, especially when concern was high that a pandemic
virus might emerge, was more important than surveillance when apandemic wasfully
under way. Severa considerations supported this view. As pointed out in plenary
presentations and other working groups, the greatest opportunity for preventing or
delaying national and international spread will occur inthe pre-pandemic phasesor very
early at the start of a pandemic. Certain resource-intensive activities, such as animal
surveillance and the active detection, investigation and laboratory confirmation of
human cases, make good sense under pre-pandemic conditions, but would not be
sustainable or even necessary during a pandemic, when most resources would be
absorbed by the emergency response. Finaly, if surveillance activities have not been
initiated prior to the start of apandemic, it will be impossible to do so during the chaos
of a pandemic.

Focuson thedetection of clusters. Aspublic health interventions are believed to have
their maximum impact in the pre-pandemi c phases, participants saw aneed to ensurethe
ability of surveillance systems to detect unusual clusters of respiratory disease as an
early warning function. For example, heightened surveillance for SARS-likeillnessin
Viet Nam led to the detection and investigation of a cluster of unusual cases at a
paediatric hospital in January 2004, which then ai ded the detection of rapidly spreading
outbreaks of H5N1 avian influenzain poultry in that country and others. Surveillance
systemsalso need to signal thetransition from limited human-to-human transmission to
efficient and sustained transmission at the earliest possible stage. A focus on the
detection of clusters of cases was considered the best approach for achieving both
objectives. As participants noted, achieving these objectives is a function of local
capacity that has significant implications for international public health.

Several waystoimprove surveillancefor the clustering of health eventswereidentified.
Mobilizing communitiesto report unusual health events, including unexplained deaths,
is the simplest form of cluster surveillance and will be most effective in smaller
communities. Multidisciplinary teams for the investigation of clusters could be set up
and trained and, when necessary, supported by international teams drawn from the
Global Outbreak Alert and Response Network (GOARN). Investigations of clusters
should be guided by well-defined questions set out in protocols. Intensive case
investigations would be needed to gather early evidence of human-to-human
transmission in household contacts and high-risk groups, such as health care workers,
poultry workers, and cullers. Data on the spectrum of disease, key epidemiological
indicators, and outcomes of illness in these initial cases aso need to be collected and
assessed. Applied research could help elicit answersto basic questions about the rol e of
asymptomatic infection, patterns of virus shedding, and the effectiveness of contact
tracing. In addition, as control measures following the detection of human-to-human
transmission are likely to include the prophylactic and therapeutic use of antivirals,
monitoring for the development of resistance would be another important surveillance
function in countries with adequate capacity and resources.

Field investigations should be supported by targeted studiesin molecular epidemiol ogy;
such studies can enhance understanding of the dynamics of human-to-human
transmission, identify areassortment event, and determine whether avirusis mutating.
Laboratory studies can also provide evidence that differencesin the severity of illness
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and clinical outcomes are associated with different virus strains, and thus help to better
target interventions.

Theinvestigation of clusters of casesto determine the occurrence of human-to-human
transmission has important international implications. Results must be promptly and
transparently reported.

Objectives and attributes of the surveillance system

Theattributes of the surveillance system will change over timeinline with theevolving
epidemiological context. During the pre-pandemic phase, the principa objective of
surveillanceisto maintain vigilancefor conditions conduciveto the start of apandemic
and provide an early warning. A highly sensitive systemis needed to monitor diseasein
animals, detect human cases rel ated to the emergence of anovel virus subtype, and look
for evidence that the virus has increased its transmissibility or virulence. An early
warning system includes the systematic monitoring and investigation of rumours of
outbreaks aswell asvirological investigationsto identify and characterize viruseswith
pandemic potential and support the first stages of vaccine devel opment.

Once a pandemic is fully underway, the main aims of surveillance will be to identify
priority groupsfor interventions such as vaccines and antiviral's, to monitor the burden
of disease, and to assess the impact on health and other essential services. These
activitieswill mainly involvethe collection of aggregate data; census datawill provide
the basis for fina estimates of mortality.

During a pandemic, flexibility will be an especialy important attribute of the
surveillance system. Case definitions can be expected to change, and reporting
requirements may need adjustment in line with reduced capacity in the health sector as
the epidemic spreads. Surveillance systems therefore need to be simple and well-
documented prior to the start of a pandemic; these attributes will aso facilitate the
continuity of functions when staff changes are needed because of illness or death.
Automated data analysis and dissemination will streamline the process further.

Strengthening national and international surveillance activities

Asmost countries will not be able to invest in influenza-specific surveillance systems,
the strengthening of surveillance is best viewed as part of initiatives to build overal

capacity.

National options. One option isto expand therole of national influenza centreswithin
the larger context of the WHO Global Influenza Surveillance Network. An especially
important role of the centresisto ensure the collection, testing, and timely transfer of
clinical specimens to one of the four WHO collaborating centres for reference and
research on influenza. Thisrole should be strengthened. Additional optionsidentified by
the group for strengthening the function of national influenza centres include:

13
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—  Improvementsin the representativeness and number of samples

—  Establishment of centresin regionsthat are currently under-represented
—  Closer networking nationally, sub-regionally and globally

— Integration of clinical, |aboratory and epidemiological data

— Expansion of activitiesto include staff training, quality assurance, and laboratory
biosafety

I nter national options. Surveillance capacities and needs vary widely, often according
to geographica area. Regional and sub-regiona approaches, including training
programmes and establishment of closer networking, could be used to strengthen
influenza surveillance among countries with similar needs.

At the global level, FluNet should be further developed to serve as a platform for the
real-time consolidation and dissemination of surveillance data and other information.

Optionsfor improving technical tools and expertise. The group recommended that
WHO develop arange of technical, administrative, and logistic protocol sdescribing the
mechanisms and agreed proceduresfor virologica investigationsat al phasesduring the
pre-pandemic and pandemic periods. Consideration of thefinancial and human resource
implications of virological surveillance should be part of the protocols. Other technical
protocols should include criteriafor theinvestigation of influenza outbreaks, assessment
of the efficacy of vaccines and antivirals under field conditions, evaluation of public
health interventions, and surveys of mortality, burden of disease, and impact on health
services. ldeally, indicators and tools for the evaluation of public health interventions
implemented during emergencies should be devel oped aspart of preparedness planning.
Evaluation is especially important for interventions for which the evidence of efficacy
and cost-effectivenessis lacking.

Multidisciplinary teams, including clinicians, virologists, epidemiologists, and
veterinarians, should be trained specifically to investigate clusters of cases and assess
the risk that human-to-human transmission has occurred. When necessary, the teams
could be deployed as part of international technical cooperation within the framework of
GOARN. Surveillance would also benefit from wider availability of rapid tests which
are subtype specific, supported by training in their use and quality assurance.

Recommendations and conclusions
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1. Oneof the most important functions of surveillanceis to ensure the detection of
unusual clustersof casesand of the occurrence of human-to-human transmission at
the earliest possible stage, when public health interventions have the greatest
chance to prevent or delay further national and international spread. Once a
pandemic is fully under way, no interventions are likely to halt further inter-
national spread during the first wave of infection.

2. Influenzapandemics are, by their very nature, matters of global concern. Prompt
and transparent reporting of early cases and results from the investigation of
clusters related to novel influenza viruses is essential for the protection of
international public health.
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3. Theuseof limited supplies of vaccines and antivirals will depend on the national
situation and should consider the protection of essential community functionsand
the treatment of groups at highest risk of severe disease. Datafrom anational risk
assessment and internationally coordinated epidemiological investigations will
assist in the devel opment of policiesfor vaccine and antivira utilizatioin. Datato
inform policy decisions need to be produced as quickly and cost-effectively as
possible.

4. Asthe origins of pandemic influenza viruses have historically involved animal
species, surveillance activities surrounding the emergence of a potentially
pandemic virus require intersectoral collaboration with veterinarians as well as
with clinicians, virologists, epidemiologists, and public health professionals

5. Given resource constraints in many countries, strengthening existing systems to
include a capacity to detect and investigate clusters of acute febrile respiratory
disease may be the best value for money.

6. The objectives, methods, and attributes of an influenza surveillance system will
vary according to different phases in the pre-pandemic and pandemic periods.

15
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Recommended objectives, methods, and activities for influenza surveillance at different phases

Objectives and rationale

Methods

Description, activities

Relevance according to phase

Inter-pandemic Pre-pandemic Pan-
demic
0.0a 0.0b 0.1, 0.3 1.0
0.2
1. Early warning
0.1 To rapidly detect and M.1.1 Rumour registers. Rumour registers of outbreaks of C C+ C+ C+ C+
investigate the initial cases acute respiratory illness of unknown
of illness in humans etiology at local, national, regional,
compatible with infection and global levels.
caused by a novel influenza | \1 1 7 petection and Surveillance (health care facilities) to C C+ C+ C+ C+
strain. investigation of clusters of | detect clusters of severe acute
severe acute respiratory respiratory illness.
illness.
M.1.3 Monitoring key Real-time analysis to detect unusual D D+ C+ C+ D+
parameters of cases of patterns of morbidity and mortality
severe acute respiratory attributed to respiratory disease.
illness/pneumonia in
patients admitted
to/discharged from sentinel
health care facilities.
M.1.4. Monitoring of vital Real-time analysis to detect unusual D D+ D+ D+ D+
statistics. patterns of mortality related to acute
respiratory illness.
M.1.5 Monitoring of Characterization of circulating C C+ C+ C+ C+
circulating influenza strains | influenza viruses (subtyping,
in humans. antigenic analysis, genetic analysis).
M.1.6 Monitoring of febrile | Twice-daily self-monitoring of body C C C
illness and severe acute temperature and self-referral to
respiratory illness in health care facilities.
individuals known to be at
high risk of exposure.
M.1.7 Monitoring of febrile | Twice-daily self-monitoring of body C C C

illness and severe acute
respiratory illness in health
care workers.

temperature and self-referral to
health care facilities.

Phases:

0.0a = No indication of a new influenza virus subtype; no indications of highly pathogenic avian influenza activity in susceptible animal

species.

0.0b = No indications of a new influenza virus subtype; evidence of highly pathogenic avian influenza in susceptible animal species is

reported.

0.1 = A novel virus subtype is isolated from a single human case; no evidence of further spread or outbreak activity.

0.2 = Two or more human infections with the novel virus subtype are confirmed; no evidence of human-to-human transmission.

0.3 = Human-to-human transmission is confirmed.

1.0 = Onset of pandemic. Substantial transmission is confirmed. The new virus subtype causes several outbreaks in at least one country,

shows international spread, and causes serious morbidity and mortality in at least one segment of the population.

