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1. Introduction

Influenza is not a disease that can be eradicated. Wild birds and domestic animals harbor
influenza A viruses, which have the potential for direct transmission to man and for
genetic recombination with human influenza A strains. As a result, animal reservoirs
provide an ever-present opportunity for the emergence of influenza A viruses that are
antigenically novel to the human immune system. If the virus that emerges is also able to
spread readily from person-to-person, chances are greater that a pandemic will occur.
Although exactly when and where the next influenza virus with pandemrc potential will
emerge is not known, it is likely that the outcome will vary fron¥ Serious to catastrophic.
Expanding focused research on specific areas of influenza bef@re the next pandemic
occurs can lead to new understandings, products, and strategles thbi will improve the
effectiveness of a pandemic response and prevent disease and death: The development
and implementation of a U.S. Pandemic Influenza Research Agenda during the current
inter-pandemic period will provide a framework for such hlgh priority research activities.

Research on influenza is conducted by several HHS agenc;;es “and by the Department of
Agriculture and Department of Defense. The largest body of 1nﬂuenza research is

Institutes of Health (NIH), through rnv’ st
agreements support both ba31c and applr i

mtramural program at NIH, the
(LID) alsor }}as a strong focus on influenza research,
partlcular]y in new V‘accme de pment. The: Centers for Disease Control and

Preventlon (CDC)’ thr'gﬁgh the f

vaccmatwn progra T
Evaluation and Resear R(CBER %’m& Center for Drug Evaluation and Research (CDER),
conduct’ research on 1nﬂuenza vaccines and antivirals, respectively.

In 1995, NIAT ) hnvened an mtematronal workshop entitled: Pandemic Influenza:
Confronting a Re= ;mergent Threat. Meeting participants were asked to assess gaps in
scientific understandtng ‘and define a research agenda that would focus on the activities
necessary to improve preparedness for the next pandemic. The recommendations that
resulted from this workshop were subsequently published (JID 1997; 176 [Suppl 1]) and
formed the basis for this pandemic research agenda. This document highlights key
research activities that can contribute to a new U.S. Pandemic Influenza Research
Agenda, and builds on the successes of previous research activities, new technologies,
and new developments in influenza epidemiology and disease. For example, it has
become clear since 1997 that highly pathogenic H5N1 and H7N7 avian influenza viruses
as well as low pathogenic HON2, H7N2 and H7N3 avian influenza viruses can directly
transmit from infected poultry to humans. Although the 1997 H5N1 influenza outbreak
in Hong Kong did not spread to other countries, it and the large outbreak of H5N1 in
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poultry in Asia in 2004 clearly illustrates the potential hazards of avian-to-human
transmission of influenza virus. Genomic testing research at Shantou University Medical
School in China and at Hong Kong University indicates that HSNI is now endemic in
domesticated ducks in southern China, which could potentially spark a pandemic in
humans. As a result, there has been a significant emphasis placed on understanding the
basis for emergence and pathogenesis of avian influenza viruses and their use in the
production and clinical testing of investigational vaccines for influenza A viruses with
pandemic potential.

A. Critical Basic Research Foundation ;
Research has provided the underpinning of many of the tools w bcurrently have to
combat influenza and will be the basis of those that are developed in the future. Basic
research on influenza facilitates new ways of detecting and’ rapra‘l characterizing these
viruses as they emerge. Most Federal funds currently,; avaﬂable foriinfluenza research

are provided through NIH in the form of grant suppprt “for scientists to'study fundamental
issues reldted to basrc blology, virology, i Immury logy, pathogenesrs an?’t}x development

centralized research resources such as contracts to screen new drugs develop new animal
models, and establish a reagent reposrtory These resofirges are available to research
scientists around the world.

