HIN1 2009 Pandemic
Human Swine Influenza

What the government Can do ?




Sumn

The 2009 HIN1 Human Swine Influenza has a high
attack rate among children.

The mortality rate would increase 10 times in the
presence of bacterial co-infection.

30-80% of bacterial co-infection are related to
pneumococcus and Haemophilus influenza which are
vaccine preventable.

The government should prevent such complication
by immumnization program

Age Group

Male (%)

Female(%)

=1

91.2

T3-7

Total(%)

Ml 1-4

66.2

66.1

497

66.3




Summary II

Many of our frontline staffs who are working mothers
and fathers have increased nasal colonization with
PNEUmMOCOCCUs

Elderly (age >65) has increased cardiovascular and
pneumonic mortality related to pneumococcal co-
infection during influenza period.

Chronic smokers and patient with diabetes mellitus
have increased risk of pneumococcal co-infection
during influenza virus infection.

Hong Kong pneumococcal population has high rate of
penicillin resmtance




Summary III

@ Acetyleysteine 600mg b.d. has been shown
to reduce symptomatic influenza from 79%
to 25% 1n elderly population.

@ Before vaccine are available, acetyleysteine
prophylaxis is an attractive option in
conserving the existing workforece during
an pandemic outbreak.




Summary IV

® Animal experiment has shown that
acetylcysteine and Tamiflu have synergistic
action in improving survival of mice against
lethal influenza infection.

© Incorporation of acetylcysteine into the
Tamiflu treatment regime of human swine
influenza infection should be considered.
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THE TURKEYS HAVE BIRD FLU. THE COWS HAVE MAD Cow DISEASE.
M TELLING YoU, BOYS...UNLESS WE WANT T0 SEE MORE HaM SERVED
ON THANKSGIVING, WERE GOING To HAVE To GETOUR OWN DISEASE.,

Dr. Lai Kang Yiu




Mexican Flu, Swine Flu, HIN1
Pandemic Pandemonium Origin

> It 1s believed that a five

year old boy in La
Gloria, Mexico was the
very first person that
tested positive for the
Mexican Flu.

’ The outbreak may

started as early as
15/2/2009




T ¢
The grave of Maria Adela Gutierrez in Oaxaca Mexico




WHO Influenza pandemic alert phase 4 = phase 5
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Pigs in Canada were diagnosed
with HIN1 on 2/5/2009

& hog farm in Alhetta is
under guaranting affer
Catadian pigs canght the
Highrid H 1M 1 Flu from a
fartn weorker, The pigs were

exposed to the wirs after a
wother-at a family-run farm
returned from Mezico with
ity symptome. This 15 the
first tine the new H1H1
1nﬂuen:r:a stram has ]:uE:E:n
found in pigs.




® The first US case was 1n a
9-year-old girl in Imperial
County, Calif., who got sick
with a fever on Mar 28.

The second US case
involved a 10-year-old boy
in neighboring San Diego
County who fell i1l on Mar
30.

Pregnant women died of
swine influenza 6/5/2009 n

US.A




ery e

[ 77.5%

: .ge Distribution and S
2
'
%
Mal@ <a1 2| 25%
1a4 2 25%
43.8% 5ag 3 3.8%
10a 14 3 3.8%
15a19 1 1.3%
20a24 1"
25229 12
30a34 8
4 35a39 1"
!E 40244 Li]
: 45a49 7
50 as54 7
B5a59 3
60 a 64 1 1.3%
65269 0 0.0%
70a74 1 1.3%
75y mas 2 2.5%
Totales 80 ) 100.0%




ity tate according to Age  Mexico

Casos confirmados y defunciones por grupos de edad
{8,174 cazos confirmados y B0 defunciones)

* B0 defunciones confirmadas
1,169 * Lasz defunciones corresponden
al 1.95% del toval de cazes
confirmados

HE confirmadas

08 10-19 20-29 30-38 4043 50-59 60+  Neo
o disponibles
U Mortality  gges 038t 2743 4069 384 S0% SI% 0%
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Mexico

Neoplasm
Autounune Disease

Chronic Infection

Respiratory disease
P 2 Predisposing

10.7% factors
13.3%

Chronic smoker
Cardiovascular Disease

Metabolic (DM & Obesity)

T T

T8 patients 0.0% 50% 100% 150% 20.0% 25.0% 30.0% 350%




Mortality rate (%)
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New Influenza A (H1N1),

Status as of 13 May 2009

Number of laboratory confirmed cases and deaths as reported to WHO 06:00 GMT
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(Pandemic Potential of a Strain of Influenza A (HIN1) : Early Findings
Christophe FRASER Science 10.1126 science.1176062 2009)
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i Frequency of reported symptoms amongst 556/616 (90%) of cases

