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A nationwide casket shortage
was evidence of a mounting
death toll

Fublic gathering places were
prdered closed by the leaders
of many major cities.
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3. 23 HQlo| SHY : YES !

Expanding Host Range of H5NI

> Osterhaus, Changing animal ecology, 2008 May
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Evolution of the H5N1 Hemagglutinin Gene
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Total Human H5NI cases by clade(2003-08)

Country Cases Deaths Clades
Azerbaijan 8 5 2.2
Cambodia 7 7 1
China 30 22 7 (1 case), 2.2 (1 case). 2.3.4 (28 cases)
Djibouti 1 0 2.2
Egypt 30 20 2.2
Indonesia 133 108 2.1.2 (~15 cases), 2.1.3 (~117 cases)
Iraq 3 2 2.2
Laos 2 2 2.34
Myanmar 1 0 234
Nigeria 1 1 2.2
Pakistan 3 1 22
Thailand 25 17 1
Turkey 12 4 2.2
Viet Nam 106 52 1 (~93 cases), 2.3.4 (~13 cases)
Total 382 241
Total cases/deaths by clade
Cases Deaths  Fatality Clade
94 (+/-) 68 (+/-) 723% Clade 1
15 (+/-) 13 (+/-) 81.3% Clade 2.1.2
117 (+/-) 94 (+/-) 80.3% Clade 2.1.3
777777777777777 77 (+/-) 33 (+/-) 429% Clade22
> 74 (+/-) 29 (+/-) 392% Clade 2.3.4
1 1 100.% Clade 7

19



4.Hjo|2{ 20| Hi}E TSt} 2L : YES!
Spread of influenza H5N | Viruses
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Human Avian Influenza A (H5N1) Cases by Onset Date and
Country (n=347) (as of 19 June 2008)
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5.H5NI ZtHo| HAst™ 5L : Not so much !

Epidemiology of H5N1 cases, What's New* ?

» Infrequent, sporadic cases among previously healthy
children, young adults

» WHO review 256 confirmed H5N1 cases; (2002-2006)
- Median age : 18 yrs (range 3 months -75 yrs)

- 89% of cases <40 yrs old

- Median duration from onset to admission: 4 days

- Mortality highest in cases aged 10-19 yrs(76%)

- Mortality lowest in cases aged >50 years(40%)

- Median duration from illness onset to death: 9
days(range 2-31 days)

» Limited data available since 2006

> *Tim Yyeki, Clinical Obervations of H5SN|. May 2008 ; WHO,WER 2007;82:42-48

H5N1 Virus Transmission

» Avian to Human

- Most H5N1 cases had direct contact with sick or dead
poultry in the week before illness onset

- Touching, slaughtering, burying, preparing for
consumption, playing with dead poultry parts, holding
cock-fighting roosters

- A few cases ingested uncooked duck blood in Vietnam

- Some cases de-feathered dead wild swans in
Azerbaijan

» Environmental exposures
- Visiting a live poultry market (Hong Kong)
» Sources of infection for some cases: unknown

» WER 2006;81:83-8; MMWR 2006;55(suppl):3-6; EID 2007; NEJM 2008
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H5N1 Case Clusters

» Clusters of 2 or more epidemiologically-linked H5N1
cases have occurred

- >25 % of all H5N1 cases have occurred in clusters
- Most clusters: 2-3 cases
- Largest cluster : 8 (7 confirmed, 1 probable)

» Zoonotic transmission for most cluster cases

» Limited, non sustained human-to-human transmission
likely occurred or cannot be ruled out

- At least 5 countries
- 2 clusters with probable 3 generation transmission
» Most clusters : among blood-related family members

» VVER 2006;81:83-8; MMWR 2006;55(suppl):3-6; EID 2007; NEJM 2008
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The Global Context of Pandemic Preparedness

» International Health Regulation (2005)

Member countries must:

- Notify WHO of any potential Public Health Event of
International concern (PHEIC)

- Enhance their events management-especially alert and response
actions

- Meet minimum core capacities — notably in surveillance,
response, and at points of entry

