
Pandemic Influenza Pandemic Influenza 
PreparednessPreparedness

NC Division of Public HealthNC Division of Public Health



Public Health Regional Public Health Regional 
Surveillance Team, Region 4Surveillance Team, Region 4



The teamThe team



ObjectivesObjectives

Review the fundamentals of influenzaReview the fundamentals of influenza
–– seasonalseasonal
–– avianavian
–– pandemicpandemic
Assess the current threat of pandemic Assess the current threat of pandemic 
influenza influenza 
Discuss pandemic influenza preparedness Discuss pandemic influenza preparedness 
in North Carolinain North Carolina



Influenza OverviewInfluenza Overview

Types of influenzaTypes of influenza
–– AA
–– BB
–– CC

Subtypes of influenzaSubtypes of influenza
–– HH
–– NN



http://www.mayoclinicproceedings.com/images/7904/7904crc-fig1.jpg

Influenza A Virus in AnimalsInfluenza A Virus in Animals



Surface Proteins of Influenza ASurface Proteins of Influenza A

Hemagglutinin (H)Hemagglutinin (H)

Neuraminidase (N)Neuraminidase (N)

Combination of surface Combination of surface 
proteins determines proteins determines 
subtype; H__ N__subtype; H__ N__



Different categories of influenzaDifferent categories of influenza

Seasonal influenzaSeasonal influenza
Avian influenzaAvian influenza
Pandemic influenzaPandemic influenza



Seasonal InfluenzaSeasonal Influenza
Viral respiratory Viral respiratory 
diseasedisease
Highly contagiousHighly contagious
Seasonal epidemicsSeasonal epidemics
Annual impact (U.S.)Annual impact (U.S.)
–– 36,000 deaths36,000 deaths
–– 200,000 hospitalizations200,000 hospitalizations



Seasonal Influenza ASeasonal Influenza A

HemagglutininHemagglutinin
–– H1H1
–– H2H2
–– H3H3

NeuraminidaseNeuraminidase
–– N1N1
–– N2N2

SubtypesSubtypes
–– H1N1H1N1
–– H3N2H3N2



Avian InfluenzaAvian Influenza

Migratory waterfowl are Migratory waterfowl are 
the natural reservoirthe natural reservoir
–– Carry virus in intestinesCarry virus in intestines
–– Virus shed in feces and Virus shed in feces and 

respiratory secretionsrespiratory secretions
–– Usually do not get sickUsually do not get sick





Avian InfluenzaAvian Influenza

HemagglutininHemagglutinin
–– H1, H2, H3, H4, H5, H1, H2, H3, H4, H5, 

H6, H7, H8, H9, H10, H6, H7, H8, H9, H10, 
H11, H12, H13, H14, H11, H12, H13, H14, 
H15, H16H15, H16

NeuraminidaseNeuraminidase
–– N1, N2, N3, N4, N5, N1, N2, N3, N4, N5, 

N6, N7, N8, N9N6, N7, N8, N9

SubtypesSubtypes
–– H5N1H5N1
–– H7N7H7N7
–– H9N2H9N2



Avian Influenza in PoultryAvian Influenza in Poultry

Very contagious within flocksVery contagious within flocks
Can lead to severe illness and deathCan lead to severe illness and death
Can spread to other animalsCan spread to other animals



Avian Influenza in HumansAvian Influenza in Humans
Avian flu viruses Avian flu viruses typicallytypically do not infect humansdo not infect humans

Avian flu viruses can cause a variety of illnesses Avian flu viruses can cause a variety of illnesses 
in humansin humans
–– ConjunctivitisConjunctivitis
–– InfluenzaInfluenza--like illnesslike illness
–– PneumoniaPneumonia
–– DeathDeath

Avian influenza infections in humans does not Avian influenza infections in humans does not 
mean a pandemic is certainmean a pandemic is certain





Pandemic InfluenzaPandemic Influenza
MajorMajor mutation occurs mutation occurs 
–– Genetic reassortment of human and avian influenza virusesGenetic reassortment of human and avian influenza viruses
–– Direct animal (poultry) to human transmissionDirect animal (poultry) to human transmission

Results in new subtype of influenza A Results in new subtype of influenza A 
–– Avian originAvian origin
–– Adapted to humansAdapted to humans
–– No immunity in the human populationNo immunity in the human population

Results in multiple Results in multiple simultaneous epidemics simultaneous epidemics 
worldwideworldwide with enormous numbers of deaths and with enormous numbers of deaths and 
illnessillness
–– Six to eight weeksSix to eight weeks
–– Multiple wavesMultiple waves