C = Core activity; D = Desirable activity; + = Activity to be carried out in areas free of novel influenza strains in susceptible animal species or
humans (does not apply to 0.0a, where all activities are routine).
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Objectives and rationale

Methods

Description, activities

Relevance according to phase

2. Early case detection

0.2 To implement
appropriate case and contact
management, initiate
laboratory investigations,
and define key
epidemiological parameters
(incubation period,
infectious period).

M2.1 Identification of
individuals early in the
course of an illness
compatible with infection
caused by a novel influenza
strain.

M2.1.a In areas where infection with
a novel influenza strain in humans
has been confirmed or with
extensive animal outbreaks caused
by a novel influenza strain with
proven ability to infect humans
elsewhere: enhanced hospital-based
surveillance for cases of severe acute
respiratory illness/pneumonia.

M.2.1.b In areas where no novel
influenza strain has been isolated
from animals or humans: enhanced
hospital-based surveillance for cases
of severe acute respiratory
illness/pneumonia with a history of
travel to areas where the burden of
influenza disease due to a novel
strain has reached a significant level.

3. Human-to-human
transmission

0.3.1 To rapidly determine
the occurrence of human-to-
human transmission of a
novel influenza strain.

M3.1.1 Case investigation
including contact tracing
and follow-up.

In conjunction with
surveillance activities
described in 0.1.-M.1.2,
0.2-M.2.1, 0.3.2- M3.2.1,
0.3.2-M3.2.2.

M.3.1.1.a Thorough field and
laboratory investigations should be
carried out to assess the likelihood of
human-to-human transmission. Such
investigations require appropriate
laboratory, clinical and
epidemiological skills. Ideally all
confirmed cases should be
investigated. Alternatively, cases
with the most recent dates of onset,
cases among health care workers
and cases occurring in clusters within
specific settings should be
prioritized. In the event of a
preceding avian or swine influenza
outbreak, cases arising in individuals
without a history of exposure to
poultry, wild fowl or swine may
provide the best evidence of human-
to-human transmission.

M.3.1.1.b Contacts of cases under
investigation should be traced and
followed up for fever and respiratory
illness and similarly investigated as
appropriate.

M.3.1.2 Retrospective
seroprevalence studies.

Consideration should be given to
retrospective seroprevalence studies
within households or in specific
settings where confirmed cases were
identified.

17
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Objectives and rationale Methods Description, activities Relevance according to phase
0.3.2 To determine whether | M.3.2.1 Risk modelling Monitoring the size and C
the observed pattern of . . geographical distribution of
human-to-human In cor?|r|1ect|0n W.It.h. community clusters and the
transmission of a novel Zurvellbagc.e e(l)c?v'\l/ltuisz 03 characteristics of well-defined
influenza strain is N«Ies3cr1| 1e 0”?], 2M 329 " | transmission trees.
compatible with sustained T e e
human-to-human
transmission in order to
inform influenza
preparedness planning and
management at all levels.
M.3.2.2 (see 0.1-M.1.3) Real-time trend analysis or other D D+ C+ C+ D+
Monitoring key parameters | signalling of rapidly increasing
of cases of severe acute numbers of hospital admissions for
respiratory severe acute respiratory
illness/pneumonia in illness/pneumonia.
patients admitted
to/discharged from sentinel
health care facilities.
In conjunction with
surveillance activities
described in 0.1-M.1.2, 0.3-
M.3.1.1, 0.3.2-M.3.2.1.
4. Evolution of key
clinical, epidemiological
and laboratory
parameters
0.4 To monitor the evolution | M.4.1 Sentinel surveillance | Real-time analysis of data about D D+ D+ D+ D+
of, and detect changes in, for influenza-like illness. cases of severe acute respiratory
the pattern of key clinical, illness/pneumonia.
epidemiological and M.4.? (s.ee 0.1-M.1.3) D D+ C+ C+ D+
laboratory parameters in Monitoring of key
order to: parameters of cases of
- describe the characteristics | S€Vere acute respiratory
of the epidemic/pandemic in ||In('ess/pneum.on|a in
terms of time, place and patu.ents admitted .
person to/discharged from sentinel
" identify high-risk groups health care facilities.
for severe disease M.4.3 (see 0.2-M.2.1) C C
- identify potential Identification of individuals
reassortment of circulating early in the course of an
influenza strains illness compatible with
- inform influenza infection caused by a novel
preparedness planning and influenza strain.
management at all levels
(e.g. allocation of resources
within the health care
sector, prioritization of the
use of vaccines and
antivirals)
M.4.4 (see 0.1-M.1.4) D D+ D+ D+ D+
Monitoring of vital
statistics.
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Objectives and rationale

Methods

Description, activities

Relevance according to phase

M.4.5 Assessment of excess | Ad hoc surveys to assess mortality in D D
mortality jurisdictions without timely
registration of vital statistics (e.g. all-
cause mortality and mortality
attributed to severe acute respiratory
illness/pneumonialinfluenza-
specific).
5: Allocation of and
planning for health
resources
0.5 To determine and M.5.1 Monitoring Real-time analysis of ambulance call- D D
forecast the burden of utilization of emergency outs, number/demographics of staff
disease to inform influenza services. outside the health sector re-deployed
preparedness planning and to assist in health-care related
management at all levels activities.
(e.g. to inform the rational : _
utilization of health care M.5.2 (see 0.1-M.1.3) Analysis of number of hospital D D D D D
services, to prioritize the Monitoring key parameters | admissions, number of admissions to
utilization of available of cases of severe acute intensive care unit, number of
vaccines and antivirals). respiratory ventilated patients, number of
illness/pneumonia in intubated patients. Real-time
patients admitted analysis desirable during an
to/discharged from sentinel | influenza epidemic and during phase
health care facilities. 1.0.
M.5.3 (see 0.4-M.4.1) D D+ D+ D+ D+
Sentinel surveillance for
influenza-like illness.
M.5.4 Monitoring sales of Analysis of pharmaceutical sales and D D D D D

drugs (e.g. antivirals,
antimicrobials,
decongestant drugs,
antitussive drugs) in
selected sites (e.g.
pharmacies/outlets,
retailers, manufacturers).

distribution to signal rapidly
increasing use of therapies for
influenza-like illness and pneumonia
in health care facilities and at a
community level.
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WORKING GROUP TWO: Public health interventions

Background

20

Vaccinesand, to alesser extent, antiviralsarethe principa medical toolsfor mitigating
the consequences of an influenza pandemic. Once a pandemic isfully under way, mass
use of an effectivevaccineis central to strategiesfor reducing morbidity and mortality.
In addition, awiderange of non-medical interventions—from personal hygiene and the
wearing of masksto quarantine and the screening of travellers— can potentially reduce
opportunities for transmission and slow international spread. Although many of these
non-medical interventions were tested during the emergency response to SARS, their
use during the different conditions of an influenzapandemic hasnot been systematically
evaluated. Consideration of their use during a pandemic is particularly important, as
non-medical interventions will be the principal protective tools so long as supplies of
effective vaccines and antivirals remain scarce. In countries unable to secure adequate
supplies, non-medical measures may bethe main line of defence throughout the course
of a pandemic.

An influenza pandemic is a public health emergency that rapidly takes on significant
political, socia, and economic dimensions. Aswith other emerging infectiousdiseases,
the course of its evolution is governed by factors — including the properties of a new
causative agent —that cannot be known in advance and require sometimeto understand.
In the phases moving from the pre-pandemic period to afull-fledged pandemic, health
authorities will need to make a series of emergency decisions in an atmosphere of
considerable scientific uncertainty and fragile public confidence. Prior guidance on
which interventions are most likely to be effective and feasible at different phasesis
therefore greatly needed as part of preparedness planning. In addition, mathematical
modelling suggests that early detection of the first chains of human-to-human
transmission might provide a unique opportunity to prevent or at least delay further
national and international spread. As this window of opportunity is expected to close
quickly, prior guidance on the most appropriate interventionsis particularly important.

The effectiveness of many interventions will depend on the behaviour of the virus as
determined by its pathogenicity, principal mode of transmission (droplet or aerosol),
attack rate in different age groups, duration of virus shedding, and susceptibility to
antiviras. If, for example, it is known that children are the most severely affected age
group, or play amajor rolein transmission, health authoritieswill bein abetter position
to make decisions about the effectiveness of school closure, travel measures (children
travel less frequently than adults), and quarantine (children cannot be separated from
their parents). Apart from questions of effectiveness, the selection of appropriate
measures will be driven by questions of feasibility closely linked to costs, available
resources, ease of implementation within existing infrastructures, the broader impact of
possible interventions and likely acceptability to the public.
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The many uncertainties surrounding the effectiveness and feasibility of interventions
cannot be entirely resolved in advance, but they can be reduced in ways that facilitate
rational preparedness planning. Thiswasthetask of the working group on public health
interventions.

Assumptions and guiding principles

Theworking group assessed more than 30 public health interventionsin terms of their
feasibility and likely effectiveness in meeting different public heath objectives.
Interventions were considered separately for use at national and internationa levels
during each of four phases in the progression from a pre-pandemic situation to the
declaration of a pandemic. In developing recommendations, the group evaluated the
likely protective effect of specific measures, but also considered the resource
implications and the social and economic disruption they might cause. Although the
emphasis was firmly placed on the use of non-medica interventions, the role of
antivirals at different phases was a so considered. The results of these assessments are
set out inthe tablesbelow. Where appropriate, explanatory notes have been included to
help health authorities assess the evidence base and decide whether agiven measure will
be suitable in a particular national setting.

Participants recognized that the effectiveness of specific interventions will vary
according to epidemiol ogical conditionsat the different phases. Public health objectives
will also shift in line with the evolving epidemiological situation, and these abjectives
should likewise guide the selection of interventions. Three objectives were identified:

—  Toprevent further human cases caused by avirus that has not yet established
efficient human-to-human transmission

—  Todow pandemic spread and thus gain time for strengthening preparedness
measures, including the augmentation of vaccine supplies

—  Toreduce theimpact of the first wave of a pandemic.

Particular attention was given to the confirmation of human-to-human transmissionsas
the epidemiological trigger for aggressive measures aimed at averting a pandemic
(provided transmission is not yet efficient and sustained) or at least slowing further
spread. Intense efforts, combined with vigilant surveillance for influenza viruses in
animal and human populations, would be needed to prevent an emerging virus from
improving its transmissibility. At this phase, local measures targeting settings where
transmission is occurring were considered amore effective use of resourcesthan more
extensive measures in distant areas not yet experiencing cases.

