Perspective of H7N9 Avian
Influenza Pandemic

Therapeutic Strategies Against Highly
Conserved Viral And Bacterial Determinants
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y || to detain ships, cargoes, and
-1 || individuals in the Venetian

e

Leviticus 13/4-5. =2 The priest is able to isolate
person with suspected leprosy for 7 + 7 days

- Mass Plague Graves on
Venice :1348 || )

Venice "Quarantine" Island
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lagoon for up to 40 days.
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We are only chasing the ever-changing shadow of the moon !
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1 Unless we can understand the moon in a different perspective...
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The eternal world behind the shadow of the moon
was formed 4.4-4.6 billions years ago

first quarter Phases of the Moon
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: Being a small RNA virus with relatively small coding capacity,
influenza A viruses have taken advantage of the host cell
| | functions for viral replication and intracellular trafficking of
%% . | viral components and during the process has led to apoptosis of
i the host cells and both cytokine and interferon dysregulation




NF«B activation (JF14t,) is a prerequisite for
influenza infection and cytokine dysregulation

NF«B [illiZeRss=INEs

Replication Propagation

Viral ribonucleic Nuclear export of
acid synthesis (VRNP) complexes

TNF-a
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Constitutive IFN- [3

| y. - Respiratory Respiratory
A"\ Epithelial Cell - T~ Epithelial Cell

NS of HPAIV
Alveolar

{ } Macrophage

Inducible IFN- a/f3

RS TR

Pulmonary
Monocyte-derived
Macrophage

: Pulmonary
2 Myeloid
Dendritic Cell

cannot be compensated for by IFN-a.




_

ost-transcriptional block

The inducible Type I interferon can be blocked at the
pre-transcriptional and post-transcriptional level.




host pre-mRNA l
QA AAAAALAAA 5, 7-methylguanosine cap |

chimeric viral mRNA

‘cap
snatching’

Polymerase
complex

PB2

cleavage Ribosome
complex

'f" ' r1bo.furano§yl phosphate (T—705RTP) a form that 1nh1b1ts Virus polymerase ;
| . withoutaffeetmghost cetlilar RNA or DNA. synthes1s e '
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Upon activation by dsRNA, TLR3 binds to adaptor protein TIR-domain-
containing adapter-inducing IFN-f (TRIF) to induce MyD88-independent
NFkB activation and IFN-f production through IRF-3. Co-ordinated
activation of IRF-3 and NF«B is essential for maximal induction of type I

PR Transcription of
IFN-f gene

IFN-f promoter
Haemagglutinin =» IFN-a =» IFN-a, IFN- and IFN-A1

Interferon Dysregulation
The last attempt of the body to control influenza

e infection with disastrous consequences.

The heavy viral load produced by the infected respiratory epithelial

& | cells , vascular endothelial cells and macrophages might have contributed to
+-..,‘1 the profound TLR3, NFkB and IRF-3 activation and interferon dysregulation
ﬂ of H5N1 infection.

3 The observed interferon dysregulation in the presence of a heavy viral load
| was preV10usly erroneously attributed to interferon resistant by HSN1.




Pandemic Severity Index

Case Projected
Fatality Number of Deaths*®
Ratio Populationofl HKSAR 7 million

30% population = 2.1 million
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I-. E wave was
* w 25T Death rates in HIEHL el 1918 NS1 gene was able to
I _ _ : : . ) :
A E most l‘?‘?“l"is WeLs downregulate expression of
B g 20 + not apprecmbly several genes mvolved i the IFN
e o above normal signaling pathway and is
Vb g_ 15 + | species-specific.
=t S NS1 gene
WETE © introduced after
™ a 10+
T~ 0 reassortiment
EY £
. o --:.' 5+ _
! O ) II-
A ?I 0 - ]
T 629 727 824 921 1019 1116 12114 111 2/8 38 475
= H1 Gene Introduced 1918 1919

Three pandemic waves: weekly cambmed 1nﬂuenza and




3,000 -+

T 2,500 -
[ - = = 19111917 .

— 1918 :
2,000

High mortality ‘
contributed by '
NS Gene ?