Basic research on the virus and its structure, the:
and its ability to evade the immune systen‘f and %

that permit an influenza to suddenly aequﬁe the aﬁ}ffty to transmit between species
provide 1mportant mfor;m xg;fawr fighting pandemic influenza. The development of new
systems for mampu tng mﬂuénzh genes to cﬁate strarns (referred to as “reverse

2R

tors that c »trlbute to its virulence
derstanding of the genetic changes

he Ag}ﬂuenza virus genome. The application of
nd our understanding of virus-host range
ogen1c1ty and to speed the productlon of 1nact1vated

In addition to grants,vgovemment contracts that support basic research also contribute to
pandemic preparedness. A multi-year NIH contract on "Influenza Pandemic
Preparedness in Asia," was awarded in part, to support the establishment of an animal
influenza surveillance center at Hong Kong University. The monitoring of influenza
viruses in waterfowl, poultry, and swine in Hong Kong has detected the reemergence of
H5 avian influenza viruses in 2001 and 2002 and resulted in public health authorities
taking preemptive steps to stop further spread of the virus. These contract activities
supplement other surveillance systems to identify viruses that might be needed in future
vaccines and also provide critical clues into the dynamics of influenza virus evolution
and emergence that are likely occurring throughout the world. An increasing number of
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materials and reagents are being made available through the NIAID Influenza Reference
Repository, the CDC WHO Collaborating Center, and CBER/FDA, including antibodies
and reference antigens to a number of avian influenza viruses considered to be of high
pandemic potential. Updating the reagents in this library and making them available to
research scientists around the world, remains an area of high priority.

B. The Transition to Applied Research

The plasticity of the influenza genome facilitates the virus’ adaptability and its escape
from specific host immune systems, leading to the need for annual vaccination with an
often-updated vaccine. Through NIH and private sector-supported:applied research
programs, new vaccine candidates are being developed and clinically tested. One
successful public-private partnership has been the government’s:long-standing
involvement in the development of the live-attenuated 1nﬂﬁ”enza~x&h15 vaccine, which was
llcensed in the U.S. in 2003. Efforts are also underway to enhanc@iﬁj@Jmmunogenlclw

candidates is essential for preparedness dnd 13? being supporte&ﬁ?’the CDC, FDA, the
NIH and other mtematlonal laboratorles Produ&.ggﬂi@nd clm“lcal testing of

;. vaccines a mst mﬂuenza 1nc1ud1ng non-egg based vaccine platforms,
new antiviral tgs agamsLlhﬂuenza, and genomics-based diagnostic assays against a

number of acute r%lratoty viruses, including influenza
(http://www?2.niaid. m'h» -nikisgov/biodefense/research/funding htm)

Applied research also leads to the development of tools, and to refinement of strategies
that are critical to effective surveillance and pandemic response programs. Improved
influenza rapid diagnostic tests, development of more sensitive and rapid laboratory
assays for detecting and subtyping influenza viruses, and new high throughput methods
to test influenza virus strains for susceptibility to antiviral drugs — and their
implementation at CDC, public health, and hospital laboratories — all are key to identify
and track disease before and during a pandemic, and to provide public health and health
care providers the information needed to make optimal decisions. In addition,
epidemiological, programmatic, and behavioral research results lead to new
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understanding of risk groups for and consequences of influenza infections, strategies to
improve vaccination delivery and eliminate racial and ethnic disparities, and effective
communications messages and tools that will be vital to a pandemic response.

II. U.S. Pandemic Influenza: Research Needs

One of the highest priorities for pandemic preparedness and control must be a focused
basic and applied research program that has the promise to further the development of
new and improved diagnostics, antiviral drugs, and vaccines. Developing and
implementing a research agenda will take the combined efforts of HHS agencies
including NIH, CDC and FDA and the private sector. This angex identifies high priority

research that will allow the U.S. to prepare, respond, and redh ngle overall morbidity
and mortality associated with pandemic influenza.