Adapting measures to the epidemiological context. Participants agreed that
opportunitiesfor averting a pandemic or appreciably slowing its spread would end once
efficient and sustained human-to-human transmission was established, as the
containment of influenzaat this stageis considered virtually impossible. At some point,
efforts to prevent international spread through travel-related measures would also
become ineffective. As levels of morbidity and mortality mount during a pandemic,
measures that made good sense at earlier phases— such asisolation of patients, contact
tracing, and voluntary quarantine of contacts— would cease to be effective or feasible
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because of the large number of cases. The prophylactic treatment of contacts with
antivirals, which are expected to be extremely scarce, would likewise be rendered
impractical, as noted by the working group on antivirals. These varying phase-specific
recommendations are reflected in the tables.

On a more positive note, the group agreed that some measures might be stopped
following successful achievement of their objectives. All interventionscomeat acost; a
phase-wise halt to interventions, whether because of their success or the loss of their
effectiveness, isethically justified to conserve resourcesfor addressing the main public
health objective during a full-fledged pandemic: reducing the number of cases and
deaths.

The group recommended that interventions be introduced as packages, as it was
considered unlikely that any single measure would have sufficient impact on its own.
Some interventions are interdependent. For exampl e, the prophylactic use of antivirals
as a measure for reducing transmission depends on rapid and efficient case detection
and contact tracing. The predictable need to change the recommended mix of
interventions over time necessitates careful advance preparation and explanation to the
public, policy-makers, and health care staff. The group felt that risk communication
would be crucial at all phases, but most especially so following the declaration of a
pandemic, as the public would need to understand that certain public health measures
were no longer effective and that others could at best delay rather than prevent further
spread.

Ethical and legal concerns. In recommending interventions, participants recognized
that opportunities for responding to a pandemic have been strengthened by recent
research, technological advances, and evidence of the power of international
collaboration demonstrated during the SARS outbreak. At the same time, it was
recognized that translation of these developmentsinto public health benefitswill require
the improvement of public health capacity and modernization of public health laws at
both nationa and international levels. Faced with a pandemic, authorities may need to
introduce unusual public health measures, for example closing schools or curtailing
certain non-essential work and services. Thelegal authority and proceduresfor doing so
must be established and understood by key personnel, such asthosein the public hedlth,
judicial, and law enforcement systems, before apandemic begins. It will also becritical
to ensure that, as far as possible, such measures respect fundamental human rights as
well as public health ethics.

Changesfollowing thedeclaration of a pandemic. Participants noted that objectives
would shift most dramatically following the declaration of a pandemic, but agreed that
several measures would remain beneficial at that phase and would be particularly
important in the absence of adequate supplies of vaccines and antivirals. Based on
patterns seen in previous pandemics, all parts of the world are unlikely to be affected
simultaneously during the first wave of infection; opportunities for protecting
geographical areas or population groups will probably remain open even after a
pandemic isdeclared. Even during severe pandemics not everyoneisaffected, opening
opportunities to maximize the proportion who remain uninfected. In this phase,
measures such as simple hand washing and the use of masks and voluntary quarantine
for symptomatic persons could help reducetransmission, whiletravel-related measures,
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such asexit screening for persons departing from affected areas, might dampen or delay
international spread.

When faced with a pandemic situation, the general public would probably be strongly
motivated to adopt persona protective measures and behaviours, some of which may
have limited effectiveness. The group felt that these measures should be permitted
provided they caused no harm and did not have major resource implications. One
challenge would be to persuade populations to change behaviours in line with sound
public health policy. Some behaviours, such as avoidance of travel to affected areas,
would probably take place regardless of official recommendations. The group strongly
recommended that authorities openly inform the public whenever new evidence
warranted a change of policy.

Judging from past pandemics, a point would likely be reached when the political and
economic dimensions of the pandemic become so great that decisionsare no longer | eft
to the health sector alone. Members of the group raised the possibility that decisions
made by heal th mini sters might be counterbalanced by other considerations. Arguments
for reducing internal travel would have to be balanced against the need to move
essential goods such as foodstuffs around a country. Entry screening of travellers at
international borders, which was not considered effective, provided one example of a
resource-intensive intervention that might nonetheless be introduced in response to
public and political pressure. Good preparedness plans, agreed on in advance, might
protect against this possibility.

Antivirals as an adjunct to public health interventions. The group considered the
role of antivirals, in combination with other measures, at each epidemiological phase,
giving particular attention to their targeted use when the first instances of human-to-
human transmission are confirmed. As supplies would be limited, the group
recommended that the use of antivirals be prioritized, as indicated in the tables. The
group cited strong ethical reasonsfor offering antivira sto contacts, but recommended
aggressive antiviral prophylaxis of contacts only during the pre-pandemic phase. The
use of antivirals without clear objectives and target groups, which could lead to drug
resistance, was cited as an example of how the inappropriate use of an intervention can
do more harm than good. Good preparedness plans could help prevent this problem
from arising.

Sour ces of guidance

When evaluating measures and making recommendations, the working group took into
account lessons from the recent SARS outbreak, historical data from previous
pandemics, and experiences during the 1997 outbreak of human cases of H5N1
infection in Hong Kong. The SARS outbreak was considered informative, as it tested
the feasibility and to some extent the effectiveness, under emergency conditions, of non-
medical public health interventions. In addition, SARS was one of thefirst severe new
diseases to spread rapidly along the routes of international air travel. Compared with
pandemics during the previous century, which began in 1918, 1957, and 1968,
experiences in the control of SARS may be more relevant to the behaviour of an
infectiousdiseasein aworld whereairlinesnow carry an estimated 1.6 billion travellers
every year.
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The group agreed that the characteristics of apandemic viruswould differ in significant
ways from that of anormal influenzavirus, but felt that certain key characteristics of
influenza viruses, such as the incubation period and patterns of virus shedding, would
likely be similar. Pandemic influenzawas considered far more difficult to control than
SARS for several reasons. The incubation period for influenza (2 to 3 days) is much
shorter than that for SARS (10 days); contact tracing would therefore need to be much
more rapid. Infectivity for influenza may begin up to 24 hours before symptomsand is
believed to peak during early symptoms. Children can play a significant role in
influenza transmission and may shed influenza virus longer than adults.
Immunocompromised persons may shed influenzavirusfor very long periods. Aswith
SARS, droplet spread is most important epidemiologically for normal influenza.
Influenza can, however, also spread by the aerosol route,.

The concentration of SARS in hospital settings, placing health careworkersat particular
risk, facilitated case detection and contact tracing. Epidemiological indicators will be
less helpful for influenza, which has no well-defined risk group. As influenza has a
shorter serial interval than SARS, the number of secondary caseswill grow much faster;
acommunity-wide outbreak of pandemic influenza cannot be prevented once efficient
human-to-human transmission is established. Influenza has non-specific symptoms,
differential diagnosisisdifficult, and laboratory diagnosisis complex and costly. The
group felt that these difficulties would be most important during the pre-pandemic
phases when cases are few and the diagnosis and investigation of each yields useful
information.

Limitations
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The tables were prepared with the understanding that they are based on incomplete
scientific dataand do not constitute WHO recommendations. They should be adapted by
countries taking into account their special circumstances, and are not intended to
supplant national sovereignty and decision-making. Equally the group agreed that
individual countries should generally not betaking decisionsinisolation since decisions
and actionsin one country will frequently have implications €l sewhere.

The tables list a series of measures as options that were considered most likely to be
effective by public health experts, based on the limited scientific data available and
experiences in the control of other epidemic-prone diseases of international concern.
However, the effectiveness of most measures for the control of influenza has not been
evaluated in scientific studies. An analysis of available research suggeststhat anumber
of theepidemiological characteristics of influenza, important for designing an effective
control strategy, remain poorly understood. For measures of uncertain effectiveness, an
effort was made to balance expected effectiveness against potential costs and likely
harm. Measures considered ineffective were generally discouraged but permitted in a
few exceptional cases.

Recommendations are based on public health considerations; the decisions of policy-
makers and practitioners will understandably take into account other factors, such as
available resources, political concerns, and economic and social consegquences. Some
countries may have special characteristics (status as an island, or long and porousland
borders) that may likewise lead to adaptation of recommended measures.
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Recommendations and conclusions

1

An influenza pandemic is a public heath emergency that rapidly takes on
significant political, social, and economic dimensions. A broad range of
government departments apart from public health should be engaged in pandemic
preparedness planning and will need to be involved in decisions regarding
interventions having potentially broad impact outside the health sector.

Emergency decisions will need to be made in an atmosphere of scientific
uncertainty. Health authorities may need to change recommended measuresas data
about the causative agent become available and the epidemiological situation
evolves, and asinterventions either succeed in contai ning transmission or losetheir
effectiveness. The basisfor al interventions should be carefully explained to the
public and professionals, as well as the fact that changes can be expected.

Non-medical interventions will be the principa control measures pending the
availability of adequate supplies of an effective vaccine. Many will have their
greatest potential impact in pre-pandemic phaseswhile otherswill have arole after
apandemic hasbegun. In some resource-poor settings, non-medical interventions
will be the only control measures available throughout the course of apandemic.

Non-medical interventions considered by the consultation include public risk
communication, isolation of cases, tracing and appropriate management of
contacts, measures to “increase socia distance” (such as cancellation of mass
gatherings and closure of schools), limiting the spread of infection by domestic
and international travel, and the targeted use of antiviral drugs. Certain measures
arerecommended for consideration based on apublic health perspective, although
it isrecognized that other factors (such asavailability of health resources, political,
economic and social considerations) and a country’s special circumstances will
legitimately influence national decisionsregarding prioritization and implementa-
tion of the various options.

In generd, providing information to domestic and international travellers(risksto
avoid, symptomsto look for, when to seek care) isabetter use of health resources
than formal screening. Entry screening of travellers at international borders will
incur considerabl e expense with adisproportionately small impact on international
spread, although exit screening should be considered in some situations.

Emerging virus strains with pandemic potentia require urgent and aggressive
investigation to provide a stronger scientific basis for control recommendations
and the strategic use of resources. Confirmation of early episodes of human-to-
human transmission is especially important. Biological specimens as well as
epidemiological and clinical data must be obtained and shared with extreme
urgency, under the leadership of WHO. Advance planning is needed to take
advantage of this narrow window of opportunity to contain or slow transmission,
which will close quickly once a pandemic begins.