Symptom Frequency (%)
Cough 456 (82.0%)
Fever )
1 Hyaline rhinorrea Impossible to 340 (61.2%)
m e Painful swallowing screen for 279 (50.2%)
Headache _ 188 (33.8%)
Arthralgia asymptomatic 122 (21.9%)
Generally unwell  Carrier at 117 (21.0%)
Chills airport 110 (19.8%)
Malaise 109 (19.6%)
Nasal congestion 95 (17.1%)
. Abdominal pain 53 (9.5%)
&7 Conjunctivitis 50 (9.0%)
"' Prostration 40 (7.2%)

ce.1176062 2009)




{ La Gloria clinical attack rates by
age and gender

Age Group Male (%) | Female(%) | Total(%)

91.2 7.7 83.9

66.2 66.1

8.1
497 66.3 7 7

23,6 28.2 27.0
22.8 39.4 31.6
18.4 42.7 '
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Gene Segments, Hosts,

! » ? Account for
and Years of Introduction

partial protection
for those born
() =

before 1957
Triple

.. Reassortant

| Classical

~1998

Swine

Swine

| Eurasian 2009 A(H1N1)

Antigesic and Genetic Characteristics of
Sywine-Origin 2000 A[H1NI) Influenza
Viruges Circulating in Huinhans MAy 22,
w008 SOEME

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




1 Swine Influenza Genome
Trniple-Reassortant Swine Influenza A Viruses

The NA and M gene segments are in the Eurasian swine genetic lineage

Viruses with NA and M gene segments in this lineage, were originally derived
from a wholly avian influenza virus and thought to have entered the Eurasian
swine population in 1979, continue to circulate throughout Eurasia, and have not
been previously reported outside Eurasia.

The HA, NP, and NS gene segments are in the classical
swine lineage

Viruses that seeded this lineage are thought to have entered

plg@ around 1918 (account for partial immunity for
person born before 1957) and subsequently circulated m
classical swine viruses and triple reassortant swine viruses.

The PBZ and PA gene segments are in the swine friple reassortant lineage
: hat inally of avian origin, entered pigs in North




Key differences between the new influenza A (H1N1)
virus from this 2009 outbreak and the usual yearly
(seasonal) human infiuenza A (H1N1) virus

New Influenza A HIN1 (2009)

Yearly Influenza A HIN1

Oseltamivir (Tamiflu)
sensilive?

YES

No

Vaccine Exists?

No

YES

Human Immunity?

No

YES

Human Infections
known prior to 2009

No

YES

Hemagglutinin (H1)

Swine influenza virus

Human Influenza virus




. Drug Sensitivity
; Human HINI1
hHuman Swine Influenza
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Resistant

enza appears to be a combination of segments from
yirusesdrom three continents, mcludmg a humdn -

mrent and 5 pig segments;



Antiviral Agents for Influenza

Amantadine Rimantadine Zanamivir Oseltamivir

Praotein target M2 M2 Neuraminidase Neuraminidase
Activity A only A only Aand B Aand B
Side effects CNS (13%) Gl B6%) ?Bronchaspasm Gl (9%)

Gl (3%) Gl (3%)
Metabolism None Multiple thepatic) None Hepatic
Excretion Renal Renal + others Renal Renal {tubular secretion)
Drug interactions Ant_ihistgrnings, None MNone pigonracd (incrggseé

anticholinergics levels of oseltamivir)
Dose adjustments =65 yr old 265 yr old None CrCl < 30 mUmin.
REgdad CrCl = 50 mL/min CrCl = 10 mL/min Severe liver dysfunction

Severe liver Underlying airways

Contraindications Acute-angle glaucoma

dysfunction disease
FDA Approved Indications
Adults and children = Adults and children = 7 Adults and children = 1
Therapy Adults only
year of age years of age year of age
i =
Prophylaxis Vg Yes No Adults and children = 13

years of age

CNS, central nervous system; CrCl, creatinine clearance; FDA, U.S. Food and Drug Administration; Gl,
gastraintestinal.
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"For the first time in
human history, we have
a chance to prepare
ourselves for a

pandemic before it

arrives...it is incumbent

upon the global

::nmmumty tﬂ act now."
WH(J




Timeline of Emergence of Influenza A
Viruses in Humans  avian

Influenza

HO = H7 =
Russian H5 = HE =

Influenza

Asian  H1 m—

Infiluenza
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Pandemic Severity Index