1,500

5
i
3
Specific death rate

1,000

200

35 - -
) {] = - g

] F_. 1 1 I ] ] ] 1 1
<1 1-4 5-14 15-24 25-34 35-44 45-54 55-64 65-74 75-84 =85

fh Age (y)

_U‘shapeMortallty Rate of Seasonal Inﬂuenza

e T e

27 M$'W. shaped Mortality Rate of HINT

il '-r'




Gene Segments, Hosts,

| » ? Account for
and Years of Introduction

partial protection
for those born
before 1957

Triple

. Reassortant

I Classical

~1998

Swine
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Eura‘sian 2009 A(H1N1)
Swine Predispose to

bacterial co-infection

Swine-Origin 2000 A(H1N1) Influenza
Virwes Circulating in Hunrame RMAY 22,
1000 SCIENCE

_ I
f » Suppression of innate immune response

g. leading to initial rapid proliferation of
influenza virus and severe mucosal damage




Il 2006-2007 [ 2007-2008 W 2009

Percentage Distribution of Deaths from Severe Pneumonia
during the 2009 Study Period, as Compared with Influenza
351 Seasons from 2006 through 2008, mn Mexico, According to
304 Age Group.

W-shaped
mortality
contributed by

Percentage Distribution of Deaths

of FINT Influenza Gerardo Chowell,
g Ph"D,,, ;St,eféino M -Bertozzi, N EJMJune 29_2009
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Post-transcriptional

(Optimal human
CPSF30 binding)

As opposed to H2N2 and H3N2, the NS1 proteins of 1918PV, HPAIV and some HINI viruses (except 1940-
q 1957 and 1977-1990) block the activation of IRF3 and interferon-3 transcription.

Kilo; R L&t a1| I]nﬁuenza A Virus strams that circulate in humans differ’ia {he.—ablllty of theirN Sl ptotems to :
block the a@‘t-lﬁ'atioh OTI-RF-?) and mterferon B transcription. Virologu.408: T46-58 (2()10) Bt e AR




PRISMA Study 2005

Influenza Reduction in Reduction in
vaccination hospitalization  mortality
Age <65 with

2 0
high risk factor 87% 78%

Age > 635 48% S0%

High-risk medical condition including chronic bronchitis, emphysema,
asthma, other respiratory diseases, acute or chronic 1schemic heart
disease, heart failure, atrial fibrillation, other heart disease,
cerebrovascular disease, diabetes mellitus, chronic renal disease, chronic
staph}-'lococcal infection, and immune-related diseases.
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'y | IFN-B Constitutive IFN-3 Inducible IFN-f inhibition Mortality
% inhibition
o Pre-transcriptional | Post-transcriptional

& (Optimal human

N CPSF30 binding)

A : 11 H2N2 or x S <0.1%

7 wiwsf| H3N2

: ] ‘-?::;;léh.. 2009PV /

! H5N1 (1997) v 33%
| H7N9 (2013) ? v x 33%

~60%

As opposed to H2N2 and H3N2, the NS1 proteins of 1918PV, HPAIV and some HINI viruses (except 1940-
1957 and 1977-1990) block the activation of IRF3 and interferon-3 transcription.

Kilo; R Lkt a1| IlnﬁuenzaA Virus strams that circulate in humans differ g {he.—ablllty of theu N Sl pLotems to:" :
block the aU‘a?Htloh OF IRE3 and mterferon B transcription. Virologu408: T46-58 (2()10) Bt e e e
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Human Avian Influenza A (H5N1) Cases by Age Group and Outcome
(N=441) (As of 8th February 2010) (World Health Organization)

Number of cases Mortality (%)
140
120
100 100
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0-9 [10.-19 | 20-29 | 30-39 | 40-49 | 50-59 | 60-69 mu‘;“d

WALve(N=18D)| 81 | 25 | 33 | 19 | 1 7 7 3

DODead (N=260) | 46 | 73 | 74 | 48 | 12 3 3 1

4 Mortality (%)
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il Live poultry trade in Southern China provinces and HPAIV
“%0 HS5N1 infection in humans and poultry: the role of Chinese
"‘ New Year festivities.

#+% Soares Magalhdes RJ, et al. PLoS One. 2012;7:¢49712.