Pandemics of the 20Pandemics of the 20thth CenturyCentury

33,800 deaths33,800 deathsH3N2H3N219681968--6969
Hong Kong flu Hong Kong flu 

69,800 deaths69,800 deathsH2N2H2N219571957--5858
Asian fluAsian flu

550,000 deaths550,000 deathsH1N1H1N119181918--19 19 
Spanish fluSpanish flu

Impact in the Impact in the 
United StatesUnited States

SubtypeSubtypeYearYear





Impact of an Influenza Pandemic Impact of an Influenza Pandemic 
United StatesUnited States

18 18 -- 45 million outpatient visits45 million outpatient visits
300,000 300,000 -- 800,000 hospitalizations800,000 hospitalizations
88,000 88,000 -- 300,000 deaths300,000 deaths

CDC, Pandemic Influenza Planning Guide for State 
and Local Officials, 1999



““Pandemic WatchPandemic Watch””



Pandemic Pandemic ““PrerequisitesPrerequisites””
Novel virus emergesNovel virus emerges
Novel virus causes disease in humansNovel virus causes disease in humans
Novel virus can be efficiently transmitted Novel virus can be efficiently transmitted 
person to personperson to person

Dr. Asamoa-Baah, Assistant Director General,
WHO Communicable Diseases



WHO Pandemic PhasesWHO Pandemic Phases



H5N1 in HumansH5N1 in Humans

Current outbreak began December 2003Current outbreak began December 2003
Initially cases were limited to Southeast Initially cases were limited to Southeast 
AsiaAsia
Geographic distribution continuing to Geographic distribution continuing to 
expand in 2006expand in 2006
–– Human cases are now being reported in Human cases are now being reported in 

Europe and AfricaEurope and Africa



Direct Contact with PoultryDirect Contact with Poultry
Primary Risk FactorPrimary Risk Factor

Plucking and preparing Plucking and preparing 
diseased poultrydiseased poultry
Handling fighting cocksHandling fighting cocks
Playing with poultryPlaying with poultry
Consumption of duckConsumption of duck’’s s 
blood or possibly blood or possibly 
undercooked poultryundercooked poultry



““Pandemic WatchPandemic Watch””
Global PerspectiveGlobal Perspective

Good newsGood news
–– No evidence of sustained personNo evidence of sustained person--toto--person person 

transmissiontransmission

Bad newsBad news
–– H5N1 virus continues to circulate widely in H5N1 virus continues to circulate widely in 

Asia, Europe and AfricaAsia, Europe and Africa
–– Eradication of H5N1 in birds is difficultEradication of H5N1 in birds is difficult



““Pandemic WatchPandemic Watch””
United StatesUnited States

No reported cases of H5N1No reported cases of H5N1
–– Migratory birdsMigratory birds
–– PoultryPoultry
–– HumansHumans

Other avian influenza viruses detected in Other avian influenza viruses detected in 
poultry in 2004poultry in 2004
–– H5N2H5N2 in Texas in Texas 
–– H7N2H7N2 in Marylandin Maryland



Pandemic Influenza PreparednessPandemic Influenza Preparedness
in North Carolinain North Carolina



Impact of an Influenza PandemicImpact of an Influenza Pandemic
North CarolinaNorth Carolina

1.4 million outpatient visits1.4 million outpatient visits
29,000 hospitalizations29,000 hospitalizations
6,700 deaths6,700 deaths

•Assuming 30% attack rate and NC population of 8.5 million people
•Based on CDC software FluAid 2.0



Pandemic Influenza PlanningPandemic Influenza Planning

GoalsGoals
–– ReduceReduce morbiditymorbidity
–– ReduceReduce mortalitymortality
–– ReduceReduce social disruptionsocial disruption



Pandemic Influenza PlanningPandemic Influenza Planning

ChallengesChallenges
–– WidespreadWidespread
–– Long durationLong duration
–– Health services overwhelmedHealth services overwhelmed
–– Shortages may occurShortages may occur

MedicationsMedications
EquipmentEquipment
Hospital bedsHospital beds
PersonnelPersonnel



Pandemic Preparedness ActivitiesPandemic Preparedness Activities

NC Pandemic Influenza Response PlanNC Pandemic Influenza Response Plan
ExercisesExercises
–– Eight tabletop exercises JanEight tabletop exercises Jan--Feb 2006Feb 2006

for hospitals and local partnersfor hospitals and local partners
–– Statewide full scale exercise May 2006Statewide full scale exercise May 2006

