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Influenza Viruses

• Typed based on Nucleoprotein

• Sub-typed based on Surface Protein

– Hemagglutinin (HA)  [16]

– Neuraminidase (NA) [9]



Influenza Viruses
Influenza A

H3N2 H1N1

Flu Season 2005-06 735 (77) 53 (6) 160 (17)

Summer 2006 1 (1) 90 (53) 79 (46)

Flu Season 2006-07 22 (23) 72 (74) 3 (3)
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Flu Season 2005-06 Influenza Viruses Reported to Hawaii &
Antigenic Characterization of Tested Subsets

A/New Caledonia/
20/99-like
[4] 100%

A/California/07/2004-like
[22] 56%

A/New York/55/2004-like
[12] 31%

A/Wisconsin/67/2005-like
[5] 13%

N = 9

N = 4
N = 39

Infl A (H3)
(735) 77%

Infl B
(160) 17%

Infl A (H1)
(53) 6%

N = 968

B/Ohio/01/2005-like
[8] 87.5%

B/Florida/07/2004-like
[1] 12.5%



Summer 2006 Influenza Viruses Reported to Hawaii &
Antigenic Characterization of Tested Subsets

N = 1
N = 3

Infl A (H3)
(1) 1%Infl B

(79) 46%

Infl A (H1)
(90) 53%

N = 968

A/New Caledonia/20/99-like
[1] 33%

A/Hawaii/15/2001-like
[2] 66%B/Ohio/01/2005-like

[1] 100%
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Global Spread of H5N1 since 2003

Countries with humans, poultry and wild birds killed by H5N1.

Countries with poultry or wild birds killed by H5N1.

Source: World Health Organization; as of 29 November 2006



Influenza Pandemics
of the 20th Century

Credit: US National Museum of Health and Medicine

A(H1N1) A
1918: “Spanish Flu”

(H2N2) A
1957: “Asian Flu”

(H3N2)
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



USA Illness Hospitalization ICU Care Deaths
Moderate 87,000,000

87,000,000

Illness
30%
30%

Illness
382,558
382,558

719,000 107,850 209,000
Severe 8,500,000 1,300,000 1,900,000

USA Hospitalization ICU Care Deaths
Moderate 0.25% 0.04% 0.07%
Severe 2.93% 0.45% 0.66%

Hawaii Hospitalization ICU Care Deaths
Moderate 3,471 521 1,009
Severe 41,034 6,276 9,172

USA pop. = 290 m and Hawaii pop. = 1.4 (with visitors)



Hawaii Pandemic Influenza 
Preparedness & Response

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

http://www.hawaii.gov/health/family-child-health/contagious-disease/pandemic-flu/fluplan.pdf

http://www.hawaii.gov/health/family-child-health/contagious-disease/pandemic-flu/fluplan.pdf
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Virology testing of routine specimens 
submitted by Hawaii Healthcare providers

All Respiratory Isolates Beginning 
Flu Year 2005-2006
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Virology testing of routine specimens 
submitted by Hawaii Healthcare providers

All Respiratory Isolates 
Flu Season 2006-07
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U.S. (Hawaii) Sentinel Provider Surveillance 
Network

Percentage of Visits for Influenza Like Illness (ILI) 
Reported by Hawaii Sentinal Providers
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U.S. (Hawaii) Sentinel Provider 
Surveillance Network

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

Hawaii
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Outbreak investigations 
in Schools and Long 
Term Care Facilities

Virology testing of 
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submitted by Hawaii 
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Outbreak investigations in Schools and 
Long Term Care Facilities

N = 30
ILI Outbreaks by Month and County, Hawaii, 2005-06
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Hawaii Influenza Surveillance

Hawaii
Influenza 

Surveillance

Outbreak investigations 
in Schools and Long 
Term Care Facilities

Port of entry respiratory 
surveillance

Virology testing of 
routine specimens 
submitted by Hawaii 
Healthcare providers

U.S. Sentinel Provider 
Surveillance Network



Port of Entry Surveillance

Hawaii Airport Surveillance Program
November 1, 2005 – November 1, 2006

N=41

Japan
67%

South Korea
3%

Phippipines
7%

Vietnam
3%

China
8%

Indonesia
3%

No Travel
3%

Palau
3%

Samoa 
3%



Port of Entry Surveillance

Hawaii Airport Surveillance Program
November 1, 2005 – November 1, 2006

N=41

Influenza A 
(H3)
10%Negative

81%
Influenza A 

(H1)
5%

Enterovirus
2%

Parainfluenza 
Virus (Type 3)

2%



Hawaii Influenza Surveillance

Hawaii
Influenza 

Surveillance

Port of entry respiratory 
surveillance

Outbreak investigations 
in Schools and Long 
Term Care Facilities

Pneumonia & Influenza 
Mortality Surveillance

Virology testing of 
routine specimens 
submitted by Hawaii 
Healthcare providers