- 15.distinct ant?g*’eﬁxc subtypes of HAs (H1
to H15) and nine NAs (N1 to N9) have been ldenﬁﬁ%é“ i

S

Goal: To und””"

basis of v1ru%fi 'for avian viruses such as the 1997 and 2004 H5N1 viruses and
the role of virulence factors and pathogenic determinants in disease.

o Determine the compatibility of gene segments derived from human and animal
influenza viruses to reassort—an event that may result in the emergence and
interspecies transmission of novel influenza viruses.

e Evaluate the role of mutations and constellations of mutations on antiviral drug
resistance using a reverse genetics system to find viruses with specific mutations
associated with drug resistant phenotypes.
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B. Animal Surveillance

While no organized WHO program currently exists to support global surveillance in
animals, the WHO has initiated limited systematic influenza surveillance in swine and
recent avian outbreaks caused by highly pathogenic influenza strains are likely to lead to
new avian surveillance activities.

The NIH supports an animal influenza surveillance program in Hong Kong and is
expanding coverage into Mainland China and other parts of Asia. This program conducts
ongoing influenza surveillance in wild birds, live bird markets, and pigs. In addition,
researchers are examining the molecular basis of transmission of ififluenza viruses among
animals and humans, studying why avian influenza viruses in A%ia aré becoming more
lethal, and identifying avian influenza viruses that may be sul le for use in developing
vaccines.

The Office International des Epizooties (OIE) has established reference.laboratories for
avian and equine influenza. These laboratories pfovide diagnostic testingincluding virus
characterization, reagents, and training. The OB member countries report rt outbreaks of
avian, equine and swine influenza, and the OIE prepar S & Yearly summary of these
reports.

The U.S. Department of Agriculture (Ugﬁ%)wconducts mﬂu fiza surveillance in domestic
animals. Recent outbreaks in domestic i ultry:inAsia and Emfope associated with cases
of human dlsease highlight the 1mportanc‘e,,0f co&ﬁﬁmatmg survelllance act1v1t1es

sof ce amples from poultry come from monitoring for serum and
egg yolk antxﬁ@i‘&i@ at procéSsmg plants, routine testing of game birds, qualifying birds
for export, and te“&?ihg ratit€s prior to interstate movement. In addition, the USDA's
Animal and Plant Health Inspection Service (APHIS) has been monitoring live bird
markets in the northeastern region of the U.S. since 1986 for the presence of avian
influenza viruses that may pose a threat to commercial poultry.

Most birds submitted for entry into the United States must be quarantined in USDA
approved quarantine facilities. During quarantine, avian influenza virus isolation is
attempted on samples collected from all dead birds and some live birds.

Several programs exist for surveillance in wild birds in North America. NIH supports
annual surveillance of influenza viruses in wild migrating birds in North America and
collaborations with the Canadian Wildlife Service to isolate influenza viruses from
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migratory birds. Results obtained after analysis of the virus isolates from wild birds are
published periodically.

Surveillance in the U.S. for influenza A viruses in swine and horses is less systematic
than in poultry. While no requirement exists for USDA notification when cases or
outbreaks of influenza occur in these animals, considerable interest exists in
understanding the viruses that are circulating among them. In general, only outbreaks in
swine of unusual severity or duration are likely to be investigated and reported. On the
other hand, surveillance for influenza viruses causing disease in horses has practical
utility because data generated from analysis of equine influenza yviruses can be used to
guide equine influenza vaccine formulation. The Animal Health Trust, Newmarket, U K.
has taken the lead in organizing a program for equine influen ?:sgrvelllance and
reporting, pr1mar11y in Europe and the United States. Base.d on tfifi& surveillance an
annual report is published. :

Goal: To understand the prevalence, ecology, and s ofi subtypes in
animal reservoirs. M ‘

Priority Actions:
. Support mtematlonal survelllane-e of influenza v

farms and slaughterhouses and ot{ner‘“ tings

for the reassortment of influenza \?%rus suB y

birds in the ELS
workers.

e Assess the afiti qﬁig diversity within each HA subtype.
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C. Human Surveillance and Epidemiology (See also Annex 2: Surveillance)

The World Health Organization (WHO) supports an international laboratory-based
surveillance network for influenza to detect the emergence and spread of new antigenic
variants of influenza. The information regarding circulating influenza strains is used to
monitor global influenza activity; to update the formulation of annual influenza vaccines;
and to detect novel influenza strains (i.e., influenza A subtypes that have not recently
circulated among people) that infect humans leading to the implementation of control
measures and providing early warning of a possible pandemic.