: Human H5N1risks rise in Vietham and Cambodia as Chinese
54 New Year approaches when poultry movement and sales grow
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O_ut_bréak of H7N9 at “Chlnese New Year




The Live Poultry Market of China
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| .Cell_medlfr{ed}mmumty against HON? protect ch1cl§en‘from death of HSN .-
ok §pre.a§i d)f HSNTn p’ou'ltry market via aerosgl through chlcken and quaﬂ
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1 Weekly influenza wvirus A (HolN2) isolation rates for chickens {A) and minor poultry (B) in live poultry markets, Hong Fong,

‘L.:" September 1999—May 2011. Vertical lines denote periods for different interventions: I, no rest day; II, 1 monthly rest day with quail
S cold in live poultry markets; I1I, 1 monthly rest day with no sales of quail in live poultry markets; IV,: 2 monthly rest days: V, ban on
{ keeping live poultry overnight in live poultry markets.
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¥irulence marker and Pandemic virus HPAI virus Contemporary seasonal LPALI virus
pathogenic determinant vitus

1918 1957 H2N2 1963 2009 HIN1 H3N1 HFN7F HiN1 HIMZ H7ND
HiN1 HINZ

HA (binding and fusing with the host cell; antigenic determinant)

g;a;::cifﬁ:ni:tlﬁ linkage 02,6 2,6t 0261 s £ |:|-2,3§ a-2,3 .:|-2,3|| a-2,8 a-2,8 A-2.3
Residues involved in 0150 Q226 an 0190 and 3143, Tie0, 186, QQEE** 0190 and Lozett L
bind oy and N1E6. o226 p225tik13at keas? Q196,226 and D225 Q226
inding specificity 0225 andlaao ; 5273 and 5228

and K222
Multibazic cleavage site Mo Mo Mo Mo Yas Yes Mo Mo No

PRI-F2 (induction of apoptosis; promotion of secondary bacterial infection)

566 (a55n:n:ilated with 11 MEE M&B Truncation 566 or heett MEE Truncation MES Unknown
increased virulence), MGG
ot truncation
PA2 (temperature-dependent replication competence)
Adaptation to KE2T kE27 KE27 RI391 - [ 1| Ke27|ar KE27 KE2T
Ke2y 701
marnmalian hosts Dr N701 [ E627K/D701N
NSI (host antiviral response antagonist)
PDZ domain-binding KESEV REKM REKW Truncated ESEY or EPEV; ~3,2% ESEW R.SEW REKN truncated
rmotit1] of HISM1 izolates in
2003 were truncated
indi ok
CPSF30 binding Yes vastt vasth Mo vastt Vs Yes Yes Unknown
E91 aszodated with Mo Mo Mo Mo astHE Mo Mo Mo Unknown
virulence
M2 {ion channel)
Resistant to Mo Mo M ez 1 Ma M ez
adamantanes (presence 1168 Emel 3 YGS
of Ha1)
NA {receptor-destroping enzyme) Saa stalk deletion
Resistant to aseltarmavir Mo Mo Mo N.:.l [111] NCI| [111] Mo Yes Mo 2 patients on steroid
(presence of Y275 and
5294)

CPSF30, deavage and polyadenylation specificity fackor 30 kDa subunit; HA, haemagglutining HPAL highly pathogenic avian influenza; NA, neuraminidasze; NS1,
non-structural pratein 1,

*Some 1918 virus variants have differential receptor binding, allowing dual a-2,8-linked sialic acid (a-2,6-54) and a-2,3-5A specificity (see main text for

I'IF'"F!”*-'\.W. e O i A S ey T e



Image of Avian flu virus (HSN1)




Understanding Influenza (Flu) Infection:

An Influenza Virus Binds to a Respiratory Tract Cell M2 ':h'?‘me{;‘: e

CY
**:-

Influenza virus

Sialic acid

¢ Hemagglutinin
protein

Surface of
respiratory
"W i.l’ tract cell
- = (lipid bi-layer)
Es &
,-‘.-.ﬁ*r“'f'f' Ml Tfr” rl|'l

kg l':f: iy

= Umbraﬂa—shaped HA of Seasanal Inﬂuenza-
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Siainar.:id@ Glucosa ) Galactose () Fucesa
N-Acotylgiucosamine [ N-Acetylgalactosamine [T]