U.S. Sentinel Provider 
Surveillance Network



Pneumonia & Influenza Mortality 
Surveillance

Pneumonia & Influenza (P&I) Related Mortality in 
Honolulu, 2006-2007
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469 deaths during Flu Season 2005-06
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Hawaii Influenza Surveillance

Hawaii
Influenza 

Surveillance

Port of entry respiratory 
surveillance

Outbreak investigations 
in Schools and Long 
Term Care Facilities

Pneumonia & Influenza 
Mortality Surveillance

Enhanced targeted 
surveillance of unusual 

respiratory illness Virology testing of 
routine specimens 
submitted by Hawaii 
Healthcare providers

U.S. Sentinel Provider 
Surveillance Network



Enhanced targeted surveillance of unusual 
respiratory illness (RT-PCR TESTING)

November 1, 2005 – August 10, 2006

• Hospitalized patients with ARDS
• Hospitalized patients with X-ray confirmed pneumonia
• Patients with travel history outside the United States 

N = 278

Negative for 
Influenza Virus

172 (62%)

Influenza A
75 (27%)

Influenza B
31 (11%)



Outline

• Influenza Viruses

• Pandemic Influenza 

• Hawaii Influenza Surveillance

• HDOH Pandemic Preparedness Plans
– Changes to Influenza Surveillance



Hawaii Pandemic Influenza Preparedness & Response:

Influenza Surveillance
Hawaii Population 1,275,194



Hawaii Pandemic Influenza Preparedness & Response:

Influenza Surveillance
Hawaii Population 1,275,194

SEASONAL FLU:
5 - 20% get sick with the flu each year 159,399 12.5% of population
Specimens submitted during flu season
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(max. capacity)

7,491
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3% of estimated sick



Hawaii Pandemic Influenza Preparedness & Response:

Influenza Surveillance
Hawaii Population 1,275,194

SEASONAL FLU:
5 - 20% get sick with the flu each year 159,399 12.5% of population
Specimens submitted during flu season
Specimens tested during flu season 
(max. capacity)

7,491
4,385

382,558
15,303(avg)

5% of estimated sick
3% of estimated sick

PANDEMIC FLU:
# of projected illnesses 30% of population
Target testing 3-5% of sick patients 3% of estimated sick



Transition to Higher Throughput/ 
Faster Turnaround

Viral Culture reverse transcriptase 
real-time PCR ( rti RT-PCR)

Reliability “Gold Standard” Preliminary result, but reliable 
and accurate
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Transition to Higher Throughput/ 
Faster Turnaround

Viral Culture reverse transcriptase 
real-time PCR ( rti RT-PCR)

Reliability “Gold Standard” Preliminary result, but reliable 
and accurate

Capacity
Turnaround
Utility

30/day Up to 600/day
2-3 weeks 1-2 days
Typing, sub-typing, strain-
typing

Typing, sub-typing



Transition to Electronic Specimen 
Submission

PANDEMIC FLU:
# of projected illnesses 382,558 30% of population

1,656 sick patients per day!



Transition to Electronic Specimen 
Submission

PANDEMIC FLU:
# of projected illnesses 382,558 30% of population

1,656 sick patients per day!

Electronic Specimen Submission



Login



Homepage



Physician Profile



Submit Specimen



Submission Form



Print Form



Review Results



Specimen/Data Flow

Specimen submitted online 
by healthcare provider 

* DOCD: Disease Outbreak Control Division, SLD: State Laboratories Division
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Specimen/Data Flow

Specimen submitted online 
by healthcare provider 

HDOH Notified
-DOCD* monitor incoming 
specimen data in real time
-SLD* prepare for specimen
arrival

Specimen tested 
by RT-PCR 

(24-48 hours)

PCR result 
reported 

electronically 

Interesting isolates
Sent to CDC for 

Strain-typing

Final result 
reported 
electronically

(+) isolates subtyped
-% by RT-PCR
- % by Viral Culture

% Specimens (-) for 
influenza are tested for 
other respiratory isolates
- Viral Culture

(+)

(-)

* DOCD: Disease Outbreak Control Division, SLD: State Laboratories Division



Sources of Information
• Questions for Hawaii Dept of Health fluinfo@doh.hawaii.gov

• Hawaii Dept of Health
http://www.hawaii.gov/health/family-child-health/contagious-
disease/communications/pandemicflu.html

http://www.hawaii.gov/health/family-child-health/contagious-
disease/influenza/index.htm

• Centers for Disease Control & Prevention:
http://www.cdc.gov/flu/pandemic/

• US government
http://www.pandemicflu.gov/

• World Health Organization
http://www.who.int/topics/influenza/en/
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