- Case Projected
- Fatality Mumber of Deaths*
Ratic Populationof HHSAR T million
H% population = 21 million

=
I o
o Esbmaled milkons of deaths
I q.:.
B v 20
! ; ; .‘-.'-i nlition Possible
i mﬁ ot 30 :
T Category 5 =42,000 ;
) 20
= i
Category 4 21,000 - <42,000 ™o  Ona |
milien  oon |
i} i = &
81818 105758 1RAE-EG 20(87
10,500 - <21,000
b <2100 c—— Much more death than SARS




Deaths per 1,000 persons

30 T The second

wave was

25 T Death rates in highty fatal 1918 NS1 gene was able to

'_“‘_‘St -l-‘_’c_'_“lf‘?s were downregulate expression of

20 +4 not appreciably several genes involved in the IFN

above normal signaling pathway and is
15 + species-specific.
NS1 gene
mtroduced after
10 +
reassortiment

a2

629 TRT 8R4 921 1019 1116 1214 111 28 38 45
1918 1919




g A 1889-1892, London B 1918-1919, Copenhagen

A = &
i = 45% o
. g 60%
B = s
B 45% B
i | £ £
&g ; gi 35%
£ hox z
§ g 5%
TR S S S I R S D b b D B S 2 & 9 .9
e | TSI ni@@ e
e & & ¥ S f o ¥ & & & e A & 4 F & 9
i G & ™ & G
: o & 3 Pl &
g C 1957-1963, United States D 1968-1970, England and Wales
28%
Eg B 3 85%
T 43%: B3
:_ESE’ §§
gd g &
J g
i : 5
T T ; T L o Ib n a L _‘I‘-.LI T T !q T !‘
P &L P E P &




"wup, sho nuff looks
like we'll have another
swine flew"

season of

A
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Pandemic would likely overwhelm our critical
healthcare services and impose significant
stress on our entical infrastructure.

The goals of the Governinent's response to pandemic
mfluenza are to limit the spread of a pandemic;
mutigate disease, suffering; and death; and sustain
mirastrueture and lessen the impact on the econonry
and the fimetioning of society.




i Goals of Community Mitigation

(1) Delay outbreak peak
@ Decompress peak burden on hospitals / infrastructure
(3) Diminish overall cases and health impacts

@

E———

Pandemic outbreak:
No intervention

Daily Cases

Pandemic outbreak:
ith intervention




|; L m - m
’i ——20% Stockpile - treat all groups
= = = - 10% Stockpile - treat all groups

3

8 8 8

Estimated deaths per 100,000 population

—
o
i

2224262830 3234 3638 40 4244 4648 5052 2 4 6 8 1012 14 16 18
1918 | 1919
Week no.

: hould govermnent increase its stock of Zanamlvn-
(Releilk“‘)'__'.__;.A_prep‘ll‘atlon for the secon;quve e



M Get the flu shot

Al other infectious
disoases

g
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The most |mportant
measure to protect
- population at large from

pandemic mfluenza =

Protect
yourseif.
Protect your

loved ones.

Get Your Flu Vacciine! 77 Epe Ve e
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I Get the flu shot
M ...not the flu.

HEIGHT
OF FLU
SEASON

Optimal time for
vaccination

Oct. Nov. Dec. Jan. Feb.
[ ]l H“HTH
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WHO Director-General Margaret Chan told reporters after her m%ﬁmg
with 30 pharmaceutical companies GENEVA (Reuters) May 19

It would be significantly lower if people need more

than one injection to gain immunity against the
strain or if seasonal flu vaccine-making continues.
Bringing a new pandemic vaccine to market - if it goes
ahead - 1s expected to take 4-6 months, according to the
WHO It must be tested first on ferrets and then on




1976 A/New J@E‘S@}f mass vaccination in the USA.

© 1976/1977 Swine Influenza Vaccine
35,000,000 dose
354 cases of GBS
28 GBS related death

GBS occurred in 1.55/million, compared to 0.17 in non-
vaccinated (9.11 times more frequent in those vaccinated).
(Hennessen quotes different figures: 8.0/million in
vaccinated compared to 1.8/million in non-vaccinated ).

~ 31% of cases were over 60 years old. Only 12% occurred
within 7 day ccination, 74% between 8 and 28




30+

20~

10 4

Excess Deaths from All Causes (per 100,000 population)

L E

| Epidemic
claimed

8,000 lives

2 Japan, pneumonia and influenza

\ eThe total adverse reaction rate
was 254.3 per million. (10 {ler
million children had complained
of neurological symptoms.)