Short «2-6 {0 Long c2-8 O NA

Shortening of NA stalk required

| Avian Avian, swine ] [ Human |

Cone-like Umbrella-like



INTERSPECIES TRANSMISSION OF
INFLUENZA VIRUSES

HA228Q

Avian virusg
HAZZGﬂW

Humani Wlnw—IlNl
Hun anHlﬁiu

| (Q% ] G2288). 1§ requ1red for human adaptatlon
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. These specnes have both SA 0L2 3-Gal (aV1an) and SA 02,6~
: al (human) neeeptor = HIN2, H7N2 and H7N7




¥irulence marker and
pathogenic determinant

Pandemic virus

1918
HiN1

1957 H2N2 1968

HINZ

2009 HIN1

HA (binding and fusing with the host cell; antigenic determinant)

fll:'ael::clfﬁ:ll:il:ﬁ inkage o268  g26t c26F 026 and o023t
Residues invalved in 0190 Q226 an 0190 and
- A5 d M18E. ol 226 g # #
binding SpEI:I'FII:It','Tl an DZ2257:K1337, K145
D223 and|522
and k222"
Multibazic cleavage site Mo Mo Mo Mo

PRI-F2 (induction of apoptesis; promotion of secondary bacterial infection)

566 [azsociated with SER MES MEE Truncation
increased virulence), MGG

or truncation

PR2 (temperature-dependent replication competence)

Adaptation to KE2T kE27 KE2T RI391
marmnmalian hosts

NSI (host antiviral response antagonist)

PDZ domain-binding K3EY RESKY REKV Truncated
motif

CPSF30 binding Yes vastt vasth Mo

E91 associated with Mo Mo Mo Mo
virulence

M2 {ion channel)

Resistant to Mo Mo M ez
adamantanes (presence

of Ha1)

NA {receptor-destroping enzyme)

Resistant to aseltarmavir Mo Mo Mo N.:.””H
(presence of Y275 and

5294)

HPAI virus
H3M1
a-2,3
G143, T1e0, M18E,

196, Q226 and
G228

NCH

566 or Heett

KE27[ar M701 I

ESEV or EPEV; =3,3%
of HIM1 izolates in
2003 were truncated

Yes##
vasttt

Yes and no il

I

HFN7F

|:|-2,3||

ik
Q226

NCH

113

Ke27|ar

H701 Il

ESEW

ko
NCH

Mo

Mo

Mo

Contemporary seasonal

LPAI virus

wirus
HiN1 H3N2 H7N9
a-2,6 a-2,6 A-23
0190 and tt
L2268
b2z3 and 5228 Q226L
Mo Mo No
Truncation MEE Unknown
Kel? B2
E627K/ D701N
RSEY RSKLY truncated
Yes Yes Unknown
Mo Mo Unknown
M Yas
Yes
Saa stalk deletion
ez

Mo 2 patients on steroid

CPSF30, cleavage and polyadenylation specificity fackor 30 kDa subunit; HA, haemagglutining HPAL highly pathogenic avian influenza; WA, neuraminidasze; NS1,

non-structural pratein 1,

*Some 1918 virus variants have differential receptor binding, allowing dual a-2,8-linked sialic acid (a-2,6-5A4) and a-2,3-5A specificity (zee main text for

details.
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: Human Chicken (CK/ Human Human Humamn Function
g (ZyDTID- Z)/DTID- (Shanghaifit) (Shanghaif2T) {Anbwif1F)
é., Zjuo1*) Zjuod*)

Lo Haemagglutinint
¥y 186 WVal Val Ghy Val Val Gly186WVal increases
" ? binding affinity for
-2, 6-linked sialic acid
X receptor
2726 | Lew Glin Gln Lew Leu GINn226Lew increases
0 —_ binding affinity for
Y era o-2,6-linked sialic acid
I.ﬂ_ receptor
ﬂfi{f.‘;i;ﬁ : MNevraminidase$§
oo 292 Arg Aurg Lys Arg Arg Arg292Lys reduces
1 ﬁ susceptibility to
' -'-f’ oseltamivir and
f Zanarmnir
5 iﬁ. 31 Asn Asn Asn Aisn Fisn Ser3ifAsn causes
i resistance to
ok adamantanes
; . ..I. PE2
" 627  Glu Glu bys Lys Lys Glub27Lys results in
i mammalian host
- adaptation for viral
1 " BEMA replication at 33°C
i 701 | Asn Asp Asp Asp Asp Asp701Asn enhances
; .Ml transmission in guinea

