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The Director-General of the WHO

L0 Wemust prepare for aflu pandemic
before it actually happens.

[0 Therewill be ahuman influenza
pandemic. The only condition
missing isavirusthat is capable of
rapid transmission among humans.

1 The political, social and economic
costs of a pandemic will be huge.

1 No government or head of state can
afford to be caught off guard.




US President George W. Bush

UN

[0 Wemust also remain on the offensive
against new threats to public health
such as the Avian Influenza.

[ If left unchallenged, this virus could
become the first pandemic of the 21st
century.

0 Wemust not allow that to happen.

1 It'smy responsibility as President to take measures now to
protect the American people from the possibility that
human-to-human transmission may occur. (at NIH, 1 Nov. '05)




UN Secretary-General Kofi Annan

[J UN Secretary-General Kofi Annan
has appointed Dr. David Nabarro
as Senior United Nations System
Coordinator for Avian and Human
Influenza.
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APEC Economic Leaders Meeting in Busan

APEC

APEC (05.11.19)
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(Influenza) (Fu)

(Avian Influenza, Al)

(Al in Human)

(Pandemic Influenza,
Pl)

(Seasonal Influenza, Sl)




Natural Reservoir

B Wild Waterfowl
O

Al in Poultry
N
B Chicken

L] (HPALI),
(LPAD




Virus

O

RNA Virus

B RNA ->DNA -> RNA

] (point mutation)
2 Protein : HA, NA
[ ;

38 RNA Segment

] (re-assortment)




(Antigenic Drift)
B Minor changes (point mutations), hew strains
m - epidemics’

(Antigenic Shift)
B Maor change(re-assortment), new subtype
m - pandemics’
]

B [nfluenza A Virus
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New influenza strains in Human : from Al

3

| —

1918 | 1EB e 1997 zunzum
1997 : H5N1, Hong Kong

1999 : HONZ2, Hong Kong

2002 : H/N2, US

2003 : H5N1, Hong Kong / H7N7 Netherlands/ H/N2 US/
HIONZ2 Hong Kong

2004 : H5N1, Asia/ H7N7 Canada/ H10N7 Egypt
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B 501 outbreaks
Countries with outbreaks
Level 1 Administrative units

e

iy This map represents the districts or provinces that experienced outbreaks of H5NI type of Avian Influenza Data source: CIE, FAD
/0] between January and December 2004, The original data have been collected and aggregated a the most and Government sources
detailed administrative level and for the units avalable for each country.
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RLUSSIAN FEDERATION i
H5N1 Outbreaks

between jan and 31 aug 2005 |

=

B ol outbreaks
Countries with outbreaks -
Level 1 Administrative units

This map represents the districts or provinces that experienced outbreaks of HSMN1 type of Avian Influenza Data source: OIE, FAD

EI betwesn January and August 2005, The origind data have been collected and aggregated at the most detailed and Government sources
¥ administrative level and for the units available for each country.
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Affected areas with confirmed human cases of HAMN1 avian influenza since 2003 Status as of 21 March 2008
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Affected areas with confirmed human cases of HSMN1 avian influenza since January 2006 Status as of 24 March 2006
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Cumulative Number of Confirmed Human Cases of
Avian Influenza A/(H5N1) Reported to WHO

(2006 3 21 )

2003 2004 2005 2006 Total
cases | deaths | cases | deaths | cases | deaths | cases | deaths | cases | deaths
Azertbdjan| 0 | 0 | 0 | 0 | 0 | O | 7 | 5 | 7 | 5
Cambodia | O 0 0 0 4 4 0 0 4 4
China 0) o) 0) o) 38 S 7 S 15 10
Indonesia 0 0 0 0 17 | 11 | 12 | 11 | 29 | 22
lraq 0) o) 0 o) 0) 0 2 2 2 2
Thailand 0 0 17 12 ) 2 0 0] 22 14
Turkey 0) 0 o) o) o) o) 12 4 12 4
Viet Nam 3 3 29 20 61 19 0) o) 93 42
Total 3 3 46 32 95 41 40 27 | 184 | 103

¢ Total number of cases includes number of deaths.

WHO reports only laboratory-confirmed cases.
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(Seasonal Influenza, Sl)

- InfluenzaVirus

B A(HINL H3N2), B

B

:1~4




(Seasonal Influenza, Sl)
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L

Seasonal Flu vs. Pandemic Flu

Predictable seasonal patterns
Some immunity

Healthy adults usually not at
risk of serious complication

Vaccine devel oped and
available

Adequate supply of anti-virals
Modest impact on society

Manageable impact on
economy

0
0
0

Occursrarely
Little or no immunity

Healthy adults may be at
Increased risk of complication

V accine probably would not be
available at early stage

Limited supply of anti-virals
May cause major impact on
society

Potential for serious impact on
economy




Pandemic ?

