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Conceptual Framework
Seasonal or 
Epidemic Flu Pandemic Flu

Avian Flu



Seasonal Influenza

Both influenza A and B viruses can 
cause seasonal/epidemic disease



Influenza A
Flu A strains based on surface proteins
– Hemagglutinin (HA)
– Neuraminadase (NA)

Small changes (drifts) occur every flu season
Big changes (shifts) lead to pandemics 
Usually species specific

e.g.  H3N2



Influenza
Transmission

Person to person via respiratory droplets

May survive on metal/plastic for 1-2 days



Influenza
Incubation period 
– Short: 1-4 days with 2 being average

Annual attack rates
– Varies by year : 5-30% 

– 30-40K deaths each year

– 500K hospitalizations



Influenza

Clinical Presentation 
– Abrupt onset of constitutional and 

respiratory signs and symptoms 

• Fever

• Myalgia

• Headache

• Sore throat 

• Non-productive cough

Children
• Otitis media

• N/V



Influenza

Clinical Course
– Uncomplicated infection usually resolves in 

3-7 days 

– Cough and malaise may persist > 2 weeks

– May exacerbate other cardiac or 
pulmonary conditions

– Lead to primary viral pneumonia or co-
infections with bacterial pathogens  



Influenza
Clinical Course II
– Uncommonly associated with:

• Encephalopathy

• Transverse myelitis

• Myositis

• Myocarditis

• Peridcarditis

• Reye syndrome



Influenza

Period of Infectiousness 
– Starts the day BEFORE symptoms develop

– Up through 5 days after illness onset

– Children are infectious longer: > 10 d 

Illness

Child

Adult



Influenza

Diagnosis - Clinical
– Difficult to distinguish from other 

respiratory illnesses on clinical grounds :

– Studies of clinical criteria yield

• False negative rates 22-37%

• False positive rates 29-45%

– Incidence of flu and criteria used create 
variability season to season  



Influenza
Diagnosis - Laboratory

TEST
Influenza 

Types 
Detected

Acceptable Specimens Time for 
Results

Rapid result 
available

3-10 days

RT-PCR5 A and B NP swab2, throat swab, nasal wash, 
bronchial wash, nasal aspirate, 
sputum

1-2 days No

Enzyme Immuno 
Assay (EIA)

Directigen Flu A+B 
(Becton-Dickinson)

A and B NP swab2,aspirate, wash; lower 
nasal swab; throat swab; 
bronchioalveolar lavage

<30 minutes Yes

NOW Influenza A&B 
(BINAX)

QuickVue Influenza 
A+B Test (Quidel)

NP swab2, nasal wash,nasal 
aspirate 

A and B <30 minutes Yes

Rapid Diagnostic Tests

A and B Nasal wash/aspirate, NP swab2 <30 minutes Yes

A and B NP swab2 , throat swab, nasal wash, 
bronchial wash

2 hours No

Viral culture A and B NP swab2, throat swab, nasal wash, 
bronchial wash, nasal aspirate, 
sputum

No



Influenza
Q. How good are the influenza rapid tests?

A. Depends how you use them.



Influenza Use of influenza rapid tests
Influenza Like Illness (ILI) Reported by Flu Year (October - September)
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Influenza
Influenza Like Illness (ILI) Reported by Flu Year (October - September)
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Treatment

2 Classes of Antiviral Medications Available
Adamantanes

– Amantadine, Rimantadine

Neuraminidase inhibitors
– Oseltamivir, Zanamivir 

Influenza 



Antiviral medications I
Adamantanes –

– Amantadine, Rimantadine
– Act only against influenza A 

• Interfere with M2 ion channel of 
influenza A viruses

• Interfere with virus assembly during 
replication of influenza A viruses

– But resistance is now widespread (92%) 
– Not recommended



Antiviral medications II

Neuraminidase inhibitors 
– Oseltamivir, Zanamivir 
– Activity against influenza A and B

Mechanism of action: 
– Block active site of neuraminidase 
– Reduce the amount of viral particles 

released from infected cells



Neuraminidase inhibitors



Neuraminidase Inhibitors 

Both NIs can be used for early 
treatment 
– Decrease duration and symptoms of 

uncomplicated influenza by 1 day
– Early treatment with NIs can reduce 

some complications 
• lower respiratory tract complications
• otitis media 
• antibiotic use
• hospitalizations



Influenza Antiviral Medications

Oral

Inhaled



Neuraminidase inhibitors -
Resistance

Oseltamivir

– Adults: 0.4- 1.0% 

– Children: 4-8% 

Zanamivir 

– None found in flu A clinical isolates



Neuraminidase Inhibitors -
Priority groups for treatment

Any person experiencing a potentially 
life-threatening influenza-related illness

Any person at high risk for serious 
complications of influenza (including 
PLWHA) and who is within the first 2 days 
of illness onset 



Influenza

Two Formulations

Inactivated Trivalent Vaccine (Injected)

Live Attenuated Influenza Vaccine (LAIV) 

Vaccine



Influenza

Vaccine





Flu experts call for mandatory shots for 
health care workers

January 28, 2007 

Experts from the Alexandria-based Infectious 
Diseases Society of America are insisting that 
all physicians, nurses, and other health workers 
caring for patients be vaccinated against 
influenza each year or decline in writing. It is the 
strongest call yet to plug a critical weakness in 
the nation's flu preparations. 