Japan, all causes

pnaumonia
and influenza

<

Program to Influenza Parents The
vaccinate vaccination allow to

children mandatory refuse lost the case
begins in 1977 vaccination in the court
1962 1987 1992

- 14

12

- 10

-0

-\°§§5 -9‘;. -\.‘é& -QPW '\9@ 4’3\“ \‘S\h .{3\% \é\' '\@6 'QS‘P -\‘?“ -&ﬁ‘b

The Japanese Experience with Vaccinating Schoolchildren against Influenza N Engl J Med 344:889, March 22. 2001

1957 Asian

Excess Deaths Attributed to Pneumonia and Influenza

{per 100,000 population)

Program

government terminated
in 1994



® Vaccinating schoolchildren against influenza
provides protection and reduces mortality
from influenza among older persons.

@ The vaccination of Japanese children

prevented about 37,000 to 49,000 deaths per
year, or about 1 death for every 420 children
vaccinated.

@ As the vaccination of schoolchildren was




Influenza Vaccination Program for
School children In Japan

A mass study of adverse reactions against the influenza vaccine
was conducted in 1987 involving about 400,000 children.

The total adverse reaction rate was 254.3 per million. (10 per
million children had complained of neurological symptoms.)

This study was revealing, since from 1971 the government had
changed the flu vaccine from a whole body type to a split particle
type announcing that adverse reactions were almost nothing with
the new one. The previous type , used in the 1960s had resulted in
between 5-9 deaths occurring every year.

In 1987 the government changed the vaccine from compulsory to
free choice. '

From 1972 to 1979 , a total number of 142 children and families
sued the government for damages. The total number of deaths
were 30, severe developmental retardation were 65, and

~ intractable epilepsy were 35.




: New Influenza A (H1N1), Status as of 12 May 2009
I i Number of laboratory confirmed cases and deaths as reported to WHO 06:00 GMT
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PEGS = INTERMEBLATE HOSTS
FORR FPANEYEVILG INE LU ENSA

Two mnfluenza viruses
mifecting the same cell can
praduce 236 different
strams of viruses.

2 What would be the result

of reassortment after
swine flu spread to SEA
and Gh_i_na where HSN1 is

endemic and resistant to




INTERSPECIES TRANSMISSION OF
INFLUENZA VIRUSES

CAYEL R
HA226 48




It the swine mfluenza HIN1 2009 virus has acquired
the lughly lethal NS gene of HSN 1 and the
neuranunidase inhibitor resistant NA gene of existing
HINTI virus after reassortment, a lhugh transmissible

l] I] I] I] [l I] I] ” - and lethal (60-70% mortality) influenza vious with
pandenuc potential but resistant to all exusting anti-
viral medication would be produced.

Ssvine Intluenza
HINI 2009

Worst Case Scenario




Prevalence of Oseltamivir-resistant HIN1 viruses, as of 01 July 2008

H1N1 samples tested resistant (%)

! Less than 1.0

iro-00
I 100-249

e - 25.0 and more

[: Data not avaitable
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Influenza AC(HIN]I) virus: retistance to oseltamivir

{Fourth guarter 2008 - 31 January 2000) az of 18 Afar 2009
No. of
HiNT to _[3%) of viruses tested
isolates positive Tor osertamivinr
i Country. area or territory tested resistancet
AFRC Shana 1 g |
Madagascar 7 o
PR = 3
o Argentine 1 [=)
Canada 52 521 (1009%)
Costa Rica 1 o
MMexico S s
Puerto Rico 1 3
United States of America =231 237 (9526)
ARMRO Total 201 =204a| (9526)
EMRO Adarocco 10 10 ¢ 100“36;
E Totad 10 10] 1 >
EuURO France 12 12 (10056)
Sermany ST e8] (D998)
Sreece 1 i
Ireland 10 o | (80%%)
Israsl 1 g |
Ttaly 18 18| (1005
Netheriands = =3
MNoraway = =2
Portugasl = =
Russian Federaton =] =
Slovakias | 3
Spain 5 =
Sweden 12 13 )] (9296)
United Kingdom (== S1] (959%)
EURO Total 200 203] (9S2%&)
SEARC Indis = s
Thadand =] =
SEARD Toial 12 11
W RO China <33 =
CThina. Hong Kong SAR S50 =
Jdapan 4> 34230
Republic of Kor=a 2850 =85 10056
Singapore z.d S




Sialic acid | " Zanamivir

Osetamigr

. Hydrophobic
erol group in C6 [

pentyloxy substituent
at C6
Inhibitors that closely resemble the natural sialic acid substrate of
_ NA are unlikelv to select drug-resistant mutants that retain
¥ normal enzyme activity
.* —viruses that are resistant to such drugs must be less active



» Histidine (H) to tyrosine (Y)

mutation at at codon 274 in
the neuraminidase (NA) gene

¥1 His274Tyr mutation:

oseltamivir has a hydrophobic pentyloxy
substituent at the C6 position rather
than a polar glycerol group in
zanamivir and sialic acid substrate.