Health authorities may need to introduce extraordinary measures under emergency
conditions. Thisislikely to require improvement of public health capacities and
modernization of public health laws at national and international levels. The
necessary legal authority for implementation of these measures must be in place
before apandemic begins. Respect for public health ethics and fundamenta human
rightsiscritical.
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Measures at the national level
(for persons living or travelling within an affected country)

Measures

Phases*

Comments

Pre-pandemic

0.1]0.2 0.3 1.0
Public health information, communication
Information for public on risks and risk avoidance Y Y Y Y
(tailored to target population)
Information for professionals Y Y Y Y
Advice on universal hygiene behaviour Y Y Y Y
Preparatory information on next phase Y Y Y Y
Measures to reduce risk that cases transmit
infection
Confinement
— Confine cases (mild and severe) as appropriate to Y Y Y Y | Need to plan for large numbers of
local situation; provide medical and social care severe cases.
Face masks'
— Symptomatic persons Y Y Y Y | Logistics need to be considered.
— Exposed person: undertake risk assessment considering: C C C C | Consider recommending masks based
evidence of human-to-human transmission; closeness on risk assessment.
of contact; frequency of exposure
— Persons seeking care (respiratory illness) in risk area Y Y Y Y | Need more data, especially on use by
(waiting room) well persons.
Measures to reduce risk that contacts transmit
infection
Tracing and follow-up of contacts Y Y Y N | Not feasible once pandemic starts.
Self-health monitoring and reporting if ill Y Y N Y
Voluntary quarantine (home confinement) of healthy N N Y N | Home confinement should also apply to
contacts; provide medical and social care persons undergoing antiviral
prophylaxis, as efficacy not known.
Advise contacts to reduce social interaction N N NR N | Not relevant for contacts in quarantine;
see also measures to increase social
distance.
Advise contacts to defer travel to unaffected areas N Y NR Y | Precautionary principle when unclear
whether human-to-human transmission
is occurring; see also travel measures.

Y = Yes, should be done at this phase; N = No, not necessary at this phase; C = Should be considered; NR = Not relevant
'Quality and type of mask depend on risk group. Cases: surgical mask; health care workers: N95 or equivalent; others: depends on risk.
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Measures Phases* Comments
0.1 0.2 0.3 1.0
Provide contacts with antiviral prophylaxis’ Y Y Y N | Principle of early aggressive measures
to avert pandemic.
Measures to increase social distance
Voluntary home confinement of symptomatic persons Y Y Y Y | Measures needed to reduce risk of
transmission to other household
members.
Closure of schools (including pre-school, higher education) in N N C C | Depends on epidemiological context —
conjunction with other measures (limiting after-school extent to which these settings
activities) to reduce mixing of children contribute to transmission.
Population-wide measures to reduce mixing of adults N N C C | Consider in certain circumstances —
(furlough non-essential workers, close workplaces, extent to which unlinked community
discourage mass gatherings)’ transmission and transmission in
workplaces occurs.
Masks in public places N N N N | Not known to be effective; permitted
but not encouraged.
Measures to decrease interval hetween symptom
onset and patient isolation
Public campaign to encourage prompt self-diagnosis Y Y Y Y
Urge entire population (affected area) to check for fever at N N N N
least once daily
Set up fever telephone hotlines with ambulance response N N C N
Set up fever clinics with appropriate infection control N N C N
Introduce thermal scanning in public places N N N N | Not effective based on experience; also
requires individual and public health
action for identified febrile persons.
Disinfection measures
Hand washing Y Y Y Y
Household disinfection of potentially contaminated surfaces Y Y Y Y
Widespread environmental disinfection N N N N
Air disinfection N N N N

“Implementation depends on adequate supplies and may require a global stockpile with a pre-negotiated targeting and delivery
strategy to ensure availability in the area where a potential pandemic virus emerges. Prophylactic use will depend on evidence of
effectiveness. Targeted use required because of potential for drug resistance, side effects and limited supplies. Targeted use might
consider: public prevention; protection of health care workers; protection of other essential service providers; individual treatment.

*Given a pandemic strain causing significant morbidity and mortality in all age groups and the absence of a vaccine, authorities should
seriously consider introducing population-wide measures to reduce the number of cases and deaths. Decisions can be guided by
mathematical and economic modelling. If modelling indicates a reduction in the absolute numbers of cases and deaths, decisions to
introduce measures, involving multiple government sectors, will then need to balance the protection of priority functions against the

risk of social and economic disruption.
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Measures Phases* Comments
0.1 {02 |03 1.0

Measures for persons entering or exiting an infected

area within the country

Advise to avoid contact with high-risk environments (infected | Y Y Y Y

poultry farms, live poultry markets)

Recommended deference of non-essential travel to affected N N Y Y | If significant areas of country remain

areas unaffected.

Restrict travel to and from affected areas N N N N | Enforcement of travel restrictions
considered impractical in most
countries but likely to occur voluntarily
when risk appreciated by the public.

Cordon sanitaire N N N N | Enforcement considered impractical.

Disinfection of clothing, shoes, or other objects of persons N N N N | Not recommended for public health

exiting affected areas purposes, but may be required by
veterinary authorities to prevent spread
of infection in animals.

*Phases

0.1 = A novel virus subtype is isolated from a single human case. No evidence of further spread or outbreak

activity.

0.2 = Two or more human infections with the novel virus subtype are confirmed. No evidence of human-to-

human transmission.
0.3 = Human-to-human transmission is confirmed.

1.0 = Onset of pandemic. The new virus subtype causes several outbreaks in at least one country, shows
international spread, and causes serious morbidity and mortality in at least one segment of the population.
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Measures at the international level

Measures Phases* Comments
Pre-pandemic
0.1 0.2 0.3 1.0
Measures at borders for persons entering or exiting Message must be tailored to phase.
a country While travel would remain matter of
. personal choice, transparency must be
Information to travellers . .
X assured in order to allow for informed
— Outbreak notice Y Y Y Y . .
decision-making. Consequences for the
— Recommend that travellers to areas experiencing Y Y N N |traveller may include personal risk to
outbreaks of highly pathogenic avian influenza avoid health and economic harm.
contact with poultry farms and live animal markets
— Recommend deference of non-essential international N N Y Y
travel to affected areas
— Recommend deference of non-essential international See screening measures.
travel from affected areas
Measures at borders for international travellers
coming from or going to affected areas
Health alert notices to travellers to and from affected areas | N N Y Y | WHO negotiates with IATA to ensure
that airlines distribute health alert
notices; WHO facilitates shared notice
formats among countries.
Medical surveillance
— Daily self-checking for fever
Travellers from affected area N N Y Y
Travellers to affected area N N N Y
— Self-reporting if symptoms appear in travellers from Y Y Y Y | Contacts of confirmed cases should be
affected areas encouraged to monitor health.
. . . uarantine may be indicated. Persons
— Advice on how to behave if ill after travel in affected Y Y Y Y Q y
. . . on affected conveyance should be
areas (seek health care, give travel history, receive . |
) . o . traced and similarly advised.
influenza lab test); if pandemic virus detected, patient
should be isolated and public health officials, including
WHO, notified.

Entry screening for travellers coming from affected areas Due to lack of proven health benefit,
practice should be permitted (for
political reasons, to promote public
confidence) but not encouraged.
Travellers should receive health alert
notices instead.

— Screening for symptoms (visual detection of symptoms) N N N N | Entry screening may be considered
. . ) where host country suspects exit
— Screening for at-risk travellers (health declaration, N N N N . b Iy P ller’
sestionnaire) screening (see be gw)_at trave ler’s
4 point of embarkation is suboptimal.

Y = Yes, should be done at this phase; N = No, not necessary at this phase; C = Should be considered; NR = Not relevant
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— Thermal screening N N N
— Medical examination N N N
Entry screening options for geographically isolated N N Y Feasible, may prevent entrance of

infection-free areas (islands)

pandemic virus. May also be relevant
where country's internal surveillance
capacity is limited.

Exit screening for all travellers from areas with human N N Y More feasible than entry screening for
infection detecting early cases.

— Screening for symptoms (visual detection of symptoms) N N N Not feasible due to passenger volume.
— Screening for at-risk travellers (health declaration, N N Y

questioinnaire)

— Thermal scanning or ear-temperature measurement N N Y Thermal scanning less sensitive and
specific but may be more practical than
ear-temperature scanning.

— Stop list of isolated or quarantined persons N N N May be feasible in certain countries,
but generally not encouraged.

— Recommend that ill persons postpone travel Y Y Y

— Medical examination for travellers at risk or with fever N N N Not feasible to implement at borders.

Measures for countries with porous borders
(including informal or illegal crossing points)
adjoining affected areas

Raise awareness among health care providers and general N N Y
public to facilitate “informal” surveillance and response
measures, such as social distancing, quarantine or isolation

WHO to post relevant guidelines on
web for use by countries in developing
posters, mass media messages, and
similar measures. Possible benefits
include rumour control.

Measures for travellers on board international
conveyances from affected areas

Recommend self-reporting if influenza-like symptoms N N Y

appear

Separate sick travellers (if possible) on board N N Y On flights from affected areas, masks
should be offered to all passengers
upon boarding.

Advise health authority at countries of traveller's Y Y Y Established requirement for

embarkation, destination and transit that a person on
board is ill (airline is responsible for destination only)

destination, but not uniformly observed
in practice.

Share epidemiological information for contact tracing with | N N Y
national public health authorities

Countries to share this information
directly with others, as appropriate.

*Phases

0.1 = A novel virus subtype is isolated from a single human case. No evidence of further spread or outbreak activity.
0.2 = Two or more human infections with the novel virus subtype are confirmed. No evidence of human-to-human transmission.

0.3 = Human-to-human transmission is confirmed.

1.0 = Onset of pandemic. The new virus subtype causes several outbreaks in at least one country, shows international spread, and

causes serious morbidity and mortality in at least one segment of the population.
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WORKING GROUP THREE: Antivirals—ther use and availability

Background

Research has shown that antiviral drugs are effective for both the prevention
(chemoprophylaxis) and early treatment of influenza, if administered within 48 hours
following the onset of illness. During normal seasonal epidemics, antivirals are
considered an important adjunct to vaccination as a strategy for reducing the medical
and economic burden of influenza. Their use can reduce the duration of uncomplicated
disease and the likelihood of complications requiring antimicrobial treatment and
possibly hospitalization. Less certain, due to lack of studies, is their ability to reduce
serious complications and mortality in groups at highest risk, including the elderly and
persons with underlying disease.

Many questions surround the most appropriate use and expected impact of antivirals
during apandemic. Under pandemic conditions, their importanceis elevated during the
first wave of infection, when vaccines— unguestionably the most useful medical tool for
reducing morbidity and mortality — are not yet available. In the absence of vaccines,
antiviralsare the only medical intervention for providing both protection against disease
and therapeutic benefit in persons who are ill. Moreover, unlike pandemic vaccines,
antivirals can be stockpiled in advance and have the added advantage of being
immediately effective. Antivirals may also have an important role during the early
response to the emergence of anew virus with pandemic potential. During that phase,
aggressive prophylactic use of antiviralsin the outbreak foci, supported by rapid case
detection and contact tracing, could reduce opportunities for adaptive mutation and
reassortment between avian and human viruses and thus possibly prevent thevirusfrom
establishing efficient human-to-human transmission.