Pandemic Influenza



Influenza Pandemics Happen

A(H1N1) A(H2N2) A(H3N2)
1918: “Spanish Flu” 1957: “Asian Flu” 1968: “Hong Kong Flu”

20-40 m deaths
675,000 US deaths

1-4 m deaths
70,000 US deaths

1-4 m deaths
34,000 US deaths

Credit: US National Museum of Health and Medicine



Duke Kahanamoku
Flu protection – Nov 13, 1918

And they happen here.



Deaths from Probable Influenza – 
Hawaii, 1917-1920

0

50

100

150

200

1917 1918 1919 1920

Week of year

N
um

be
r o

f d
ea

th
s



Death Rates from Probable 
Influenza, by Age Group – Hawaii, 

1914-1917
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Current Situation: 
Highly Pathogenic Avian Influenza 

(HPAI) H5N1
Very lethal among avian species



H5N1 Avian Influenza



H5N1 Avian Influenza Situation Update



H5N1 Avian Influenza Situation Update in Birds





Highly Pathogenic 
Avian Influenza (HPAI) H5N1

Transmission to humans through direct 
contact with poultry - not efficient at 
present

Limited evidence human-to-human 
transmission

Dynamic situation



Close contact with chickens.



Very close contact with chickens.



H5N1 Avian Influenza Situation Update - Humans



H5N1 Avian Influenza Situation Update Humans

Cumulative Number of Confirmed Human Cases of Avian Influenza 
A/(H5N1) Reported to WHO

31-Dec-06

2003 2004 2005 2006 Total

cases deaths cases deaths cases deaths cases deaths cases deaths

Azerbaijan 0 0 0 0 0 0 8 5 8 5
Cambodia 0 0 0 0 4 4 2 2 6 6

China 0 0 0 0 8 5 13 8 21 14
Djibouti 0 0 0 0 0 0 1 0 1 0

Egypt 0 0 0 0 0 0 18 10 15 7
Indonesia 0 0 0 0 19 12 56 46 74 56

Iraq 0 0 0 0 0 0 3 2 3 2
Thailand 0 0 17 12 5 2 3 3 25 17

Turkey 0 0 0 0 0 0 12 4 12 4
Viet Nam 3 3 29 20 61 19 0 0 93 42

Total 3 3 46 32 95 41 116 80 264 159

WHO reports only laboratory-confirmed cases.

Country

60% Mortality





H5N1 Avian Influenza Situation Update  2003-2006 
Humans
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Should Hawaii be concerned?

Nearly 7.5 million visitors in 2005



Hawaii’s Resident 
Population

Hawaii’s Visitor Population





Will H5N1 evolve into the next 
pandemic influenza?



Will H5N1 go pandemic?







When it happens Next Pandemic will cost 
lives and money: CDC Estimates for the U.S.

38 - 89 million may be clinically ill 
18 - 42 million will require outpatient care
314,000 - 734,000 will be hospitalized
89,000 - 207,000 will die
Economic losses of $71 - $166 billion

Source: Martin I. Meltzer, Nancy J. Cox, and Keiji Fukuda. 1999. The 
Economic Impact of Pandemic Influenza in the United States: Priorities for 
Intervention. Emerging Infectious Diseases. Vol. 5, No. 5 September–October



Not if but when?



Approach

We cannot predict 
the future of HPAI 
H5N1 or the 
probability of 
another pandemic.

We have to prepare.



Hawaii Pandemic Influenza 
Preparedness & Response

Command and control
Influenza surveillance: routine and 
pandemic
Pandemic influenza vaccines
Antiviral medications
Health care delivery
Isolation & quarantine
Communications



Components of Hawaii’s 
Influenza Surveillance

Influenza SurveillanceInfluenza Surveillance

Sentinel MD
ILI Reports



Hawaii Influenza Surveillance: 2004-06 Flu Seasons

Percentage of Visits for Influenza Like Illness (ILI) 
Reported by Hawaii Sentinal Providers
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Components of Hawaii’s 
Influenza Surveillance

Influenza SurveillanceInfluenza Surveillance

Lab
Reports of FluSentinel MD

ILI Reports



All Respiratory Isolates Beginning 
Flu Season 2005-2006
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Robust Virologic Influenza
Surveillance targets four groups:

1. Early seasonal flu illnesses
2. Severe flu-like illnesses
3. Flu-like illnesses in persons with   

recent travel overseas
4. Late illnesses



Login



Submission Form



Print Form



Review Results



Components of Hawaii’s 
Influenza Surveillance

Influenza SurveillanceInfluenza Surveillance

Lab
Reports of FluSentinel MD

ILI Reports
P & I Deaths





Components of Hawaii’s 
Influenza Surveillance

Influenza SurveillanceInfluenza Surveillance

Lab
Reports of FluSentinel MD

ILI Reports

Clustered ILI
Activity and 
Absenteeism

P & I Deaths



“Hawaii begins first program to detect 
avian flu at airport. New surveillance 
is designed to stop and react quickly 
to a possible pandemic.”