CDC conducts and coordinates influenza surveillance in the UnitgxtStates Surveillance
foci mclude collectmg influenza viral 1solates for testing, monm;:srmg morbldlty and

e On a multinational level, the CDC is partsy T ngawith 1 the WHO through the Global
Outbreak Alert and: Response Network: (GOARN;Y?O assure overall improvements
in global disease’ d“etectit:;n and controi This network has demonstrated the value

stan@rdl‘zed data celfectlon instruments, operation definitions, and laboratory
diagnostic:tests to eﬁflance surveillance for mﬂuenza 2) expand exnstmg

develop educaiibna] and training opportunities for local pubic health practitioners;
and, 5) improve communications and data exchange between laboratories and
epidemiologists in the global influenza surveillance network.

» CDC’s BioSense project is a state-of-the-art, multi-jurisdictional data-sharing
program to facilitate surveillance of unusual patterns or clusters around the
country. It could enhance the nation's capabilities to rapidly detect and quantify
public health emergencies by enabling rapid access to, and analysis of, diagnostic
and pre-diagnostic health data and establish the capability for rapid, around-the-
clock electronic transmission of data to local, state and federal public health
agencies from national, regional and local health data sources such as clinical
laboratories, hospital systems, health plans, DoD and VA medical treatment
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facilities, and pharmacy chains. Therefore, it could facilitate appropriate public
health investigation and follow-up by public health authorities.

s Studies have documented that children are major contributors to the spread of
influenza within the community. In addition, there is increasing awareness that
influenza is associated with significant morbidity and mortality among children.
In order to better understand the dynamics of influenza in children, pediatric
influenza-associated deaths have been added to the national reportable disease list
by the Council of State and Territorial Epidemiologists. Implementing this

surveillance will aid in the identification of high-risk groups and in formulating
improved immunization policies. e

¢ In three metropolitan areas included in the New Vacciné urvéillance Network,
active-surveillance is ongoing to detect all influenza cases among children less
than 5 years old who are admitted to hospital. Keffeatﬁ 5. of this system are that

it includes all hosplta]s that admit children from thé survelllancc counties;
laboratory testing is done to detect which children-admitted wﬁi&i‘“gebnle or

respiratory illness actually have 1nﬂuen;a* and data are being collégted to
characterize the clinical and epidemiological featurés of influenza incchildren.
Based on influenza cases detected in childreén; studiés are being doné to evaluate
the effectiveness of influenza vaccination and thé-costs associated with pediatric
influenza illness. E
¢ In nine Emerging Infections Pro :gcmork sites, afy’ investigation to
characterize the burden of severe; laboraf‘ ) }gonﬁnnédi”pedlatnc influenza in the
U.S. was initiated during the 200322004 inflieiiza season. Specific objectives
include: 1) detenmnmg}he age- specxﬁc rates of laboratory confirmed influenza-
associated hospltahzeftt%among children aged <18 years in the surveillance areas
during the 2003-2004 influenza season;:2) determining the rate of serious
influenza-associated comg;gcatlons such; s secondary bacterial infections and the

o Y?ntllatlon and 3) describing clinical and

[

continue to“ Icrease fhe number of regularly reportmg sentinel prov1der

against laboratory confirmed influenza illness is underway. Case-control studies
in adult, and possibly pediatric populations, are being established and vaccine
effectiveness estimates for laboratory confirmed disease will be reported to CDC
on an ongoing basis during the study, with final results at the end of each
influenza season.