. &

u 2 pigs
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2005 H5N1
PB2-627Lys
(E627K)
33’Cand 37°C
H7N7 only
human death 1s

associated with
E627K mutant

-8 Struthto asiaticus was an o fnie'and Pleistocene
3 . In Chma ostrlchf;s arc known to have become extinct only around or even afterithe end of the last ice age; =
1magjes”'0f ,qs‘trlcpetsflakfe"been found therg om prehistoric pottery and as peimg_lyphs.mdlcatm_g that they were. i

: | ar ound at the.-.s@fﬂe nme a8 hUman‘S ﬁrstreached China. iy
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Number of avian virus isolates encoding mammalian-
type amino acids at positions 627 and 701 in PB2 in the
Influenza Virus Resource database”

No. of viruses possessing:

Avian Total no. of

Al PB2-627Lys PB2-701Asn YHIBES
Duck | | 375
Chicken 2 0 426
Ratitae

Ostrich 2 6

Emu 2 | 4

Rhea 1 2

“ Numbers of viruses isolated prior to 2005 trom duck, chicken, and three
Ratitae species (ostrich, emu, and rhea) are shown.

. ¢tal. Ostric mvo vement 1n the selection 6T

Yo posse.ssmg n?ammahan type .ammo acids in the PB2 profg_igi‘. J-Virol. 83,
| ol 13015- 8 @3@)9)—' et Sieg LRy A



S PB2, 627Lys and 701 Asn mutation in
Original - 2 human H5N1 infection
(1) 701 Asn mutation + in patient
(Lancet Yu Chen 25/4/13)
(2) 627Lys(K) mutation 3/3 patients
(NEJM Gao 11/4/2013)
Trachea =» Simultancous 627Lys and 701 Asn
A mutation may allow efficient
L0288 transmission among humans
' Lungs | Infection of Ostrich by H5N1 can lead
Z'/ \ to the selection of these mutants.
ﬁ 3% China start ostrich farming since 1992
" and becomes the largest ostrich raiser
in Asia in 2004 and now ranks the
fifth ostrich raiser in the world
South Africa ostrich flock drop from a
million |to 250 000 due to outbreak of
H5N2.1in 2012.and H7N1 1n 2013.

1009 € Brain—s fug00

PB2-627Lys population

"~ Shmy?a K. et.al. Ostrich involvement in the selection of HSN=influenza-viras
;8 | poSse;ssmg mammahan type ammo acids.in the PB2 protem J V1r01 83.. 13015 8
| (2009). = e R Blay e Gy s L
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Bones showing signs of
connection to air sac tissue

Anterior
air sacs

Antoriar
aAir sacs

ii:: halation
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o e e Extinction of Dmosaurs
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i Avian Genetics — Gender Determination

Birds
(all poultry)

Male =77
Female = ZW

Mammals
(e. g. man)

1 \.,'

st %"‘ Male = XY
" Female = XX

P> Male determine the sex of emale determine the sex of
g% offspring offspring

ninating chromosomes. In contrast to

| a humans 1t 1s the female bird and not the male blrd that has the
| WO dlfferent types-Of:sex chromosomes: FL T S ol




chicken : platypus (TEIEER) human

0 2l

IEBBBBBBE

% Vs Xo Yo X YaXaVa X: Ye

== DMAT
== DMRT3
B DMRT2

- homology to GGA 7 via
extensive gene mapping

i
otk autosomes

; sex
§ iy chromosomes B
Z W

+ i homology to HSA X via
= - extensive gene mapping

o
i m - b

!
=8 DUZICC, ] 0 ew 100k 3 e evolutionot avian sex

-chrpm{osqmﬁs Cytegenet Genome Res 117 }03 9 (2007)
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Xinjiang Province Struthio asiaticus

5 BEEERFET
70 km/h (43 mph)

J >

#‘ ——-‘ﬁﬁ
. e — "l..-_‘.ll "-"-q,'

b —1

The beak of a rooster, the face of a
swallow, the forehead of a fowl, the neck
of a snake, the breast of a goose, the back
of a tortoise, the hindquarters of a stag(‘t:
[££) and the tail of a fish.