At the sametime, however, therole of antiviralsin mitigating theimpact of apandemic
faces severa obstacles. Foremost among these are the extremely limited supplies,
determined by low use of antivirals during the inter-pandemic period, and negligible
surge capacity for production. Priceisanother major obstacle. Current costsfor eventhe
shortest duration of treatment place these drugs outside health budgets in the vast
majority of countries. These limitations makeit highly unlikely that antivirals could be
used to delay progression of a pandemic once efficient transmission is established, as
doing so might require extensive population coverage. Limited supplies also constrain
the use of antivirals asastrategy for reducing the burden of illness on alarge scale and
thus protecting health services from being rapidly overwhelmed. Their use to reduce
social disruption by preserving essential serviceswill require difficult decisions about
priority groups, supported by strong public communications to explain why accessis
limited and to help keep expectations realistic.
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Decisions about the use of antivirals during a pandemic also need to consider the
properties of individual drugs. Four antiviralsare available in two drug classes. the M2
ion channel inhibitors (amantadine and rimantadine) and the neuraminidase inhibitors
(osdltamivir and zanamivir). Although influenzavaccineisincluded in the WHO model
list of essential medicines, these antiviralsare not; accessin most devel oping countries
isnon-existent. Apart from limited supplies, uneven access, and high costs, the major
obstaclesto the wide-scal e use of these drugsinclude side effectsfor certain agents, the
risk of drug resistance, and limited safety datain key sub-populations, includinginfants,
young children, and pregnant women.

TheM2 inhibitorshavealong shelf life (at |east two decades and possibly more), which
facilitates stockpiling, but are associated with side effectsin the central nervous system
and gastrointestinal tract. Side effectsare particularly important for amantadine, which
also has several recognized drug interactions. The need for individual prescribing of this
agent is a significant limitation to its wide-scale use. In addition, abundant evidence
points to the rapid emergence of drug resistance to both M2 inhibitors.

The neuraminidase inhibitors are newer drugs but are also much more expensive. They
are known to be effective for chemoprophylaxis against illness caused by epidemic
influenza. They are registered in around 65 countries for treatment and in around 13
countriesfor prophylaxis. Based on current knowledge, the neuraminidaseinhibitorsare
the preferred drugs for treatment during a pandemic because of their lower risk of
adverse events, decreased evidence of drug resistance, and therapeutic value in
decreasing lower respiratory tract complications. Evidence shows that treatment with
neuraminidase inhibitors reduces virus shedding; the impact on transmission during a
pandemic requires further investigation. While scientific data support the use of
oseltamivir for reducing influenza-related morbidity, its impact on mortality has not
been adequately studied. For zanamivir, wide-scal e application in apandemic response
islimited by poor bioavailability and administration viaan inhaler device aswell asby
the shortage of supplies.

The formulation of nationa strategies for using antivirals thus faces significant
constraints linked most importantly to the inadequacy of supplies and high price,
especialy for the newer drugs. Scarce supplies of an emergency intervention create
ethical dilemmas of priority access both within and among countries. Optionsfor using
antiviralsarefurther governed by public health objectives at different pandemic phases,
the scal e of use needed to reach these objectives, the adequacy of distribution systems,
and the properties of individual drugs, including their costs, performance characteristics,
and side effects. The capacity of antivirals to reduce mortality is yet another area of
uncertainty that hinders rational preparedness planning. All of these issues were
considered by the working group on the use and availability of antivirals.

An important role constrained by limited supplies
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The working group benefited from participation by drug manufacturers and by
clinicians from Thailand and Viet Nam with experience in the management of human
cases of H5N1 infection. Results from mathematical modelling were used to assessthe
likely burden of a pandemic in terms of mortality, severe illness resulting in
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hospitalization, and health-seeking behaviour, which would also be a burden on
services. This information was considered useful in both forecasting the quantities of
antivirals needed to meet specific objectives and balancing costs against likely benefits.

One conclusion of the group was straightforward: supplies of antivirals are presently
extremely limited and could not be augmented during the course of a pandemic. The
production of antivirals is a multistage process necessitating a lead time of one year.
Production capacity isdriven by theinter-pandemic demand for antivirals, which —like
the priority given to influenza—islow in most countries. Manufacturers estimate that
five years would be needed to increase supplies to an adequate level. Although bulk
ingredients can be produced within a month and are less expensive, this option was
noted to raise significant regulatory, legal, and logistic chalenges. As production
capacity cannot be increased, stockpiling in advance becomes the only option for
ensuring adequate supplies during apandemic. Advance orders are understandably the
preferred option for manufacturers. For all these reasons, the group recommended that
governments consider the stockpiling of antivirals as a precautionary measure.

In general, the group felt that prophylaxis is more likely to prevent serious
complications than treatment, as it prevents disease from occurring in the first place.
However, the use of antiviralsfor prophylactic purposes would require a prohibitively
large stockpile. The group concluded that early treatment is a more efficient use of
resources than prophylaxis. The group further recommended that, where available, the
neuraminidase inhibitors should be the preferred drugs for treatment. If the M2
inhibitors must be used for treatment, this should be done with afull awareness of their
side effects and propensity to devel op resistance.

Useat different phases

With these considerations in mind, the group looked at the role of antivirals and
indicatorsfor their use during the different phases of apre-pandemic situation and after
a pandemic has been declared. In a key innovation, the group recommended that the
establishment of aninternational stockpile of antivirals be considered for use at distinct
phases and for specific objectivesin the pre-pandemic period. Antiviralsare expected to
be effective for the treatment of human illness caused by avian influenza.

No human-to-human transmission. At the phase when no human-to-human
transmission has been documented, a stockpile would allow arapid response aimed at
preventing human infections. At thisphase, antiviralswould be used for the prophylaxis
of persons, such as poultry cullers, at high risk of exposure, the protection of teams
investigating the outbreak, and the early treatment of symptomatic persons. Prophylaxis
of groups at high risk should be combined with administration of vaccine protective
against circulating strains of influenzavirusto reducetherisk of reassortment following
human co-infection with avian and human viruses.

Limited human-to-human transmission. At the next phase, when limited human-to-
human transmission has been confirmed, the use of antivirals would be driven by a
focus on clusters of cases with the objective of reducing further human cases and thus
preventing or at least delaying further spread. Should these clustersbe caused by avirus
that has not yet established efficient human-to-human transmission, targeted and
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aggressive use of antivirals might also limit opportunities for the virus to improve its
transmissibility through adaptive mutation during continuing chains of transmission.
Antivirals would be used for the early treatment of suspected cases, prophylaxis of
contacts, including heath care workers, and may be considered for intense
(“saturation”) prophylaxis around a limited number of small, well-defined clusters.

In both phases, however, the group cautioned against the raising of unrealistic
expectations, as no one knows whether the spread of a pandemic can be prevented or
delayed. Attempts to do so rely on two main assumptions: that the drugs will be
effective against an emerging pandemic virus (which is considered likely), and that
surveillance systemsin the affected country are sufficiently strong to detect the earliest
cases and clusters, identify contacts, and deliver drugs during a very short incubation
period.

Pandemic declared. The objectivesfor antiviral usewould shift dramatically following
the declaration of a pandemic. One conclusion was clear: an internationa stockpile
could not be used to meet the needs of individual countries once the virus has
established efficient transmission and apandemic has been declared. In addition, contact
tracing and management, considered important for antiviral useat earlier stages, would
no longer be feasible once a pandemic is fully under way. Prioritized national
distribution, supported by public education, would be the likely strategy with two
objectives. to reduce morbidity and mortality in patients and to buy time for the
augmentation of vaccine stocks and limiting spread in theinitial months of apandemic.
Somedegree of social disruption in countries might beinitially mitigated by prioritizing
distribution to protect essential services. Priority groups would need to be defined by
national authorities, but might include health workers and first responders and workers
providing essential municipal services. Advice on factors to consider when making
these decisionsis contained in WHO Guidelines on the Use of Vaccines and Antivirals
during Influenza Pandemics. For treatment, priority might go to patients considered at
high risk of severe disease. For this purpose, clinical predictors of serious outcomes
would be needed to better target the use of limited supplies.

Improving availability
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Ontheissueof antiviral availability, the group reached several stark conclusions: global
supplies at the start of a pandemic will be extremely limited; most countries will have
no access to antivirals throughout the course of a pandemic; stockpiling of drugsin
advance is the only strategy for ensuring sufficient supplies. Participants agreed that
conditions of access would be best in countries that have manufacturing capacity,
regularly purchase antiviralsfor seasonal use, or have stockpiled drugsin advance. The
group saw little hope that antivirals would be available in devel oping countries, where
the pandemic response would have to rely on public health measures until vaccines
became available. Increased use of antiviralsduring theinter-pandemic years, based on
better understanding of the medical and economic burden of annual influenza
epidemics, was seen asthe main way to improve production capacity. Moreover, given
the unpredictable nature of influenza pandemics, participants recognized the difficulty
of persuading countriesfacing other immediate and urgent health problemstoinvestin
drugs for a potential future emergency, however great its projected impact might be.


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_RMD_2004_8/en/
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The group gave particular attention to the ethical dilemmas regarding fair access and
rationing of limited and finite supplies. Participants agreed that a solution to this
problem will be hard to find; much work needsto be done on the part of WHO, national
authorities, donor agencies, and manufacturers. Another problem was the present
absence of agreement on national and international prioritiesand use strategiesfor finite
supplies. It was not considered realistic to ask countriesthat have invested in their own
protective stockpile to share it with others once a pandemic is fully under way.

Other options explored ranged from aradical change in the production infrastructure,
possibly involving purchase of the manufacturing license and production by another
manufacturer, to questions of whether a shorter course, reduced dose, and later
treatment might ater patterns of virus shedding and thus have an impact on
transmission. Monitoring for the emergence of drug resistance was considered
important, aswasthetheoretical possibility that wide-scal e use of antivirals might exert
selective pressure on the virus, resulting in its modification. The group also cited the
need for operational research to better determine the logistics of wide-scae
administration of antivirals. Possibilitiesopened by therapid production and lower price
of bulk ingredients should be explored together with national regul atory authoritiesand
manufacturers.

Finaly, participants stressed the need to help policy-makers better understand the
benefits of antivirals, when used as an adjunct to vaccination, during seasonal influenza
epidemics, and their limitations aswell as benefits during afuture pandemic. Thegroup
equally stressed the need to guard against public perceptions that antivirals are a
panaceafor protecting populations during apandemic. Vaccines are unquestionably the
most important tool for doing so. Pending their availability, antivirals would have an
important, but limited role to play.