Goal: To understand the factors involved in transmission of influenza and the efficacy of
potential control measures.
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Priority Actions:
¢ Conduct serological studies of humans who are in close contact with animal
reservoirs to assess both cross-species transmission and subsequent human-to-
human transmission.

e Determine population effects of vaccines by studying the impact of vaccination
on annual influenza epidemics, developing models for predicting the impact of
annual vaccination on a future pandemic, and establishing the cost savings of
different vaccination programs.

e Evaluate the role of children as vectors for the transmission of influenza infection
within a community and the impact/use of vaccmes te .
potentially alter the course of an epidemic.

D. Diagnostic Development
Early detectlon of new influenza outbreaks is c i

being enhanced threﬁg the distribution of standardxzed protocols for lab methods, by
introducing new techmimgg sucht as multiplex PER and by expanding the role for use of
molecular techm ues to rﬁgfd&?“&’ %”ﬁﬁer&sgjratory agents including influenza types and

subtypes

CDC, xﬁ« ollaboration wﬁﬁaﬁhe Ass@éation of Public Health Laboratories, has planned
¢conducting traizﬁng forstate public health laboratory personnel in order to
promote standard moleculi“ﬁechnlques for the identification of influenza virus types and
subtypes mclu% those ngmally circulating in human populations, H1 and H3 and
recent avian subtf»“ﬁe&of iiterest, H5 and H7. The incorporation of these data into the
surveillance reportmg%?stem will increase information on the circulation of influenza
viruses and help devélop a better understanding of the impact of specific viral subtypes.
NIH supports diagnostic development for emerging infectious agents through the NIAID
Biodefense Partnership and Challenge Grant Programs.

Goal: To support the development of rapid and reliable diagnostic tests for the
identification and characterization of epidemic and pandemic influenza viruses.

10
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Priority Actions:

Support development of new technologies and platforms that allow for the
detection and discrimination of newly emerging influenza virus subtypes.

Develop new rapid antigen detection methods for use on clinical specimens
obtained from influenza patients.

Develop new rapid methods to detect antiviral resistance in clinical influenza
isolates.

Develop techniques for identifying host-response proﬁ 8$ for early detection of
presymptomatic infections.

2004 are known to be resnstant to the adaman ang
actlve antl—mﬂuenza drugs that do not mduce th“

S

k¥ ggmst fluenza.

use of llmltéajfifg tiviral supgkies.

Priority Actions:

Expand prec tmc;al and clinical support for the development of new promising
antiviral drugs against influenza.

Monitor for the emergence of antiviral resistance.
Conduct studies to improve programmatic feasibility of stockpiling antiviral
drugs, for example by evaluating shelf life beyond current FDA licensed limits,

and by assessing strategies for distribution of drugs from state health departments
to points-of-care and end-users in field exercises.

I
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e Explore public health strategies (i.e., dose reduction, shortened treatment courses)
for maximal impact.

F. Vaccine Development (See also Annex 3: Vaccine Development and Production)
Inactivated influenza vaccines were developed more than 50 years ago, and since that
time, annual vaccination with the inactivated vaccine has been the primary method by
which the disease burden of influenza has been reduced. In 2003, a new intranasally
administered live-attenuated influenza vaccine, FluMist®—developed in large part with
research support by NIAID, was made available for vaccinating healthy individuals
between the ages of 5 and 49 years. While influenza vaccines work-well in the majority
of people, they often do not work as well in the very young, the:ffv%éry 0ld, or in patients
with a compromised immune system. Currently available mﬂ lenza vaccines are
produced by growing influenza viruses in embryonated chtcken €ggs taking between 6
to 9 months to prepare. oo

Vaccines produced in the event of the emergen%@and spread of a new p ifé‘emw
influenza strain must be safe, able to be produeeﬁi large quantities and dei&éred
qunckly, and protect the largest number of individuals: ;)oglbie When the next influenza

with making critical decisions about th
for various populations. The production:z

4 ) f investigational lots of
pandemlc vaccmes is an urgent global puﬁhc heaﬁ?