Little or No Immunity

B 50~100% - Flu
B 15-35% N
= B Vaccine
L] O]
Virus (?)
] ? []
N ? B




Modeling of Pandemic Impact : 3 methods

Simple Extrapolation: Based previous pandemics

FluAid & FluSurge by Meltzer et al : Based on seasonal

epidemics and 1957 pandemicsin US

Modeling based on unigue pandemic virus




| nfluenza Pandemicsin the 20t Century

1918: “ Spanish Flu” 1957: “Asian Flu” 1968: “Hong Kong Flu”

> 20 million deaths 1 million deaths 1 million deaths

HIN1 H2N2 H3N2




Spanish Flu in 1918~1919

Emergency hospital during influenza epidemic,
Camp Funston, Kansas.

20 )




Spanish Flu in 1918~1919, US

1900 46 5 L1.8. life expectancy 1900-1960
1955 70 «

bd

a6 -

Lita Expsctancy

1918 40

- i : : ;
American Society for Microbiology News
| it fhwewew asmusa. orgimemonlyfasmne wsul89 feature1 hitml

20 ° W
1500 1905 1910 1915 1920 1928 1930 1935 1940 1945 1980 1865 19ED

B Pandemic




Spanish Flu in 1918~1919, US

Death Rates in the U.S. by Month
{per 1,000 population)

30

20

Death Rate (per 1,000 population)

lan. Feb. Mar Apr. May June July Aug Sept. Oct Nov. Dec.

1911 - 1917 A 1918 B



Spanish Flu in 1918~1919, US

1911~1917

m U-Shape

1918

B Young Adult

W-Shape

Speciiic Death Aate
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Spanish Flu in 1918~1919, Korea

1918 10

, 159,916
1,297 , 7,422,113
7,588,390

139,128

140,518

[ 3.1




Pandemic Sor ead: 1957-58 (1968-9 very similar)

C.W. Potter, Textbook of Influenza, 1998



Several waves of influenza pandemic over 1~2 years

0 6M. 12 M. 18 M.




Average Annual Influenza Morbidity and Mortality

Deaths
1 per 10,000

ARD Hospitalizations
12 per 10,000

M edically attendealiliness
1,200 per 10,000

Acuterespiratory iliness
2,600 per 10,000

Influenza virus infections

3,300 per 10,000

Glezen WP. Epidemiol Rev. 1982;4:25-44.
Glezen WP et a. J Infect Dis. 1987:155:1119-1126. — — — — — — — — — —
Glezen WP et al. Pediatr Infect DisJ. 1997:16:1065-1068.



Based on Previous Pandemics...

1918 Spain flu 1957 Asian flu 1968 Hong Kong flu
3 waves(2nd , Double waves
Waves (peak) September) (1st wave, October) 4yrswaves
Attack Rate 30-40% 25% 25%
Mortality Rate 1-2% 0.37%
Population persons < 65 yrs infant, elderly infant, elderly
affected (W shape) (U shape) (U shape)




Estimated impact of pandemic influenza

In US(1999) & Canada(2004) by Meltzer Model

Nation

Attack rate 15%

Attack rate 35%

(Population) Outcome (5t -95!" Per centile) (5t -95!" Per centile)
Death 89,000(55,000-125,000) 207,000(127,000-285,000)
= Hospitalization 314,000(21,0000-417,000) 734,000(441,000-973,000)
(260 million) Qutpatients 18 million 42 million
Il, no medical care 20 million 47 million
Death 17,768(10,544 - 24,954) 41,459(24,603-58,227)
Hospitalization 46,639(34,042-59,166) 108,824(79,431-138,053)
Canada 2,086,327 4,868,097
(32 million) Outpatients (2,027,496-2,145,282) (4,730,825-5,005,657)
Il, no medical care S S587058
: (2,335,458-2,455,967) (5,449,401-5,730,591)

16.5% , 2.8%0 , 0.08%0




Estimated impact of pandemic influenza in UK(2005)

Table 3 Range of possible excess deaths based on various permutations of

case fatality and clinical attack rates, based on UK population

Overall case fatality rate

Clinical attack rate

10% 25% 50%

0.37% 21,500 53,700 107,500
1.00% 56,700 141,800 283,700
1.5% 85,100 212,800 425,500
2.5% 141,800 354,600 709,300
25 % 0.1% ,

0.09%0




Presumptive estimated impact of pandemic influenza

in Korea(2003)
by FluAid
Nation Attack rate 25% Attack rate 35%
. QOutcome : .
(Population) (range by scenario) (range by scenario)
Death 27,527(12,905-48,876) 38,538(18,067-68,426)
Hospitalization 151,297(50,371-201,804) 211,816(70,519-282,525)
Korea
(48 million)

Outpatients*

6,472,006
(4,983,131-9,206,971)

9,060,806
(6,976,385-12,889,758)

19%

, 0.4%

, 0.08%
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(Pandemic Influenza)

B |[nfluenza A Virus
B 10 50 3
(subtype) Influenza A Virus

- ( )

[]

?