Vaccine



Antiviral Medications

Supply is here - but not 
enough for prophylaxis.

Will there be resistance?

Total State Purchase of Antiviral Courses 172487
SNS Antiviral Commitment (#of courses) 186,093
Grand Total (Antiviral Courses expected) 358,580



Hawaii Preparedness & Response:

Health Care Delivery

Will likely exceed capacity
Close collaboration with hospitals
Explore alternate facilities or home care 
options 
Establish surge capacity for health care 
personnel



Hawaii Preparedness & Response:

Isolation and Quarantine
Isolation of sick people
Quarantine of exposed people

Both require adequate supplies for daily 
living and personal protection
Enforcement



Why not just quarantine the entire 
State?

10 month interval: August to May



Hawaii Preparedness & Response:
Population-Based 

Isolation and Quarantine

“Social Distancing” for those not yet 
exposed in the population at large

Non Pharmaceutical Interventions 

Community Mitigation Strategies



Chicago poster urging voluntary social 
distancing in theatres - 1918







3. Planning in Private and Non-
Health Sectors



Planning in Private and Non-
Health Sectors





Incidence of Infection using various 
control strategies for a pandemic 

Reducing the Impact of the Next Influenza Pandemic Using Household-Based Public Health 
Interventions - Joseph T. Wu, Steven Riley, Christophe Fraser, Gabriel M. Leung



Hawaii Preparedness & Response:

Communications
Critical
Consistent, accurate messages
Collaborate with partners:
– State agencies
– Federal/DOD, local government
– Healthcare professionals
– Businesses
– Media
– Public



What individuals can do to fight flu

Get your annual flu vaccine 



What individuals can do to fight flu

Get your annual flu vaccine 

“Heterosubtypic immunity: Immunization with one influenza A 
virus subtype (eg, H1N1) may offer some protection from 
challenge with a second influenza A subtype (eg, H5N2). 

Homosubtypic immunity: Immunization with one strain within 
a subtype (eg, A/Hong Kong/03/68[H3N2]) will frequently 
offer some protection against challenge with a second strain 
within the same subtype (eg, A/Fujian/447/2003[H3N2]).”

IDSA from http://www.cidrap.umn.edu/idsa/influenza/panflu/



What you can do to fight flu

Get your annual flu vaccine

Stay home from work/school if you’re ill

Practice cough etiquette



What you can do to fight flu



Overview for Businesses



Pandemic Influenza Planning

“History teaches us that everything we do 
today to prepare for that eventuality will 
have many lasting benefits for the future.”

- Michael Leavitt, HHS Secretary



Thank you.



Sources of Information

Hawaii Dept of Health website: 
http://www.hawaii.gov/health
Centers for Disease Control & Prevention 
website: http://www.cdc.gov/flu/pandemic/
US government website: 
http://www.pandemicflu.gov/



Thank You.


	Preparing for the Next Influenza Pandemic
	Conceptual Framework
	Seasonal Influenza
	Influenza A
	Influenza
	Influenza
	Influenza
	Influenza
	Influenza
	Influenza
	Influenza
	Influenza
	Influenza
	Influenza
	Treatment
	Antiviral medications I
	Antiviral medications II
	Neuraminidase inhibitors
	Neuraminidase Inhibitors
	Influenza Antiviral Medications
	Neuraminidase inhibitors - Resistance
	Neuraminidase Inhibitors - Priority groups for treatment
	Influenza
	Influenza
	Pandemic Influenza
	Influenza Pandemics Happen
	And they happen here.
	Death Rates from Probable Influenza, by Age Group – Hawaii, 1914-1917
	Current Situation: Highly Pathogenic Avian Influenza (HPAI) H5N1
	Highly Pathogenic Avian Influenza (HPAI) H5N1
	Should Hawaii be concerned?
	Will H5N1 evolve into the next pandemic influenza?
	Will H5N1 go pandemic?
	Not if but when?
	Approach
	Hawaii Pandemic Influenza Preparedness & Response
	Components of Hawaii’s Influenza Surveillance
	Components of Hawaii’s Influenza Surveillance
	Components of Hawaii’s Influenza Surveillance
	Components of Hawaii’s Influenza Surveillance
	Vaccine
	Hawaii Preparedness & Response:Health Care Delivery
	Hawaii Preparedness & Response:Isolation and Quarantine
	Why not just quarantine the entire State?
	Hawaii Preparedness & Response:Population-Based Isolation and Quarantine
	3. Planning in Private and Non-Health Sectors
	Planning in Private and Non-Health Sectors
	Incidence of Infection using various control strategies for a pandemic
	Hawaii Preparedness & Response:Communications
	What individuals can do to fight flu
	What individuals can do to fight flu
	What you can do to fight flu
	What you can do to fight flu
	Overview for Businesses
	Pandemic Influenza Planning
	Thank you.
	Sources of Information
	Thank You.