« Binding of oseltamivir to wild-type NA
involves a conformational change in
the side chain of Glu 276 relative to
the ligand-free enzyme

Tl + Inits new conformation, the carboxyl
g, g]roup of Glu 276 is oriented away from
e hydrophobic pentyloxy group of
oseltamivir, the latter making
%drophoblc contact with the
Cbmethylene of Glu 276 .




<»substitution by the bulkier tyrosine
residue pushes the carboxyl

group of Glu 276 2 A * farther into
the binding site.

“»the charged group disrupts the
otherwise hydrophobic pocket that
normally accommodates the
pentyloxy substituent of oseltamivir
and causes a change in the
conformation of the inhibitor such
that its C9 and C91 carbons move

bound position.

NA gene H274Y mutation
{ -Mutation specitic to the N1 group 16
B2 -Oseltanuvir (Tanutlu) resistant m

: Human HIN1

about 2.5 A * from their wild-type NA-

His274Tyr mutation:




His274Tyr mutation:

*Binding of zanamivir, like sialic acid24 involves hydrogen-bond formation
between the carboxyl group of Glu 276 and the 8- and 9-hydroxyl groups of the
glycerolmoiety of the inhibitor and requires no change in side-chain
conformation.




[E His274Tyr mutation:

The structure of the His274Tyr—zanamivir complex shows the tyrosine
residue is accommodated by a small movement in the side chain of Glu
276. Moreover, the adjustment is made without disrupting the hydrogen
bonds made between zanamivir and Glu 276 in wild-tvbe NA.

Y His274Tyr mutation is anticipated, the government should
increase its stock of Zanamivir (Relenza) in preparation
for the second wave.




BIRD FLU OUTBREAKS AROUND THE WORLD

m (n-nl.dm-puaw) RUSSIA

IS

"aunnm | _
NIGER EGYPT BAOT = 6 et
| supan . SAuDI B THAILAND

# [l Countries with outbreaks
. B Countries with outbreaks including human cases SOURCE: FAO/WHO
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: ; b P A
S Lung tissue from 1918
influenza victim.

+ NS Protein’s effectiveness in
" blocking the type I IFN system confer

% CPSF30-binding pocke
3

> (30 kDa host protein cleavage and

In March ot 1997 Dr. Jeffery Taubenberger
and colleagues, of the Armed Forces Institute
of Pathology, announced in Science. that they
had recovered and analyzed fragiments of the
RNA genome of the virus responsible for the
mtamous 1918 Spanish Flu pandemic.

northwestern part |

In March of 1997
Avian flu
outbreal: among
chicken farms n

5 RBird Fifl, -
. -outbreaks

of Hong Kong



INFLUENZA VIRUS Influenza A virus
/ \
;< H dsSRNA€G=—pNS1

ATF2/c-JUN IRF-3/7 NF-KB

encodes
NS1 and NEP

2 ©The NS1is an

& antagonist of the

3 cellular type |

B interferon system, and

== the nuclear export
protein (NEP) functions
=, in viral assembly. Nucleoplasm




incubation

o

| onset and up
; to 7 days
b after illness.

: Patient can
spread the

e

Adaptive Immunity
CDS8+Cytotoxic T cell

Virological Profile of Influenza

s [nnate Immune response
* NK cell

*CD356 "CD3- (cytotoxic)
*CD36 "1 C D3 (cytokines)
* Interferon IFN-[gamma]

Antibody J—
response
Tamiflu
Resistant
4 Nutant

e i
Y,
#

Prolonged Virus Shedding in
immunocomprised/Paed

' I
Innate response can
- 1 da - ; 7 days
7 days Pnoryto be blocked by NS1

symptoms

Days after Onset of Symptoms




An mfluenza virus Iackmg the NSl gene fculs to pr'even’r :
ac’rlvahbn 'of the interferon r'egula‘ror'y factors IRF-3,
j IRF_ 7and _nuclear factor- B in mf.ec’rgd cellg 5Ty

| ,"Vlr'uses Iacklng ’rhe NSl gene or havmg |
~_mufations abrogating its activity were also
- unable to-prevent the activation of the = -
dsRNA-dependent protein kinase (PKR), one =~
~of the most important. effecTor' antiviral
molecules mduced by IFNS |