» 58t World Health Assembly Resolution (2005)
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Pandemic influenza preparedness in the Asia-Pacific

region
Lancet 2006;368:886-889

Richard Coker, SandraMounierJack

-8 =7t A=ls BESIE B2 Bt

-2 A= ol Al MOAFEN 7t HROlX| B

- NS NN M =97t 3l S
t2

A O
T

-WHOZS| CHA| 9 CHE EHA PH._% 2ME 7| SHA0f et A2 S
-HHQ 1y, HRUAOY HEO| YZ S

Progress and shortcomings in European national strategic

plans for pandemic influenza

WHO Bulletin 2007;85:923-929
Sandra Mounier-Jack,® Ria Jas® & Richard Coker®
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Pandemic influenza preparedness in Africa is
a profound challenge for an already distressed
region: analysis of national preparedness plans

Giuseppina Ortu, Sandra Mounier-Jack and Richard Coker*

< Health Policy & Planning 2008;23:161-169 >

Planning and Surveillance Public health Case i c. ieati All themes
cosrdination interventions and essential services
health care systems
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ZEA| (0| &, Surveillance)

_E._P(Dlagnoas)

atHO| 2{ A K| (Antiviral drugs)

HH A (Vaccines)

O| 2 MH| A ™ 2k(Hospital action plan)

55 5 42K Public health interventions)

75 L|# 0| M (Risk Communication)

T A2 7| 52| §X|(Essential social service)
|’*7<'| A X 2= (Business continuity plan)

v Vv Vv VvV VvV VvV VvV Vv v

StHEOl 24 A Ml Antiviral drugs
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Australia-total - ------ B.bmillion_course(Tamiflw) | o 18
population: 20million | 3 95million course(Relenza) 20
35million pill(Tamiflu) 11

Canada total — -
population: 33million (2005.8.25) 40 million pill
(Tamiflu) holding plan

France total

population :61million (2006)14million courses(Tamiflu)

0.27million course
stockpiled(Tamiflu)

plan to reach 1.8million
Hong Kong total course in 2007
population: 7million

300,000 doses stockpiled(Relenza)

course in 2007

20million doses(Tamiflu)

Japan total population:

12
23
4
26
4
plan to realch 2million q
16
20
1
S
21

127million (2005.11.14) 25million
doses(Tamiflu) plan
Netherlands total 220,000 doses stockpil(Tamiflu)
etherlands total

population: 16million 55r2nzil(l)i?)ré(;ioses(Tamif1u) order &

New Zealand total 835,000 doses(Tamiflu) order

population: dmillion__ | ____.__..__.___..__..._...__._.| by yearcend . ... ..} .7

bmgapore total .

population: 3million 350,000 courses(Tamiflu) 12

= =A (m] = =]

29| OI0HH| &HIOoIH AN HISAHE ! AHIE,2006F 33

1

S. Korea total population: | 700.000 courses(Tamiflu)
49million 900,000 by Jan. 06(Tamiflu) plan
Taiwan total population: 230,000 doses(Tamiflu)
23million 700,000 additional plan (Tamiflu) | WU
% 930,000
Thailand total population: | /00.000 courses(Tamiflu)
64million 3 million planed by 2007(Tamiflu) 5
O ogiotal population (2005) 132 Tmilton planTamiiy | D
14.6million courses(Tamiflu) 24
UK total population: -
60million (2005.3.2) 15.5 million
courses(Tamiflu) buy plan
1d/2005/ | HM 67618.htm|
hea\th news_detail. id=175&menu_item_id=0&news_id=8250
htep:/s 1028/28flu.htm
htep:/ rg. 200539672 1.htm
htep:/s cidrap.umn. i m
htep:/ i 20D2F897B24D25CA2570AE007E54D2/$Fi 21005.pdf
htep:/s net. 2005/51314327.htm
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Oseltamivir resistance H5N | virus

Text Box: de J:ﬁﬂ MO et al.. Naw England J Med 2005 35X 26E7-72) 4 Patient 1, died
P 0§e|t.am|u|n o Patient 2, died
resistant
7 < Patient 3, died
Oseltamivir-
resistant O Patient 4, died
) Oseltamivir- ! m Patient 5, survived
61 . resistant

e Patient 6, survived
A Patient 7, survived

+ Patient 8, survived

Complementary DNA
(log copiesfml of viral-transport medium)

——

[ Oseltamivir therapy |

T T T T T T T

1 2 3 4 5 6 7 &
Days since Admission

e
-
o

11

Figure 3. Influenza A (HSN1) Viral RNA Load in Throat Swabs from Eight Patients.