Recommendations and conclusions

1. Antivirds are expected to be effective against human illness caused by avian
influenza and human pandemic strains. Pending the availability of vaccines, they
will be the only influenza-specific medical intervention for use in a pandemic.

2. Inadequate supplies are a magjor constraint. Supplies are presently extremely
limited and manufacturing capacity could not be augmented during the course of a
pandemic. At current capacity, several yearswould be needed to increase supplies
appreciably.

3. Most countries will have no access to antivirals throughout the course of a
pandemic and will need to rely on public health measures and supportive care until
vaccines become available.

4. Conditions of access will be best in countries that have manufacturing capacity,
regularly purchase antiviral sfor seasonal use, or have stockpiled drugsin advance.

5.  Stockpiling of drugs in advance is currently the only way to ensure sufficient
supplies at the start of a pandemic. Governments with adequate resources should
consider pursuing this option as a precautionary measure.
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10.

11.

12.

Establishment of an international stockpile of antivirals should be considered for
use for specific objectives in the pre-pandemic period, when opportunities for
averting a pandemic or delaying its further spread are likely to be greatest. An
international stockpile could not be used to meet the needs of individual countries
once a pandemic is fully under way.

Increased use of antivirals during the inter-pandemic years, based on better
understanding of the medical and economic burden of annual influenzaepidemics,
is one strategy for augmenting production capacity.

Priceisthe second major constraint. Current costs for widespread use of even the
shortest duration of treatment place these drugs outside health budgetsin the vast
majority of countries.

Additional obstacles to wide-scale use include side effects of certain agents
(especially amantadine), therisk of drug resistance, and limited safety datain key
sub-populations.

Early treatment is a more efficient use of resources than prophylaxis, which
requires a prohibitively large stockpile.

Where available, the neuraminidase inhibitors are the preferred drugs for
treatment. If the M2 inhibitors must be used for treatment, this should be donewith
afull awareness of their side effects and propensity to develop resistance.

Scarce supplies of an emergency intervention create ethical dilemmas of priority
access both within and among countries. Ethical dilemmas regarding fair access
and rationing of finite supplies will be difficult to resolve but must be addressed.
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WORKING GROUP FOUR: Better vaccines — better access

Background

Vaccines arethe single most important intervention for preventing influenza-associated
morbidity and mortality during both seasonal epidemics and pandemics. Manufacturers,
supported by laboratories in the WHO Glaobal Influenza Surveillance Network, have
considerable experience in the production of annual vaccines to match each season’s
circulating strains. Globa manufacturing capacity for influenza vaccinesis finite and
currently estimated at 260 million doses of trivalent vaccine per year. M orethan 90% of
this production capacity is concentrated in countries accounting for only 10% of the
world’s population.

Aninfluenzapandemic isone of the few disease eventsin which all populationswill be
fully susceptibletoinfection. A mass vaccination strategy istherefore required, and all
countries will need rapid access to large supplies of pandemic vaccine. This need will
not be met: current manufacturing capacity is sufficient to cover less than 5% of the
world' spopulation. Thedemand for vaccineswill be sudden, and distributioniscertain
to be unegual, as the few countries with manufacturing capacity can be expected to
reserve supplies for their own populations.

No country will have adequate supplies at the start of a pandemic. The production of a
vaccinefor apandemic virusisaunique processthat requires emergency proceduresfor
its development, licensing, production, and delivery. Stockpiling of vaccine in
preparation for apandemic is not an option, as vaccine composition needsto match the
unique genetic and antigenic characteristics of the new virus. Production must therefore
await the emergence and characterization of the virus. After anew pandemic virus has
beenisolated, at least 4 to 6 monthswill be needed to produce thefirst doses of vaccine.
The subsequent augmentation of supplies will be progressive.

A common characteristic of pandemics is the occurrence of successive waves of
infection. Although global vaccine supplies will almost certainly remain inadequate
throughout thefirst wave of infection, their avail ability for subsequent waves should be
greatly beneficial.

Obstacles to development, production and licensing

Industry haslittle incentive to build additional manufacturing capacity, which requires
very largelong-terminvestmentsfor an event that occursonly rardly and unpredictably.
An estimated 3 to 5 years would be needed to develop and validate a new production
line. The rapid and large-scale manufacturing of pandemic vaccines faces several
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barriersin addition to limited facilities. Rapid production requires access to patented
technologies, such as reverse genetics for strain development and adjuvants for
improved immunogenicity. Although patent issues are manageable for the larger
vaccine companies, other manufacturers may have difficulty securing access to these
technologies.

Another constraint is the required production of pandemic vaccinesin facilities with a
high level of biosafety. Only a few facilities are presently equipped to meet the
enhanced biosafety level 2 conditions needed for safe manufacturing of pandemic
vaccines, as recommended by WHO (Production of pilot lots of inactivated influenza
vaccine from reassortants derived from avian influenza viruses).

If the reverse geneticstechnol ogy isused, the pandemic strain would be classified under
European Union regul ations as agenetically modified organism, meaning that, in some
important manufacturing countries, biosafety level 3 facilities would be required for
vaccine production. To initiate large-scal e production of apandemic vaccine, industry
will need support to implement aproduction environment at the required biosafety level.
A less costly alternative would be the revision of legislation to provide for the
exemption of pandemic vaccine production using reverse genetics technology from
constraints pertaining to work with genetically modified organisms.

Several technical options could be used to increase capacity. A pandemic vaccine will
most likely be amonoval ent vaccine as opposed to the trivalent vaccines currently used
in seasonal epidemics, thus increasing annual production capacity from 260 million
dosesto an estimated 750 million doses. Other optionsfor increasing capacity include
decreasing the antigen quantity per dose and using adjuvants to improve
immunogenicity. If a monovalent adjuvanted vaccine is produced, annual production
capacity could riseto an estimated 6 billion doses. However, two doses of vaccine may
be needed to confer adequate protection in fully susceptible populations. If the vaccine
is produced in the traditional way, using embryonated eggs instead of cell-culture,
advance efforts to secure an adequate egg supply could avoid delays in production.

Some work on the development of a pandemic vaccine can be done in a pre-pandemic
situation. However, given the unpredictability of pandemics, industry needs a strong
incentiveto invest in aproduct that may never be needed. For example, work currently
under way to define the profile of an H5N1 pandemic vaccine incurs high production
costs to produce small clinical batches that may never see acommercia return.

Obstaclesto effective and equitable delivery
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Questions of equitable delivery within and between countriesare not easily resolved as
the demand for pandemic vaccines will be sudden and supplies will become available
only progressively. Furthermore, as manufacturing capacity is concentrated in Europe
and North America, and producing countries can be expected to reserve scarce supplies
for their own populations, non-producing countries are likely to face the most acute
shortages.

Manufacturing capacity isdriven by the demand for vaccines during theinter-pandemic
years. Increased demand for seasonal vaccines would increase capacity to manufacture
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pandemic vaccines. Increased vaccine use during the inter-pandemic years also gives
countries experience in the logistics of vaccine administration. Participants agreed,
however, that limited resources and competing health priorities will preclude any
investment in influenza immunization programmes in some countries.

Many countries have considerabl e experience with mass immunization programmesfor
childhood diseases and during emergency situations, such asthose caused by outbreaks
of yellow fever and epidemic meningitis. The implementation of mass immunization
strategiesduring apandemic could draw on existing infrastructuresand experiences and
should not be an impediment to effective and equitable vaccine delivery.

Strategies and priority actions. expand and expedite production

A global approach to the sharing of intellectual property rights should be adopted to
encourage vaccine production by more manufacturers, including those located in
developing countries. Such an approach could extend access to important production
technologies, notably reverse genetics and the use of adjuvants. The need for uniform
biosaf ety requirements— another urgent concern during the emergency of apandemic—
should be addressed by WHO. International coordination of clinical trials of candidate
vaccines could accel erate the availability of apandemic vaccine, when needed. Clinical
trials, though essential, are expensive and may require support from the international
community.

WHO should convene atechnica meeting of influenzavaccine manufacturersto define
existing pandemic vaccine capacity, identify specific impediments to improved
capacity, and work out short- and long-term technical solutions. Possible short-term
solutionsinclude the devel opment of vaccines using alower antigen content and the use
of adjuvantsto improve immunogenicity. The outsourcing of certain production steps,
such as filling and packaging, could be another option. Such outsourcing should
preferably involve countriesthat do not have national vaccine manufacturing capacity.
Outsourcing can be expected to reduce vaccine prices, possibly stimulating the demand
for seasonal vaccinesin devel oping countries. The group regarded technol ogy exchange
between industrialized and developing countries, supported by manufacturers, as
another important option, and recommended that vaccine manufacturersin developing
countries participate in the influenza vaccine supply task force of the International
Federation of Pharmaceutical Manufacturers Associations.

Several other potential obstacles to vaccine availability can also be addressed in
advance. For example, national authorities can address liability issues likely to arise
with massimmunization using anew pandemic vaccinewith an unknown profile of side
effects. National authorities can also develop fast track procedures for licensing and
testing of pandemic vaccines and new ddivery formats, such as multidose vials.

L ong-term solutions include the production of vaccines using cell-culture technology
and the expansion of capacity based on more extensive vaccine use during the inter-
pandemic years. Another strategy is the advance preparation of pilot lots of vaccine
against virus subtypes considered likely to devel op pandemic potential, such asthe H5,
H7, H9 and H2 subtypes. For example, H5, H7, and H9 subtypes are all known to have
crossed the species barrier from birdsto humansin recent years. WHO should explore
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the advisability of establishing a limited stockpile of vaccines for these candidate
viruses for the exclusive purpose of preventing an emerging pandemic virus from
establishing efficient human-to-human transmission or at least delaying its further
spread. In these and other activities, manufacturers would need financial or other
incentives to support investments that might not bring acommercial return.

A particularly effective long-term solution would be to develop vaccines that protect
against several candidate pandemic viruses, as such vaccines could be produced and,
depending on their shelf-life, probably stockpiled in advance. If thevaccinea so induces
long-lasting immunity, thiswould open aunique opportunity for preventive vaccination
against afuture pandemic during the inter-pandemic years rather than during the chaos
of apandemic. Participants urged public funding agenciesto support research on cross-
subtype, long-lasting vaccines.