M% T he NIAID supports a wide

& “’“’fhat support partnerships w1th industry to
%ﬁiﬁﬁe n.0f both inactivated and live-attenuated

(NAs) from a /i h mﬂuenza viruses with pandemic potential and genes from other
well-charactefized influenza strains (i.e., A/PR/8/34, A/Ann Arbor/6/60) that
confer high-growth properties in eggs.

¢ Support the production and evaluation of investigational lots of pandemic
vaccines to assess safety and immunogenicity of the vaccine in various

populations, including those likely to be of greatest risk.

e Develop alternatives to egg-based vaccine manufacturing technologies, which
include cell culture-based systems, recombinant proteins, DNA-based platforms.

12
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e Support new influenza vaccines, including those that may provide longer-term
and/or broader protection.

e Assess the role of using the live-attenuated influenza vaccine in a pandemic.

e Encourage the development of strategies to enhance the yield of production of
influenza vaccine using current manufacturing processes.

e Assess the potency of existing vaccines against combinations of traditional

expanded coverage.

e Monitor the long-term sequellae of vaccinatlﬁ?fxpa*ﬂlcularly the pOSSlble
protective role of vaccination against non- 1nfec'€m;;,s diseases such as
cardiovascular, neurological, and gther diseases, té%derstand the value of

e

vaccination and possible mdlcatiomﬁ f@rf@expanded vaé%matlon in the future.

Development of Clinical and Research Protociﬂs fﬁ'ﬁ{lﬁg During a Pandemic
Clinical trials of pandemlsmnﬂuenza vaccmes sponsore(k%y NIAID in response to the
emergence of novel ]:k”le ini nza viruses m 1976 and 1977 provide valuable safety

and immunogenicitydta that : as summarlzecfelm a supplement to The Journal of
Infectzous Diseases (ngﬁme 176:sup lement I}ﬁ%ugust 1997) and in articles by Paul D.

Recent studies @ﬁh H5N1 mﬂuenza viruses that have caused outbreaks in humans over
the last seven years' sggg,cst that the immune response to different HSN1 isolates and
other avian influenza ¥itus subtypes are not likely to be predictable. In addition, each
individual vaccine manufacturer produces influenza vaccines somewhat differently, and
therefore efficacy for these different vaccines may not be generalizable. As a result of
the needs to further clinically evaluate these products, the NIAID held a workshop in
2003 entitled Development of a Clinical Trial Plan for Pandemic Influenza Vaccines
(http://www.niaid.nih.gov/dmid/meetings/fluvaccine.htm). Participants at this workshop
identified critical questions that need to be addressed in future studies. These include:

e Does increasing the dose, the dosing interval or giving two doses increase the
immune response?
* Are increasing dosages of vaccine associated with increased reactogencity?

13
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Do adjuvants truly augment the immune response?

Do different aged populations respond differently to the same vaccine dose?
Is a single higher dose as immunogenic as two smaller doses?

While the current surrogate of protection is serum HAI antibody, are other
surrogates such as antibody neutralization titers more appropriate?

Goal: Prepare clinical and research protocols that can be used to rapidly assess the safety,
immunogenicity, and efficacy of pandemic influenza vaccines in a variety of population
groups and provide public health policy-makers data to guide a pandemic response.

Priority Actions:

Develop study protocols for rapi idas: essment of the
outbreaks early during the development"ﬁ@»gma demic.*

. Dev @ﬁg};}dy profeeels for
fits.

immune resp %c and 1dentffy the host immune factors that influence disease outcome.
Other activities inélude the tdevelopment and evaluation of novel adjuvants and delivery
systems to enhanc f‘?'a ife immunogenicity. NIAID is also supporting a large multi-
component research p ject to compare the humoral, cellular, and innate immune
responses in children and adults that are vaccinated with live-attenuated or inactivated

vaccines or that are naturally infected.