Arabian Ostrich( -1966)
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A
chicken in:

: }Taﬁ.gsu

Shanghai City and
Anhui Province

Zhejiang

9

PB2-627Lys PB2-701Asn




Chlckgn cm \ion ‘quail, red-
legged faartﬁ,dge turkey, and
pheasant M

L PATV (SA-02,6-Gal) + (SA-02,3-Gal)
| H7N9 Live Poultry
Market of
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The Perspective of HSN1/H7N9
Avian Influenza Pandemic

e Inthe event of a human H7N9/H5N1 avian influenza
pandemic that carries a mortality of over 30%, more than 85%
of the world’s population will not have meaningful access to
pandemic vaccines or antiviral agents.

From the experience of the novel HIN1 pandemic, pandemic
vaccines are unlikely to be available for effective prevention
during the first wave of a pandemic , and non-pharmaceutical
interventions such as quarantine and containment failed to
contain the pandemic in the initial mitigation phase even in
developed countries.

The number of casualty will overwhelm the medical system
and other essential medications and supportive equipment (€.g.
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The Perspective of HSN1/H7N9 Avian
Influenza Pandemic

Unless we can achieve su 1ome
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“And I looked, and behold a pale horse:
and his name that sat on him was Death,
and Hell followed with him.”

Revelation 6:8

1y 3F:

And power was given unto them over the fourth part of




-_% Our survival is

i dependent on
1 each other

Human H7N9 Pandemic
We May Be Facing A Total Disintegration of

Without the string,
the necklace will
fall apart.




18.6 Kg frozen pork
12.5 kg frozen beef
12.6 Kg frozen chicken
250 eggs
Rice 15 days

"All animals are equal, but some animals are more

equal than others". George Orwell (1903 - 1950).
e e

wa  Can'you get your fairsharc o 50°Kg of meat
t] and:250 eggs during H7N9 pandemic in.H:K.?-




nT 191811795
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15 4
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Deaths per 1,000 persons

it ™ i et

2y 620 727 824 921 109 1116 1244 1M1 28 38 45
1918 1919

aF This day marks the end of the first German empire and first world war.
g 1918$11 H 9 B F 38 49 “/J FHERPAREER FEMLRYF LR
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Encephalitis Lethargica
Neuropsychiatric manifestations
?Emotional Lability

Adolf Hitler

A

Violent and aggressive behaviour and
gesticulation of Hitler may have been due,

e e B eee—= -2 e
- - e |rq. — B —

¥ Langet Editorial, Anon. 1981; ii : 1396-1307.

. Was énEégiéz{fitisjefitlafg_ica_“a post-influenzal or some other phenaiénon? Time to re-examine the Lx
probem P. P. MORTIMERal Health Protection Agency ©éntre forTiifections; Fondon, Uk - ~




Revelation 3:8
Behold, I have set before
you an open door, which

no one 1S able to shut.
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"When one door of happiness

C]_{.'I'EES, Eﬂ_ﬂthﬂf OPEIs, bl.l.t ﬂft_Eﬂ_

we loock so long ar the closed
door thasr we do not see the one
that has been ﬂPEﬂEd for us."

~-Helen Keller
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Constitutive IFN- [3

| y. - Respiratory Respiratory
A"\ Epithelial Cell - T~ Epithelial Cell

NS of HPAIV

Pulmonary

oF . Alveolar
= 1 | Monocyte-derived Q 9
BT G b
g | \_ Macrophage Macrophage
P

: Pulmonary
2 Myeloid
Dendritic Cell

Inducible IFN- a/f3
ARSI TIER

-l All Influenza Virus Is Susceptible to Interferon.
’ Interferon Is Useful In Preventing Influenza Infection In Uninfected Cells




HA
Induced
ER
Overload

. Cuttng Ed-ge Influenza A Virus Activates TLR3-Dependent Inflammatory and
: ~RIG Iﬂ)ependent Amtiviral Responses in Human Lung Eplthe11a1 Cvells
' _,;" Rﬂﬂﬁm iLe - Goffic The Journal of Immunology, 2007 178z 3368 3372 _




Potent NS of Influenza viruses
(1918PV, 2009PV and HPAIV)

4 \ 4
NS1 protein suppresses IRF-3 Endosomal dsRNA
activation and | IFN-8 production Activate TLR3
¢ .
T Viral replication and
} viral clearance
" A
Haemagglutinin induces ER—overIoad}
[ + ROS ] -
)
h 4
S — NF x 8 activation enhances viral
SOCS-3 inhibits JAK/STAT activation ‘replication and nuclear export of VRNP
and suppresses type | IFN signaling -