Strategies and priority actions: increase equitable access

40

Equitable accesswill not be possible so long as global manufacturing capacity remains
inadequate. Improved vaccine use during the inter-pandemic years is one way to
increase capacity. This is, however, a long-term strategy that depends on the higher
positioning of influenza among the many other infectious diseases that compete for
attention and funds. In May 2003, the World Health Assembly agreed on vaccination
coveragetargetsfor those countries with influenzavaccination policiesaready in place.
Countries without such policies were urged to assess the disease burden and economic
impact of seasonal epidemics as a basis for framing policies in the context of other
national health priorities." Reports to WHO on progress in reaching these objectives
would be welcome.

During a pandemic, vaccines become a precious commodity, and countries should
anticipate a sudden demand for limited supplies. As a preparedness measure, al
countries should define in advance the groups that should be protected first, using the
existing WHO Guidelines on the use of vaccines and antivirals during influenza
pandemics, while also considering the need to protect supplies by guarding against
hoarding and the growth of ablack market. Assuppliesincrease, the strategy of targeted
vaccination isreplaced by massvaccination. Preparedness for mass vaccination includes
plans for the expansion and training of staff, logistics, communications, vaccination
safety, and the monitoring of adverse reactions. WHO can assist by preparing protocols
for safety monitoring and guidelines for mass vaccination based on considerable
experience with other diseases under both routine and emergency conditions.

Regional production strategies should be explored as an option for increasing vaccine
use during the inter-pandemic years. One example of aregional purchasing schemeisa
revolving fund maintained by PAHO for bulk purchasing of influenza vaccines, with
local filling, for some Latin American countries. The wider use of such schemes could
make prices more affordabl e for devel oping countries and possibly increase vaccine use.
The many countries that do not have national manufacturing capacity should also
consider bilateral and multilateral arrangements with countries that do have this
capacity. However, while countries are urged not to national i ze manufacturing capacity
during a pandemic, governments are likely to face great pressure to do so.
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Recommendations and conclusions

1

10.

Vaccines are the single most important intervention for preventing influenza-
associated morbidity and mortality during both seasonal epidemicsand pandemics.

No country will have adequate supplies of vaccine at the start of a pandemic. At
least 4 to 6 monthswill be needed to produce the first doses of vaccine following
isolation of anew pandemic virus. The subsequent augmentation of supplies will
be progressive. Stockpiling in advance is not an option.

Global manufacturing capacity, which is driven by vaccine demand during the
inter-pandemic years, is finite and inadequate. More than 90% of current
production capacity is concentrated in countries in Europe and North America
accounting for less than 10% of the world’ s population.

Equitable access will not be possible so long as global manufacturing capacity
remainsinadeguate. Countries without manufacturing capacity will face the most
acute vaccine shortages, as countries with manufacturing capacity can be expected
to reserve scarce supplies for their own populations.

The production of avaccinefor apandemic virusisaunique processthat requires
emergency procedures for its development, licensing, production, and delivery.

Important constraints to rapid and large-scale production of a pandemic vaccine
include intellectual property rights, biosafety requirements for production
facilities, and coordination and funding of clinical trials. A global effort to address
these constraints is an efficient approach

Country-specific issuesto be addressed by national authoritiesinclude procedures
for licensing and testing and liability issues surrounding massuse of anew vaccine
with an unknown safety profile.

Short-term solutions for augmenting suppliesincludethe devel opment of vaccines
using alower antigen content, use of adjuvants to improve immunogenicity, and
outsourcing of certain production steps. Another strategy involves advance
preparation of pilot lots of vaccine against virus subtypes with pandemic potential.
To pursue this strategy, manufacturers may need financial or other incentivesto
support investments in a product that might never be used.

Public funding should give priority to research on cross-subtype vaccines
conferring long-lasting protection. Development of vaccines protective against
several candidate pandemic virusesis a particularly effective long-term solution,
as it opens possibilities for stockpiling. If the vaccine confers long-lasting
immunity, preventive vaccination for afuture pandemic will be possibleasamagjor
step forward.

Increased vaccine use during the inter-pandemic years will increase production
capacity, but depends upon the burden of influenza within individual countries
compared with other health priorities. Regional production strategies and
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purchasing schemes should be explored as a strategy for increasing vaccine use
during the inter-pandemic years.

11. All countries should decide in advance on priority groups for vaccination when
suppliesarelimited and devel op strategiesfor expanding coverage when supplies
increase.

12. Vaccine manufacturersin devel oping countries should participatein theinfluenza
vaccine supply task force of the International Federation of Pharmaceutical
Manufacturer

Prevention and control of influenza pandemics and annual epidemics. World Health
Assembly Resolution WHAS56.19. Geneva: World Health Organization, 2003
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ANNEX ONE: Phasesin the progression towards a pandemic
asaguideto levelsof alert and preparedness

Phase 0.0

(inter-pandemic phase, preparedness level 0)
No indications of anew influenza virus subtype are reported.

Phase 0.1

(inter-pandemic phase, preparedness level 1)

A novel virus subtype is isolated from a single human case.
No evidence of further spread or outbreak activity.

Phase 0.2

(inter-pandemic phase, preparedness level 2)
Two or more human infections with the novel virus subtype are confirmed.
No evidence of human-to-human transmission.

Phase 0.3

(inter-pandemic phase, preparedness level 3)
Human-to-human transmission is confirmed.

Phase 1

(onset of pandemic)

Substantial transmission is confirmed.
The new virus subtype causes several outbreaksin at least one country, shows international
spread, and causes serious morbidity and mortality in at least one segment of the population.

Note: The phases are described in more detail in the WHO Influenza Pandemic
Preparedness Plan. The plan, developed in 1999, spells out some of the roles of WHO and
national authorities. Parts of the document are now being revised to take account of recent
events with pandemic potential and the recommendations and conclusions of the March 2004
consultation.
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ANNEX TWO: Recent WHO documentson influenza
and pandemic preparedness

— Avian influenza fact sheet
http://www.who.int/mediacentre/factsheets/avian_influenza/en/

- Global agendafor influenza surveillance and control
http://www.who.int/csr/disease/influenzal/gl obal agenda/en/

- Influenza pandemic preparedness plan. The role of WHO and guidelines for national or
regional planning. Geneva, Switzerland, April 1999 (under revision)
http://www.who.int/csr/resources/publications/influenzas WHO_CDS CSR_EDC 99 1/en/

- Production of pilot lots of inactivated influenza vaccines from reassortants derived from avian
influenza viruses. Interim biosafety risk assessment
http://www.who.int/csr/resources/publications/influenzaf WHO_CDS CSR_RMD_2003_5/en/

— WHO guidelines for global surveillance of influenza A/H5
http://www.who.int/csr/disease/avian_influenza/guidelines/global surveillance/en/

- WHO guidelines on the use of vaccines and antivirals during influenza pandemics
http://www.who.int/csr/resources/publications/influenza/ WHO_CDS _CSR_RMD_2004_8/en/
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ANNEX THREE: Agenda

Plenary morning session

Tuesday 16 March

08:30-09:00 Registration

09:00—09:15 Welcome address

09:15-09:20 Election of Chairpersons

09:20-09:30 Introduction of Objectives and Programme

09:30-10:00 Global response to the current avian flu outbreak in
Asia

10:00-10:30 Influenza Pandemics. challenges and issues

10:30-11:00 COFFEE BREAK

11:00-11:30 Development and use of influenza vaccine: issues and
challenges

11:30-12:00 Role of antiviralsin an influenza pandemic

12:00-12:30 Public health interventions for an influenza pandemic

12:30-12:45 Introduction of working groups

12:45-14:00 LUNCH BREAK (Group chairs and rapporteurs to
meet)

Dr A. Asamoa-Baah,
ADG/CDS

Dr M. Esveld, WHO/HQ

Dr H. Oshitani,
WHO/WPRO

Dr K. Stéhr, WHO/HQ

Dr A. Monto, USA

Professor K. Nicholson,

UK

Dr P. Horby, WHO
Viet Nam
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Working group 1: Surveillance for pandemic preparedness

Dr R. Andraghetti, Dr T. Azad, Dr A. Bosman, Dr A. Chaieb, Mr R. Dietz, Dr A. Ellis, Professor

N. Ferguson, Dr N. Gay, Dr T. Grein, Dr W. Hanshaoworakul, Dr H. Hollmeyer, Dr C. |hekweazu,

Dr K. Jebara, Dr Z. Jing, Dr T. Kiedrzynski, (Rapporteur), Dr S. Krishnan, Dr S. Lazzari, Dr W. Lim,

Dr D. Levy-Bruhl, Professor H. Thuy Long, Dr J. Macey, Mr M. Maimbo, Dr A. Merianos, Dr F. Meslin,
Dr A. Moen, Professor A.Plant, (Chair) Dr C. Roces, Dr Y .Souares, Dr |. Sow, Dr N. Teleb, Dr O. Uez,
Dr M. Vaenciano, Mr T. Waddell, Dr J. Watson, Dr D. Werker, Dr W. Zhang

14:00 - 14:10

14:15-14:30

14:30 - 14:45

14:45 - 15:00

15:00 - 15:25

15:25-15:45
15:45 -16:00

16:00 - 16:20

16:20-16:35

16:35 - 16:50

16:50—-17:05

17:05-17:20

17:20-18:00

46

Registration Introduction — goals of the group — selection of
Chair and Rapporteur

Welcome ad Experience of countries affected by avian
influenza A (H5N1) — Thailand

Experience of countries affected by avian influenza A
(H5N1) — Viet Nam

Experience of countries affected by avian influenza A
(H7N7) —the Netherlands

Implementation of WHO Guidelines for Global Surveillance
of Influenza A/H5 — national, regional and global issues

Animal influenza surveillance
TEA BREAK

Mathematical modelling of early influenza transmission:
transition from pre-pandemic to pandemic phase

Country perspective on epidemic influenza surveillance
systems and plans for the pandemic — Canada

Country perspective on epidemic influenza surveillance
systems and plans for the pandemic — Uganda

Country perspective on epidemic influenza surveillance
systems and plans for the pandemic — India

Influenza surveillance systems adaptability to a pandemic at
national, regiona and global levels

Discussion

Dr W Hanshaoworakul

Professor H. Thuy Long

Dr A. Bosman

Dr C. Roces

Dr K. B. Jebara

Dr N. Gay

Dr J.Macey

Mr M. Malimbo

Dr S. K. Krishnan

Dr C. Ihekweazu
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Working group 2: Public health interventions

Dr J. Beigel, Dr D. Béll, Dr I. Bonmarin, Dr M. Cetron, Ms M. Cheng, Ms P. Creese, Mr K.
Daobby, Dr J. Eiros, Dr M. Etchegorry, Mr D. Gamper, Dr B. Ganter, Dr N. Gay, Professor L.
Gostin, Dr C. Gonzales, Dr P. Guglielmetti, Dr M. Hardiman, Dr P. Horby, Prof J. Horvath, Dr R.
Ichhpujani, Ms M. Kindhauser, Dr R. Lam, Dr M. Lixin, Dr M. Machala, Professor Angus Nicoll,
(Chair) Professor P. Ndumbe, Dr N. Okabe, Ms C. Poncé, Dr P. Prempree, Dr G. Rodier, Dr C.
Roth, Mr D. Rutz, (Rapporteur) Dr R. St. John, Dr K. Vandemaele, Dr L. Zhengmao