IFN an‘ragonlsfs (NSl) m vur'al

‘ pOThOQZHGSIS (Narur'e Medfcme 8, 927 928 (2002))

NST (weak)

H5N1 virus Hong Kong
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HOST WINS

VIRUS WINS




;‘. The hy‘drepl"iobic pocke’rl'on the suffeee of the .infl'lu'e.nza'A p.;r'e'fein
- NS1A (brown) interacts with a fr'agmen’r of the human CPSF3O
pr'o‘reln (blue) |

ﬁ ‘In infected cells double- :
stranded RNA produced by the
wvirus usually triggers the
production of interferon- 8, a
cytokine with anﬂpr-ollfer'atwe -

- and antiviral activities. D)

& But mfluegza A énvmds ;r’tns
response oducing the
wr'uﬁg:ce fgcggr NSl?‘\ which

~inhibits the production of
“interferon- 8 by binding-to
CPSF30 protein.

% < 30 kDa host: pr'OTEII"I cleavage
-and po aden lation specificit:
fac‘ror'z PSF 0) is r'eqmr'ed or
all 37 end rr'ocessmg of pre-
mRNAs, inclu dmg mterfemn 8 '

The amino acids in the CPSF30 bindin pockeT mRNA.
~ are highly conserved among human influenza A AT

" viruses, including H5NI viruses isolated from
humans and the pandemic 1918 strain.




CPSFBO blndlng by the H5N1 HK97 wr*us is
- suboptimal for virulence: changing L103 to F and

1106 to M results in not only a 20- fold enhqncemen‘rg- :

“in virus replication in tissue culture, but also an even

gt larger 250 fold, enhancemenT of vmulence in mice. .- -

i .Unllke ’rhe NSIA pr'o’rem of The HK97 |
- virus, all of the:NS1A proteins of

- H5N1 viruses isolated from humans b

~ since 2003 contain-the op’rlmum F103 -
5 and M106 amino acuds o



Human Avian Influenza A (H5N1) Cases by Age Group and Outcome
(n=400) (as of 23 March 2009)

3 Would half of the world
population be knocked
“outafter HIN1 2009
reassorted with NS
protein of H5SN1 ?

—

No. of cases
00388883888

B

1019 | 2020 | 3039 | 4049 | 50.50 708w
lmAlve (N=147) 57 22 29 18 9 7 3
\wDead (N=253) 43 74 70 47 12 3 1




What should be our strategy befcre effective
vaccine 15 available and Swine HIN1 has
mutated to a malignant strain wi ﬂ‘w llg,h
mortality rate and show some degree of
resistant to oseltamivir ?

Non Viral Specific Strategy For

Swine Influenza H1N1 2009

Dr. Lai Kang Yiu
Intensive Care Unit




rategy For
".j D@

Option of pneumococcal and Haemophilus
influenza B vaccination for frontline staffs
and at risk populations.

N-acetyleysteine prophylaxis for frontline

staffs during second wave of influenza
pandemic before effective vaceine is
available to preserve manpower of
frontline staffs

Addmg N -acetylcysteme to Tamlﬂu reglme




Pneumococcal and Haemophilus
influenza B vaccination for frontline
staffs and at risk population

Dr. Lai Kang Yiu
Intensive Care Unit
Queen Elizabeth Hospital
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Case Fatality is highest at extremes of age

6 o

s

“

-.‘h -
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0O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Age Groups

Case fatality per 100 pers

Bacterial co-infection =»

¢+ (a) NA facilitate bacterial adhesion and invasion.

FEE (b) Cleavage activation of HA by bacteria amplify virus replication
g Cytokine storm =» NS protein suppress IFN production



Over 50% of influenza death were reported to have died
with the pneumococcal complications

Pneumococci do not mutate like the influenza virus

We have effective vaccine for pneumococcus

Preparing for the influenza pandemic:
remember its ally the pneumococcus

Climical Medicine. London: Jun 2007. Vol. 7,
Iss. 3; p. 309




@Pneumonia is one of the most common causes
of morbidity and mortality for adults and children

@The burden of disease 1s highest in children
under 5 years of age; pneumonia 1s responsible
for more childhood deaths than any other 1llness.
©Majority of of secondary bactenial pneumonias
Were assoclated Wlth Sﬁmpé‘@mmm gfﬁﬁ@mgﬁmmﬁ
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Leading Causes of Vaccine-Preventable
Death in Children <5 Years Old