Aspirin
COX-2 inhibitors

Cyto kine
Dysregulation

re-requisite of nﬂuenza

ﬁ chon and Cytokine. Dysregulatton



Blood collection from - z

Screening of plasma cells
exposed donors 100, 000 : :
plasma cells for secretion of antibody

that binds to 3 diverse

4 Plasma cells from
a single donor produce
Fle antibody f

Influenza A viruses

Fi6 antibody
recognizes all
16 HA subt}rpes

Russell 2 Stalkmg influenza dlver31ty with a umversal antlbody
e N Englj Med 2011-Oct 20; 365(16) 1541 2
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CLEAN HANDS SAVE LIVES
Protect pa nﬁas??n?ut pursell
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I-.I' , \ Infl za and Pneumonia Mortal
A 200.0 -

LRewcdncEr Vital Stistics M1the Unbed Stet2e 1337,
1533, 1843 1941949, 1960, 16987 1575 887 1R,
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INFLUENTA: VACCINES

| flaanza anc Fraumenia
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Flu Vaccine Coverage
1980 1988 2000
20% 33% 66%

Deaths per 100,000

1900 — 1950 =>

o, 9% decline in

L o 5 0.0 death rate in
o the absence of

B 2744, vaccination
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P virus particles are S
L stable; droplet CRET.
#al 100 nuclei form Lo o]
e 1 ®  Aerosol trn_Fnsmigs_iun
a1 & {stups :'nt&fi (::ﬂﬂ 2y .
sk implying that in tropical
eatliatis ) 5 \ S C il \ cli&ates,tl‘mlsmissiln)n of
W 7 & L\ influenza virus is by
E S direct contact rather than
I = 20 C by coughing and sneezing.
= \
_ TR 7/
i l % *» Cold temperature and \
T low RH favours V4
1:; K : airborne transmission \ drOPIEt
S O~ of influenza virus ~f nuclei take
T on water
[N 3 . - =
e » 30C
b i) 0 : e 100
- 3 % Relative @ midity

Lowen, A.C,, 5. Mubhamlka, J. Sieel, and P. Palese, 2007, "Infhenra Virus Trans - ™ endent on Relative Humididy and Temperature", Plos Pathogpns, Ooaober
2009, "High Temperature {370} Blcls Aerosol but Mot Contact Transmdssion o « Virus", Joumal of Virelogy, Juns 2008, p. 5650-5652 Vol 82,

| w * Te i yns am " a g
. room, alr at warm temper‘ltures (>20 C) and
elther .miermedl‘lte (3020) m' l"ugh (80%.) RHs




# In temperate region influenza spread by aerosols (dry and cool wmter)
U EoOr ﬁ'

& L.I.S"‘t'r:'jli: E-

PRIME
MERIDIAN

» In tropical region influenza spread by contact or formites

Predominant mode of influenza virus spread differs between
temperate and tropical regions: aerosol transmission plays a major
role in temperate climates, while contact or close-range spread are
more important in the tropics.

. route. is énsensitive to RH and temper‘lt,ure, WIth the result that
~indfluenza’in:the tropics may occur throughout the ye_ar or-in: 5p01“ldlc
: nﬁtbteaksrmth no clearly defined se'lsnnahtv '




When nasopharyngeal secretions of naturally infected children were
used, influenza virus survived for at least 48 h in one- thlrd of the cases.

Large mm,ulum in the sresence ol respiralory Mmucus can

contamination shnuld ‘be cnnsndered‘ in the.settl.ng nf pandemlc
-p ep'n'_edqess..- v
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Hong Kong Childhood Immunisation Programme

Immunisation RECOMMENDED

B.C.G. Vaccine
Hepatitis B Vaccine - First dose

Hepatitiz B Vaceine - Second doze

2 months

DTaP-IPV Vaccine - First Dose
Pneumococcal Vaccine - First Dose

4 months

DTaP-IPV Vaccine - Second Dosze
Pneumococcal Vaccine - Second Doze

6 months

DTaP-IPV Vaccine - Third Dose
Pneumococcal Vaccing - Third Dozs
Hepatitiz B Vaccine - Third Dese