Blue lines represent patients who survived influenza A (HSN1) virus infection, and red lines represent patients who
died. The dashed horizontal line denotes the limit of detection of the RT-PCR assay. The arrows indicate the speci-
mens from which oseltamivir-resistant influenza A (H5M1) variants were isolated. Mo virus was isolated from any
other specimen besides samples obtained at admission. de Jong MD et al., NEJM 2005;353:2667-72
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Neuraminidase Inhibitors and
Neuropsychiatric Complications

Oseltamivir Cases of Neuropsychiatric Events
per Flu Season, All ages (N=596)

250

200

150

100

# of Cases
|

50

N = = m L m

99-00 00-01 01-02 02-03 03-04 04-05 05-06 06-07 UNK

Flu Season

P Rothstein. FDA briefing Pediatric Adv. Commit. Nov 2007

CSF and Serum conc. Of oseltamivir and oseltamivir
carboxylate after single 150 mg dose

Oseltamivir
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CSF Emror
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Agent Target Sponsor Route  Development
Phase

Zanamivir Neuraminidase GSK v Phase 1, 2a **

Peramivir Neuraminidase BioCryst IV, IM Phase 2
CS8958 Neuraminidase Sankyo, Biota Topical Phase 1

SR Tk i Oral  Pending
Polymerase

DAS181 HA receptor NexBio Topical Phase 1

** Clinical development unclear

PandemicVaccine Strategies

PREPARE SEED

"“ Monovam@iucnoﬂ
PANDEMIC FRLL) TEE\‘

IDENTIFIED '
/| & &

/ VACCINATION

\ |
/ “ \
/ \

.f \\

/

MONTHS
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Gap closure between Supply and Demand

* Reduce Demand — Pre-pandemic Vaccines, Community Mitigation,
Antivirals, Vaccines, Masks
* Increase Capacity—Ventilators, Oxygen, Antivirals, Pandemic Vaccines,

Masks
Pre-Pandemic Recombinant | Egg- & Cell-based
Vaccines Vaccines Vaccines
F \

7]

i}

L

5
5 0 Increase Supplies of Critical Materiel
-0 ——— e e o e e — — — — — — —
T ® f
c 0
g s Current Healthcare Capacity
33 1/ \
ox

Pandemic Preparedness Strategy: USA

STAGE 1 STAGE 2 STAGE 3
DEVELOP PLANS ADJUST PLANS RE-ADJUST PLANS
INITIATE PROJECTS CONTINUE PROJECTS COMPLETE PROJECTS

2005 - 2006 2007 - 2009 2009 - 2013

VACCINE ADVANCED DEVELOPMENT

NIH ANTIVIRAL DRUG ADVANCED DEVELOPMENT

RAPID DIAGNOSTICS ADVANCED DEVELOPMENT (CDC)

VENTILATOR ADVANCED
DEVELOPMENT

VACCINE PRE-PANDEMIC INFI.UENZA STOCKPILING

ANTIVIRAL DRUG STOCKPILING CDC/SNS -

OTHER CCOUNTERMEASUURE
STOCKPILING -
CDC/SNS

VACCINE MFG INFRASTRUCTURE BUILDING -
FDA
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» Health care workers most at risk
» Clinical risk groups

» Institutional settings

» General population




Vaccine :Advanced development, USA

e Five Projects (9 contracts - $1.5 B; 2 grants - $11 M)