Pandemic Influenza Ethics Task ForcePandemic Influenza Ethics Task Force



North Carolina Pandemic North Carolina Pandemic 
Influenza Response PlanInfluenza Response Plan

Collaboration among many different groupsCollaboration among many different groups
First version posted to website October 2004First version posted to website October 2004
Modeled after other plansModeled after other plans
–– National Planning Guide (CDC)National Planning Guide (CDC)
–– NC SARS Response PlanNC SARS Response Plan
Revised version completed January 2006Revised version completed January 2006



Core ComponentsCore Components
NC Pandemic PlanNC Pandemic Plan

Command and ControlCommand and Control
SurveillanceSurveillance
Vaccine Preparedness and ResponseVaccine Preparedness and Response
Antiviral Preparedness and ResponseAntiviral Preparedness and Response
Medical SurgeMedical Surge
Preparedness in Healthcare FacilitiesPreparedness in Healthcare Facilities
CommunicationCommunication



AppendicesAppendices
NC Pandemic PlanNC Pandemic Plan

Supplements to core parts of planSupplements to core parts of plan
““Stand aloneStand alone”” appendicesappendices
–– Laboratory diagnosisLaboratory diagnosis
–– Community containmentCommunity containment
–– International travel guidelinesInternational travel guidelines
–– Mass fatality planMass fatality plan
–– Legal issuesLegal issues
–– Mental health Mental health 



Local Health Department ToolkitLocal Health Department Toolkit
NC Pandemic PlanNC Pandemic Plan

Roles by pandemic phaseRoles by pandemic phase
Determination of countyDetermination of county--level impactlevel impact
Influenza vaccine estimationInfluenza vaccine estimation
Designation of alternate sitesDesignation of alternate sites





Pandemic Influenza PlanningPandemic Influenza Planning
Ongoing IssuesOngoing Issues

Strengthen local health department plansStrengthen local health department plans
Exercise pandemic influenza plansExercise pandemic influenza plans
Increase situational awareness outside of public Increase situational awareness outside of public 
healthhealth
Encourage planning among other entitiesEncourage planning among other entities
–– BusinessesBusinesses
–– SchoolsSchools
–– Volunteer organizationsVolunteer organizations







An Influenza Pandemic and the An Influenza Pandemic and the 
ClinicianClinician

Know clinical and epidemiological Know clinical and epidemiological 
featuresfeatures
Teach your colleaguesTeach your colleagues
–– Have a pandemic planHave a pandemic plan
–– Have Have antiviralsantivirals and protective equipmentand protective equipment
Be prepared to lead Be prepared to lead 
–– Confirm the diagnosisConfirm the diagnosis
–– Get the virusGet the virus
–– Get a lot of help, fastGet a lot of help, fast



Investigating PersonInvestigating Person--toto--Person Person 
SpreadSpread



Containing Pandemic Influenza Containing Pandemic Influenza 
With Antiviral AgentsWith Antiviral Agents

Theoretical models using Thailand dataTheoretical models using Thailand data
Contacts of suspected cases take antiviral Contacts of suspected cases take antiviral 
agentsagents
Pandemic contained if RPandemic contained if Roo lowlow
Prophylaxis with quarantine more effectiveProphylaxis with quarantine more effective
Critical is speed of detecting cases and Critical is speed of detecting cases and 
responseresponse

Longini IM et al. Science 2005

Ferguson et al. Nature 2005



ConclusionsConclusions
Forecasting the next pandemic is difficultForecasting the next pandemic is difficult
Current outbreaks of H5N1 pose an ongoing Current outbreaks of H5N1 pose an ongoing 
threatthreat
Pandemic influenza presents unique Pandemic influenza presents unique 
challenges for plannerschallenges for planners
Many different entities need to planMany different entities need to plan





www.ncpublichealth.com



Online ResourcesOnline Resources

www.who.orgwww.who.org
www.cdc.govwww.cdc.gov
www.pandemicflu.govwww.pandemicflu.gov

www.ncpublichealth.comwww.ncpublichealth.com

pandemicflu.plan@ncmail.netpandemicflu.plan@ncmail.net



AcknowledgmentsAcknowledgments

David J. Weber MD, MPH, MPA  David J. Weber MD, MPH, MPA  
University of North Carolina University of North Carolina -- Chapel HillChapel Hill
Scott F. Dowell MD, MPH               Scott F. Dowell MD, MPH               
Centers for Disease Control & PreventionCenters for Disease Control & Prevention