Historical experience with influenza vaccines suggests that two doses of vaccine will be
needed to induce adequate levels of immunity to a pandemic strain of influenza.
Enhancing the immunogenicity of a pandemic vaccine so that a one dose course could be
used would ultimately reduce the time and cost required to protect the population. This
may require inclusion of an adjuvant — a substance included in vaccines to increase the
strength of the immune response — in the formulation of a pandemic vaccine. Further

14
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investigation needs to be done to understand whether adjuvants will be useful in a.
pandemic situation.

Goal: To determine how to further enhance the immunogenicity of influenza vaccines
through adjuvants or alternative delivery approaches. In addition, research is needed to
optimize immunological assays and to define serologic correlates of immunity.

Priority Actions:

e Evaluate the immune response to dose ranging studies w1tl:xmult1ple doses of
licensed vaccines in various populations.

o [Evaluate alternative strategies of vaccine admmlstgatlon that.could reduce the
dosage of the vaccine required to achieve an ogglmum 1mmtm"@{esponse
including intranasal, intradermal admmlstratron adjuvants, and-ftanscutaneous

patches.

e Determine the immunological markers (such:as.cefl' mediated immunity, cytokine
productlon) that mlght constltute correlates of pm‘gectlon Determme the role of

g the availabj j;g of résearch resources is essential to facilitate advances in basic and
transtational research o%ﬂuenzaﬁﬁhése resources include providing research reagents and
omic and 1m1f§3§nologic databases, animal models for preclinical drug and vaccine
developmen%fzand biocontajfiment laboratories. NIAID has made substantial investments in the
support of resou arees for the:scientific community for biodefense and emerging infectious
diseases, which in¢liides. r%search on pandemic influenza. Details about these resources can be
found at http://www niaid

id.nih.gov/Biodefense/Research/resources.htm. The NIAID has also
supported, in collabeFation with the WHO, animal influenza surveillance training courses in
Asia. These courses are aimed at training individuals from Pacific Rim countries in the early
detection of avian influenza viruses.

Goal: To regularly update and expand reagents and influenza virus sequence data
available to the worldwide research community and to expand the number of well-trained
investigators who have influenza research or surveillance as a primary focus.

15



Priority Actions:

e Produce purified reference antigens to each of the 15 novel influenza virus
hemagglutinins and to selected neuraminidase molecules.

o Prepare subtype specific reference antisera (monoclonal and/or polyclonal
antibodies) to avian hemagglutinin and neuraminidase proteins for use in the rapid
identification of novel viruses and vaccine standardization.

e Produce a series of oligonucleotide primers to conserved regions of influenza
virus genomes. These primers would allow for the rapid sequencing,
identification, and characterization of novel influenza yjrus strains.

e Establish and maintain an up-to-date database of himan an@.animal influenza

gene sequences that can be accessed by the reséarch community.

information that allows an individual, stakehoﬁér@g&an entlr ¢ commumty to make the
best possible decisions about their well bemg wxifbé%“ﬁ” y

Goal: Identify prov1g1§r and pﬁg&;c concems:agd mformatlon needs about pandemic
mﬂuenza anﬁﬁi}nual mﬂﬁ“ﬁ;nza disease ahd Tesponse. Identify preferred formats
Sl .

®
ey

e Assess f&“ﬁ@uﬂer andpublic understanding and reactions to different influenza
information:formats and content including:

o Annual influenza season materials, for example: Vaccine Information
Statements (VIS); ACIP statements, and influenza websites.

o Pandemic influenza materials, for example: pandemic preparedness video,
satellite broadcasts, webcasts, influenza disease fact sheets, and influenza
vaccine fact sheets.

e Identify, develop, and test strategies for information dissemination to providers
and the public, partner organizations and agencies, and the media.

16