- Breach
Pneumococcal disease™ oo

Hib
Rotavirus*

Tetanus

Children Under 5

Source: WHO official mortality rates — June 2003
* Provisional estimates
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Comparative Features of Pulmonary Complications of Influenza

f._ i Primary Viral Secondary Bacterial Mixed Viral and Localized Viral
i Pneumonia Pneumonia Bacterial Pneumonia Preumonia
=, Cardiovascular disease; . : :
| Setting pregnancy; young adult ﬁﬁi:ff ¥l puinonany gny dEenEiatod wiliA.ar ?Normal
(HswlN1)
Relentless progression  Improvement, then Features of both primary  Continuation of
i Clinical history from classic 3-day worsening after 3-day and secondary classic 3-day
| il influenza influenza phneumonia syndrome
7 vl = = =
- F‘hym_-:all Bllatergl ﬁrjdmgs. = Consolidation Consolidation Area of rales
= = examination consolidation
/ ' Soutdi Prneumococcus, Pneumococcus,
\ 4 b : atariota Marmal flora Staphylococcus, Staphylococcus, H. Mormal flora
E. 9y Haemophilus influenzae  influenzae
Chast Bilateral findings Consolidation Consolidation Segmental infiltrate

radiography

L, . - ; . - . - - . . . :
sl White blood Leukocytosis with a shit Leukocytosis with a shift to Leukocytosis with a shift Usually normal

sl cell count to the left the left to the left
Tl :
' !salatacn of Yes Mo Yes Yes
; influenza virus
P Response to
"'}i-'!' sitibiotics No Yes Often Mo
. Mortality High Low Wariable Very low
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Bacterial culture results in lung tissues from 5226 victims of
the 1918-1919 influenza pandemic from 96 autopsy series

Bacterial pathogens % of culture from which
organism was recovered

Streptococcus pneumoniae 24%

Streptococcus pyogenes 17%

Haemophilus influenza 10%

Staphylococcus aureus 8%
Mixed growth 21%
Others 16%
No growth 4%

Case-fatality ratio of 20-30% (10x) when
there infection

‘e o=l -
- } . - -
L Ty T, - P




Predominant pathogens responsible for
bacternal co-infection during pandemic

Pandemic Predominant pathogen for bacterial co-
infection

S pneumonia, H. influenza and S
PYOEencs outbreak of

S. Aureus (69%) (Phage
__ o~ 1ype808T)in 1954- 1957 cansing a high

S. Pneumoniac (48%) frequency of skin and soft tissue infections, sepsis
S. Aureus (26%) and pneumonia in

H. Influenza (11%)

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




Bactera and Virus Synergism

. Neuraminidase
Influenza virus facilitate bacterial

adhesion and
invasion

Epithelial dam:#

NS1
protein of

HIN1 1918
& H5N1

Cleavage activation
of Haemagglutinin
amplify viral _ s .
proliferation | Pneumococcus =




Neuraminidase activity

/—-Buddsns virus

Neuraminidase cleaves receptor

YL/

Hemagglutinin
‘x -~ ’J‘

Receplor - '\ - Release of
containing =" l \ i név) vitions
sialic acid T

"-.ru""

o Neuraminidase

Neuraminidase inhibitor

al J ¢ P2

7 S | Neuraminidase
¢, inhibitors

f2¢

Receptor , b ol

eoNtaiNing —— 4 ﬂ\ LD \' " ik
sialic acid O e L KR
: - / No virion s Halted
g ‘replication .
Cell

membrane




Zanamivir at the active site
in a cleft on the surface of
Neuraminidase.

© Budding of influenza virus
Ville The Journal of Infectious Diseases 2005:192:249-257
Comparison of neuraminidase (MA) activity with excess mortality from influenza,

Circulating Excess mortality/
Season influenza virus|NA activity,® % |Deaths”| 100,000 persons
1957-1958 SingS57 100 66,000 (39
1962-1963 Eng62 24 46,000 |25
1968-1969 HK68 12 28,100 |14
1972-1973 Mem72 37 20,700 |10
1987-1988 Len86 41 30,800 |13
1997-1998 Syd97 71 72,400 |27




Influenza
Viruses

_» Neuraminidase (NA)
. Hemagglutinin (HA)

HA promotes
binding & entry

Epithelial cell

Interaction between & preumanice and epithelial cells. Neuraminidase (Mand)
decreases the viscosity of the mucus and exposes the MN-acetyl-glycosamine (GleNAc)
receptors on the epithelial cells, which caninteract with prneumococcal surface-
associated proteins such as Psad Inresponse to cytokine stimulation, host epithalial
cells upregulate the platelet-activating-factor receptors (PAFr). The pneumnococcus has
increased affinity via its cell-wall phosphocholine (ChoF) for PAFr. Moreover, &
second choline-binding protein, ChpA, shows increased affinity for immobilised sialic
acid and lacto-MN-neotreatose, and binds directly to the polymeric Ig receptor (plgk,
which inereases migration through the mucosal barrier (franseytosis). Preumococcal
Ig&l protease cleaves opsonising Iga, which results in a change (neutralisation) of
surface charge and increases the physical proximity of ChoP to the PAFT