14:00 - 14:15

14:15-14:45

14:45-15:15

Introduction — goals of the group — selection of Chair
and Rapporteur

Mathematical modelling of early influenza Dr N. Gay
transmission, including considerations regarding

further subdivision of pandemic phase O,

preparedness level 3

Effectiveness of public health interventions during Dr D. Bdll
the SARS epidemic of 2003

Practical aspects of implementing possible interventions

15:15-16:00

16:00 - 16:15

16:15-16:45

16:45-17:15

17:15-18:00

18:00

Loca and national measures: Dr R. Lam

Public awareness

Management of cases and contacts
Measures to increase socia distance
Travel restrictions

TEA BREAK

Local and national measures continued Dr I. Bonmarin
Role of antivirals as adjunct measures
M easures regarding conveyances (e.g., aircraft) Mr K. Dobby

International measures; Dr N. Okabe

e [nformation for travellers
e Measures at borders

Adjourn
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Working group 3: Antivirals—their use and availability

Dr M. Al-Jeffri, (Chair), Dr J. Beigel, Dr P. Brown, Ms E. Chatigny,Dr T. Chotpitayasunondh,
professor C. Ciufecu, Dr P. v. Dalen, MsG. v. Dijk, Dr M. Everard, Ms E. Fitzpatrick, Dr K.
Fukuda, Dr T. Hien, Dr K. Jalava, Mr H. Khenniche, Dr S. Lambert, Dr K. Leitmeyer, Mr T.
Leuenberger, Professor P. Littlgohns, Dr E. Luna, Dr S. Mardel, Dr H. Matter, Dr M. Meltzer,
Dr K. Nakajima, Professor K. Nicholson, Dr M. Ossi, Professor S. Park, Dr N. Shindo, Dr R.
Snacken, Dr T. Tam, (Rapporteur) Professor S. Tswana, Dr E. Wilkins, Professor X. Xiaoyuan

14:00 - 14:10

14:10-14:30

14:30 - 14:45

14:45- 15:25

15:25-15:50

15:50-16:20

16:20 - 16:40

16:40-17:00

17:00-17:15

17:15-18:00
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Introduction — goals of the group — selection of Chair and
Rapporteur

Overview of the use of influenza antivirals during
pandemics (WHO Guidelines)

Clinical profile of pandemic influenza
Antiviral production — Representatives from pharmaceutical
companies:

e Capacities and possibilities during the
different phases of a pandemic

e Factors which influence production
capacities and possibilities
Models of antiviral production
Hurdles to timely and equitable access to
influenza antivirals

Questions and discussion on production capacity
TEA BREAK
Distribution of antiviral drugs during an influenza

pandemic:

e Antivira distribution scenarios
e Antiviral demand models

Accessibility of antivirals

e Accessin countries with/without production
o Factorsthat will influence access

Summary from the GHSAG Technical Working Group on
Pandemic Influenza

Discussion and summary — Chair

DrT. Tam

Dr M. Meltzer

Dr M. Everard

Dr J. Leese
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Working group 4: Better vaccines— better access

Dr S. Chunsuttiwat, (Chair), Dr T.Colegate, Dr T. Digneffe, Dr M. Esveld, Dr D. Fedson, Dr D.
O’ Flanagan, Dr B. Géllin, Dr C. Gerdil-Lacroix, Dr I. Gust, Dr N. Hanh, Dr J. Hendriks, Dr L.
Hessdl, B. Hersh, Dr L. Jennings, Dr L. Kant, Dr A. King, (Rapporteur)Dr Y. Kino, Dr S.
Lambert, Mr C. Maher, Dr O. Oliva, Dr M. Orkhan, Dr A. Palache, Dr Pervikov, Dr C. Rota, Dr
L. Schaade, Mr J. Sigurdson, Dr K. Stohr, Dr S. Tamblyn, Dr M. Tashiro, Mr D. Thompson,
Professor H. Yin, Dr K. Young-taek, Dr G.Y uangi

14:00-14:10 Introduction — goals of the group — selection of Chair
and Rapporteur
14:10-14:30 Overview on options for the use of influenza Dr L. Jennings

vaccines during pandemics (WHO Guidelines)
Vaccine production capacities and possibilities

14:30-15:00 Challenges in pandemic vaccine devel opment —
WHO secretariat

15:00-15:30 Current realities for vaccine production during Dr L. Hessd
various phases of pandemic

15:30 - 16:00 TEA BREAK

16:00-16:30 Factors which influence production capacities and Dr D. Fedson
possibilities

16:30-17:30 Discussion on vaccine development and production
capacity (based on questions provided by the WHO
secretariat)
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Wednesday 17 March

Working group 1: Surveillance for pandemic preparedness

08:30—-08:45

08:45-09:00

09:00-10:00

10:30-12:30

12:30 - 14:00

14:00 - 15:30

15:30-16:00

16:00 — 18:00

Briefing session Rapporteur
Setting the tasks for the session Chair
Group Work

Group Work

LUNCH BREAK (Group chairs and rapporteurs to meet)
Group Work
TEA BREAK

Review and harmonization of group report

Working group 2: Public health interventions

08:30-09:00 International Health Regulations Issues Dr M. Hardiman
09:00-09:30 Issues for national legal systems Professor L. Gostin
09:30-10:00 Divideinto two sub-groups: (1) Local and national measures
and (2) International measuresto discuss measures to be considered
10:00-10:30 COFFEE BREAK
10:30-12:30 Sub-group discussions continued
12:30-14:00 LUNCH BREAK (Group chairs and rapporteurs to meet)
14:00 - 15:30 Sub-group discussions continued
15:30-16:00 TEA BREAK
16:00-17:00 Presentation of sub-group reports
17:00 - 18:00 Review and harmonization of sub-group reports
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Working group 3: Antiviralstheir use and availability

09:00-09:30 Feedback from Rapporteur — identifying of the gaps

09:30-10:00 Use of antivira during a pandemic — possible Dr Y. Ohkusa
scenario and mathematical modelling

10:00-10:30 COFFEE BREAK

11:00-12:30 Continuation of above discussion

12:30-14:00 LUNCH BREAK (Group chairs and rapporteurs to
meet)

14:00 - 14:30 Summary of morning discussion Rapporteur

14:30-15:30 Discussion — Exploring the contribution of various

partners and stakeholders in improving timely and
equitable accessto influenza antivirals

15:30 -16:00 TEA BREAK
16:00 — 17:00 Continuation of above discussion
17:30-18:00 Summary and proposals for plenary feedback Chair and Rapporteur
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Working group 4: Better vaccines - better access

09:00—-09:15

09:15-09:30

09:30-10:00

10:00 - 10:30

10:30-11:00

11:00-11:30

12:30 - 14:00

14:00 - 14:30

14:30 - 15:30

15:30-16:00

16:00—-17:30

17:30-18:00
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Beyond technical solution

Access to influenza vaccines — perspective of
country with production facilities

Dr C. Rota (Italy)

Access to influenza vaccines — perspective of
country without production facilities

Factors that will influence access Dr S. Tamblyn
Discussion on factors that will influence access

COFFEE BREAK

L earning from experience

Management of emergency vaccine campaigns WHO secretariat

Exchange of experience regarding access to vaccine

LUNCH BREAK (Group chairs and rapporteurs to
meet)

Action points, rolesand responsibilities

Summary on identified hurdles and possibilities Chair and Rapporteur

Discussion on priority actions by various
stakeholders to increase production capacities and
access

TEA BREAK

Discussion on roles and responsibilities (including
WHO, national authorities, NGOs, and
pharmaceutical companies)

Summary and proposals for plenary feedback Chair and Rapporteur

Dr K. Young-taek (Koread)
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Plenary morning session

Thursday 18 March

09:00-09:15

09:15 - 09:45

09:45-10:00

10:00 - 10:30

10:30 - 10:45

10:45-11:15

11:15-11:45

11:45-12:00

12:00-12:30

12:30 - 12:50

12:50 - 13:00

Address by the Director-General

Report of Working Group 1 (Surveillance)

Discussion

Report of Working Group 2 (Public health measures)

Discussion

Report of Working Group 3 (Antivirals)

Discussion
COFFEE BREAK

Report of Working Group 4 (Vaccines)

Discussion
Summary presentation of final conclusions

Closing

Dr Jong-wook LEE

Rapporteur of Working
Group 1

(Dr T. Kiedrzynski)

Rapporteur of Working
Group 2 (Dr D. Rutz)

Rapporteur of Working
Group 3 (Dr T. Tam)

Rapporteur of Working
Group 4 (Dr A. King)

Chairperson (Dr |. Gust)

Dr A. Asamoa-Baah,
ADG/CDS
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ANNEX FOUR: List of participants

Dr M. H. Al-Jeffri, Infectious and Parasitic Diseases, Ministry of Health, Airport Road, Riyadh
11176, Saudi Arabia

Dr T. M. Azad, Teheran University, 16 Street, Enghelab Ave., Teheran, Islamic Republic of Iran

Dr J. Beigdl, National Institutes of Health, Bldg 10 Rm 7043,10 Center Dr, Bethesda, MD
20892, USA

Dr I. Bonmarin, Département Maladies Infectieuses, Institut de Veille Sanitaire,12 rue du Val
d'Osne, 94415 Saint-Maurice, France

Dr A. Bosman, Department of Infectious Diseases Epidemiology, National Institute of Public
Health and the Environment (RIVM), PO Box 1, 3720 BA Bilthoven, The Netherlands

Dr M. Cetron, Division of Global Migration and Quarantine, National Center for Infectious
Diseases (E-03), Centers for Disease Control and Prevention, Atlanta, GA 30333, USA

Ms E. Chatigny, Horizontal Coordination Division, Health Canada, Tunney's Pasture, Ottawa,
Ontario K1A 0K9, Canada

Dr T. Chotpitayasunondh, Queen Sirikit National Institute of Child Health, 420/8 Rajvithi Road
Payathai, Bangkok 10400, Thailand

Dr S. Chunsuttiwat, Department of Disease Control, Ministry of Public Health, Tiwanond Road
11000, Nonthaburi, Thailand

Professor C. Ciufecu, Cantacuzino Institute, Splaiul Independentei 103, Sector 5, Bucharest
70100, Romania
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