Projects Contract Industry Partners Expected Results
Awards
Cell-based $1.38B sanofi pasteur Expand domestic flu vaccine mfg.
(2005-06) Novartis Provide 475 M doses pandemic
GlaxoSmithKline vaccine by 2011
Medimmune
Solvay
DynPort/Baxter
Antigen- $133 M Novartis Reduce amount of vaccine antigen
sparing (2007) GlaxoSmithKline needed
IOMAI BARDA Mix-N-Match Studies
Next RFP Contract awards Diversify flu vaccine
Generation: Oct. 07 expected in FY08 Reduce mfg. time
Recombinant
Intl. Vaccine $11 M VABIOTECH Facilitate flu vaccine development &
Develop. (2005-06) WHO mfg. cap. In developing countries

» Robinson R. BARDA Influenza Medical Countermeasures, May 18,2008

H5N | vaccine for Human

e HSN1 vaccine - first avian influenza vaccine for humans licensed
(Apr. 2007) & #1 medical breakthrough in 2007 (Time, Dec. 2007)

-L«rr'.-w-l'l'l
nfluenza Virus @
Vaccine, HS5N1
For Adult Use =

'——_—————j. e

o New oil-in-water emulsion used as adjuvants provide multifold
antigen-sparing effects and elicit cross-clade reactive antibodies

» Robinson R. BARDA Influenza Medical Countermeasures, May 18,2008




Vaccines: Stockpile Acquistion

e Four Projects (6 contracts, $925 M)
e First H5N1 vaccine licensed (Apr. ‘07) to sanofi pasteur.

Projects | Contracts | Industry Partners Results

H5N1 $21M sanofi pasteur Acquired 0.47 M doses @ 90
Vaccine ug/dose of pre-pandemic stockpile
2004 (H5N1 Clade 1)

H5N1 $243 M sanofi pasteur Acquired 7.1 M doses @ 90 ug/dose
Vaccine Novartis of pre-pandemic stockpile (H5N1
2005 Clade 1)

H5N1 $241 M sanofi pasteur Acquired 7.4 M doses @ 90 ug/dose
Vaccine Novartis of pre-pandemic stockpile (HSN1
2006 GlaxoSmithKline | Clade 1 & 2.1)

H5N1 $420 M sanofi pasteur Acquired 11.2 M doses of pre-
Vaccine Novartis pandemic stockpile (H5N1 clade 2)
2007 GlaxoSmithKline

» Robinson R. BARDA Influenza Medical Countermeasures, May 18,2008

H5NI vaccine stockpile, USA

» Robinson R. BARDA Influenza Medical Countermeasures, May 18,2008

40



41

Kir -
Mo i 2 )
- & Y m — o0
= H 3 | <) =
R T &
! - DN
o ik s _— 0
= | 3 =)
._ﬂo ~ i ! il ~
u — = : R
o i ] 10
R o oF o
N 4 ] | OF 0
B 3 it | r_, Kr
AR I,
5| o 30 3 i
ol _AL f=n] B0 | ﬂv o
8 K N RO o K"
z * i H|AI o ﬂ : T = |
; E o e
* &z R ]
‘ < <] < o
2 ] —r
7] < L il
< L R
....... u"m B oW
=) U ol
10V o Ao
o o7 =
==
oL -

) 82




Y
o
[
=
-
00

0

>
0&!
N
A
é
ra
40
g

7|=2A = M o7 & HEg ds o=

Exdi=o I - 2006 -

2 ARK] L 2008-

—
2oy | o
zgstm | .
L
| R
<l.AISeI==UA e CHYl & CHSH =l>
O Ot
I/

» MR O = ZH| 5| 27ho} ZH|OHEl 272 LiklLh.

X7t # M O R3A| T = 0] BreiE o]t

Q2|Ltate 27HEEY| o] Chu| A 2l oA B 7| ZHE o

ChE Ligtof A &7|ZF e hu| 2 cheAl2lof =g

st Q.

» XIXEH), O| 27| B, 2TH, RIZHS|AL 7HE 9L 740l et
2 2RF ol ofe| 9 ChS A 20| LR}t

» SHHEO| 2| AR, WAl SOf Cet MR ol EXt2 &
TRE e QUL Lt

» Sy CHH| A 20 22]H 0l 2R|7F 23] 12iglof
UX| YL M A AN, 25 R Q0| 2X| E5

v

42