O (AlV) . direct

transmission due to adaptive mutation
H AV

. gene re-assortment in mixing vessel



. . Prevent Animal Disease
B |[nter-sectoral Collaboration

(Al in Human)
.. Contain at Animal
Stage
B Avoid risk behavior +
Al S re-assortment




HPAI







(Al In Pig) +
(Sl In Pig) =

Seasonal Flu Pandemic
[ ]
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. . Eradicate Animal Disease
B |[nter-sectoral Collaboration

(Al in Human)
.. Contain at Animal
Stage
B Avoid risk behavior +
Al S re-assortment




Al Virus
Pandemic - Adaptive Mutation

Pandemic

Source: WHO/WPRO



Prevention of the Al in Human : Avoid Risk
Behavior

Source: WHO/WPRO



Al 1n Human
- Avold Risk Behavior

Risk Behavior

Avoid Risk Behavior

B Wet Market
B Personal Protection Equip.




. . Eradicate Animal Disease
B |[nter-sectoral Collaboration

(Al in Human)
.. Contain at Animal
Stage
B Avoid risk behavior +
Al S re-assortment




(Al In Human) +

(Sl) =

Source: WHO/WPRO



Prevention of the Pandemic: SI VVaccination

Source: WHO/WPRO
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WHO

(2005 5

)

Inter-pandemic Period : New Influenza subtype in Human : No

Phase 1

Risk of Human Infection of Al : Low

Phase 2

Risk of Human Infection of Al : Substantial

Pandemic Alert Period : New Influenza subtype in Human : Yes

Phase 3

H2H Transmission : No or rare instance of spread to a close contact

Phase 4

H2H Transmission : highly localized, small cluster, not well adapted

Phase 5

H2H Transmission : still localized larger cluster, not fully adapted

Pandemic

Period

Phase 6

Increased and sustained transmission in general population

Phase 3 (WHO )




Phase
. Overaching Public Health Goals

Inter-pandemic Period : New Influenza subtype in Human : No

Phase 1 | Strengthening Pandemic Preparedness

Phase 2 | Minimize human infection risk, and rapid detection of infection

Pandemic Alert Period : New Influenza subtype in Human : Yes

Phase 3 | Ensure and rapid characterization of new virus
Early detection, notification and response to additional cases

Phase4 | Contain within limited foci and delay spread to gain time

Phase 5 | Maximize efforts to contain or delay the spread, to possibly avert a pandemic
To gain time to implement pandemic preparedness plan

Pandemic Period

Phase 6 | Minimize the impact of the Pandemic




Key Strategic Actions for
Pandemic Influenza

1. Reduce human exposure to HSN1
Strengthen the early warning system
Intensify rapid containment operations

Build capacity to cope with a pandemic

LA

Co-ordinate global science and accelerate vaccine
development & expansion of production capacity

Building public health capacity to deal with influenza will lead to stronger
national systems for alert and response linked to a comprehensive
global alert and response system that will serve to protect us from

whatever nature has in store for us in the future !

fZ8% World Health

Epidemic and Pandemic Alert and Response %)) Srganization




3 main strategies

ANy “ Vs

L >
Public health
nterventl

g VAV e

| nter -sectional
cooper ation

Flu vaccine

Antiviral
agents




B Pandemic Virus
Last Chanceto Avert :
B Rapid Response Antiviral Stockpile

Pandemic Vaccine
O




Elimination of a pandemic virus at its source!?

® Feasible if (only 1-3 million treatments needed):

- Ro< 1.4: antiviral prophylaxis of 80% of a population within 20 days
» Movement restrictions; compliance rate etc.