MR Vaccine (Mvlzasles, Mumps & Fubella) - First Dose
Pneumococcal Vaccine - Booster Dose

DTaP-IPV Vaccine - Booster Dose

MR Vaccine (Measles, Mumps & Rubella) - Szcond Dose
DTaP-IPV Vaccine - Booster Dosze

dTap-IPV Vaccine - Booster Dose
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Predominant pathogens responsible for
| co-infection during pandemic

Pandemic Predominant pathogen for bacterial co-
infection

S pneumonia(24%), H. influenza (10%)
and S pyogenes (17%) outbreak of

S. Aureus (69%) (Phage

_ ——— TypeI81) n 195 1557 g i
S. Pneumoniac (48%0) gy ofsin i of tisue infectons,sepsis

S. Aureus (26%) and pneumonia in

H. Influenza (11%) ‘

i J";:- ~ In the three pandemic of the 20th century, bacterial pneumonia
- was estimated to develop in 15-20% of influenza patients.




1918 Influenza U.S.A.

—#&— Case-fatality rate 1918-1919

sarsons ill with P&I per age group
o

45 S50 55 60 65 70 75

&
Pandemics Jaflery K. Taubenberger® and David B Forers

2.74%  4.06%  3.8% 5.0% N5.1%

620-29 | 3030 | 4099 | 50504

Born before 1957

Partially protected by
previous exposure
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Invasive Pneumococcal Disease Incidence by Age-group
(England and Wales 2000) (pre-PCV7)
T (14.5 per 100,000 children)

2

Rate per
100,000 popu ation
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Nasopharyngeal carriage of
pNeumococcus

Paediatric Carriage Rates P Carriage Rate
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Preschool Grammar school  High school Households
with children

Fadson DS el al . -~ ord &d. Philadelphia, Pa: W8 Saunders; 1990:553-60T

infeetiom would increase mortality-10x -




& Cigarette |
-‘,t consumption and the 3 '{ Decline in the
% 4 risk of pneumococcal |; risk of
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W1 | preumococcal disease M Engl J Med 2000;342 681689,

'5: Cigarette smoking cause activation of platelet-'lctivating




The additive benefits of influenza and pneumococcal
vaccine during influenza seasons among elderly persons
with chronic lung diseases.Nichol K.L

. Vaccine 1999 17:591-593

Hospitalization
(% reduction)

Death
(% reduction)

[Influenza Vaccine
klone

52%

70%

Pneumococcal
waccine alone

Influenza +

A

pneumococcal vaccine

4 You need Pneumococcal vaccination once.
* L You need Influenza vaccination vear




Preparation for H7N9 Pandemic

Keep a good personal hygiene and infection control measures
Pneumococcal vaccination

Since the mortality of novel HIN1 may escalate if it acquireds the
optimal structure for binding to human CPSF30 protein, yearly
influenza vaccination is advisable.

Avoid visiting poultry market or crowded area
Hoard Soap/surgical mask at home

Check Your First Aid Kit: A thermometer and acetaminophen/high
dose Vit C/NAC/Tamiflu/Augmentin/Klacid. Start Rx as early as
possible.

Purchase Dried Grains/Procure Non-Perishable Proteins (dry
bean/peanut butter)/Canned vegetables

¢ Test Your Portable Radi

e e —

‘Make an Emergency

g

s :Stash 'fZ:I\'-.wax Extra Prescriptions (1-3 month supply) -
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Streptococcus pneumonia co-infection will
increase the mortality of influenza 10x. Smoker
has 5x Streptococcus pneumonia infection

ine influenza seasons.

E-"ﬂi mortahty of novel HIN1 will increase 1f
s can bind optimally to human CPSF30 proteln
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B First Year
Second Year

W Third Year

.. Fourth Year

All the money

Joseph and the Famine Genesis 47: 13-26

All the livestock
All the land
Reduced the people to servitude

Give a fifth of the crop to Pharaoh

Tl

Decline of the Purchasing Power of 100 yuan
in Kuomintang Currency Refore the Liberation

his 1S the beginning of taxation.
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Happy Chinese New Year of The Horse 2014
Aerial view of the 3000 year old White Horse of Uffington

The Vale of White horse
(Dragon Hill)

BRI s A EERE (1505)
; *Al St. George and the Dragon

(Raphael $i7ZE¢F 1483-1520)
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