)
et



Pandemic Simulation
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Pandemic Simulation

:Mass Prophylaxis + Movement Control
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B Pandemic Virus

Last Chanceto Avert
B Rapid Response Antiviral Stockpile

Pandemic VVaccine
O




| k
L TIVS(Trivalent Inactivated Vaccines)

B A(HIN1), A(H3N2),B

B Adjuvant, preservatives

[1 Globa Influenza Surveillance

B 112 Nationa Influenza Center

B 4 WHO Collaborating Centers for Reference and Research on
Influenza




A(H3N2) A(HIN1) B
2006 A/California/7/2004 | A/New Caledonia B/Malaysia/2506/
(H3N2)-likevirus | /20/99(H1N1)-like virus | 2004-like virus
05~06 A/Californial7/2004 | A/New Caledonia B/Shanghai/361/2
(H3N2)-likevirus | /20/99(H1IN1)-like virus | 002-like virus
2005 A/Wellington/1/200 | A/New Caledonia B/Shanghai/361/2
4(H3N2)-like virus | /20/99(H1N1)-like virus | 002-like virus
04~05 A/Fujian/411/2002( | A/New Caledonia B/Shanghai/361/2
H3N2)-like virus [20/99(H1IN1)-like virus | 002-like virus
2004 A/Fujian/411/2002( | A/New Caedonia B/HongK ong/330
H3N2)-like virus [20/99(H1IN1)-like virus | /2001-like virus
03~04 A/Moscow/10/99(H | A/New Caledonia B/HongK ong/330

3N2)-like virus

[20/99(H1IN1)-like virus

/2001-like virus




Seasonal Influenza Vaccine

Number of influenza vaccine doses distributed in various regions
1994- 2003

1994 1955 199¢ 1567 1946 1959 2000 2001 200 2003
References:
198404 Dr Dawid Fedson

2000 -2003 Influenza Vaccine Supply Task Force and WHO Weekly Epidemiological Record No. 40,
2004, 79, 357-368

WHO Global Influenza Programma




Pandemic Vaccine

B H5N1 Influenza
Virus

B HSN1

60

(?)

(6




Pandemic Vaccine

: Mono-valent VVaccine

[ 3 1 (3 )
m 2 1
. Smart Vaccine, Antigen Sparing
O . Reverse-genetics, Cell-Culture
1.6 )

L] Project




Influenza Pandemic Vaccines

Early initiation of vaccine production

e Goal: equitable and timely access

Early initiation of vaccine production

Production capacity

{¥) Epidemic and Pandemic Alert and Response - WHO Giobal Influenza Programme . 7 &

g



Amantadine | Rimantadine | Zanamivir Oseltamivir
A A A, B A, B
5 mg/kg 6 mg/kg - 2 mg/kg/dose bid
100 mg bid | 100 mg bid 10 mg bid 75 mg bid
100mgqgd | 100 mgqd 10 mg bid 75 mg bid

FDA 1 18 7 1
1 1 7 13

Bronchospasm




L]
M2 Inhibitor m ,
O .
Neuraminidase | nhibitor =
= ;

L]

B 1 treatment course
, 25,000 ( )

H5N1 40,000 ( )
NI [ | 5 -
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Pandemic
Pandemic ?
? B Tamiflu
|
?
B Vaccine ? [ 100 250
B Tamiflu ? m Vaccine

?




B Pandemic Virus

L ast Chanceto Avert :
B Rapid Response Antiviral Stockpile

Pandemic Vaccine
O




Non-Pharmaceutical |nterventions

Phase 3( )
B Avoid Risk Behavior
B No travel restriction

Phase 4 or Phase 5

B Rapid Detection and Isolation

B Contact Tracing(2weeks) + Voluntary Quarantine
B Useof antiviral drugs for treatment and prophylaxis
O
O

Movement Restriction
Exit Screeing




Non-Pharmaceutical |nterventions

Phase 6(Not All Countries are affected)
N95 mask for healthcare worker, 1% responder
Surgical mask for healthcare seeking person
Voluntary home confinement

Defer non-essential travel

EXit screening

Daily fever check among passengers and crew and
prophylactic treatment(if aircraft or large cruise
ship)




Non-Pharmaceutical |nterventions

Phase 6(Full Pandemic)

Stop patient isolation, contact tracing or quarantine
N95 mask for healthcare worker, 1% responder
Distancing within healthcare facility
Social Distancing

Frequent hand washing

Respiratory hygiene

Spontaneous mask wearing of general population
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Country-Level Financing and

Support Framework

Integrated Country Program

B L

Government Fesources

Domestic Private Resources

Existing External Financing and Techmical Assistance

Potential Additional Support
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Country-Level Financing and

Support Framework

Integrated Country Program
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Existing Resources
Crants Potential Additional Support
= Loans, - :
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Technical Assistance
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WB-administerad (IBRD/IDA, A=DB, ADB, OIE. WHO

Trust Fund atc) and ther joint
PrOSTamns

3 10 $



International Financing Framework

Issues WHO and their

and e
oint programs
Research ) PTogy

Integrated Country Programs

Coordination and Infarmation Exchange
Financial Flows




Proposed Framework

To provide coordinated operational and technical support:

National Coordination Mechanism (Country Led)

Integrated Country Plan
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