NA allows
budding & release

iing nfluenza epidemic

V increase mortality rate
et acterial pneumonia



The Conformations of the Haemagglutinin

? Uncleaved Cleaved (primed) Fusion pH Activated
28 Membrane Anchor




] Respiratory Bronchiole I

Break down HAO to HAT and HAZ regpiratory

respirato - bronchiole _pr—
bronchiols o’ R

alveolar sac

Tryptase Clara

= serous
ciliated secretion
cell

|, alveolus &
L S
&

basement N

membrane

interstitium |, - e T
e The HA cleavage site

pneumocyte elies on the presence
typell e (0L DASIC amino aml,sz

pneumocy

¢ < free alveolar | L1 111 1 1z
ma_'_‘fff_”_’a?e vuuseﬁ ﬂ ms a




Clara Cell ™

Receptor-mediated
endocytosis

p Metastable
fusion proteins

oo
1 Staphylococcus aureus,
< Haemophilus mfluenzae,
':".f-* Streptococcus pneumomae -
/ y o) extmt‘ellular
ni" Y ‘Il




NA HA

Plasma Virus envelo
membrane o

HA

Viral ribonucleoprotein
Matrix protein M1 (vVRNP)

Lysine at the carbosy terminus of NA can lead to ubiquitous HA cleavage by plasmin

Plasminogen N A does not contain a lysine at Plasminogen Bacterial
the carboxyl terminus o1 an [ S
oligosaccharide chain 18 present i ' activation

the vicinity

l HAO Plasmin

Lysine at the carboxyl
terminus of NA

(£998) Proc. Natl. Acad;:Sci:- USA 95, 10224:10228 =



Estimated number of persons affected by pandemic influenza per 1000
population for resource-poor settings (W.H.O.)

Il from mnfluenza 15-35% Up to 50-60% Up to 500-600
(of the geneml (of the general

Secondary bacterial
pneumonia (needing
antibiotics)

Health-care seeking
for influenza

(outpatients) (of those ill)

Should we vaccinate our population at risk to reduce secondary
bacterial pneumonia due to pneumococcus and haemophilus infuenza
co infection to reduce this potential volume load?

S — - ¥ o By

e E="- ‘..l



Haemophilus influenzae type b (Hib) is an important
pathogen in children <5 years of age. The Hib conjugate
vaccines were the first polysaccharide—protein
conjugate vaccines to be used in routine childhood
schedules. Their introduction in the UK in 1992 has
resulted in the near elimination of Hib disease.

The UK Hib vaccine experience

P T Heath and J McVernon
Archives of Disease in Childhood 2002:86:396-399

Hi type b strain (Hib) was responsible for approximately
. 95% of all invasive Hi disease in children and 50% of all
invasive Hi disease in adults.

) 3 -:1'1:‘—_2—,_




Incidence of Hib disease in UK children < 5 years of age

The UK Hib vaccine experience
P T Heath and J McVernon Archives of Disease in Childhood 2002:86:396-399

Year

Cases

Incidence rate per 105 (95% CI)'

| 1980-1990

1500
© 900 meningitis
© 60 death

21 - 44
© Mortality 2.3-4.3%
© MR 6%
© Seizure 6%
@ Deafness 7%

0.83(0.53, 1.1)

0.84(0.54, 1.1)

0.63(0.37, 0.89)




Vaccination Program by N.H.S.

Age Vaccine

Two months  DTaPAPV/Hib + pneumococcal (PCV)

Three months DTaPAPV/Hib + MenC

Four months DTaP/1PV/Hib + MenC and PCV

12 months  HibvMenC

13 months MMR + PCV




Indirect Effect of Community Wide Hib
Conjugate Vaccination: Navajo Nation;
1988-92, Children < 2 yo

1990 1991 1992

Moulton L, et al Int J Epi, August 2000
e = ¥ v

7o of population vacci



WHO recommends Hib vaccine for
infant immunization 1n all
countries.




I Arbome dropiets

Asplcation e——|  'N@sophanngeal ———» Local spread
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Nasopharyngeal carriage of
pneumococcus

Paediatric Carriage Rates Adult NP Carriage Rate
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Carrlage rate (%)
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Preschool Grammar school  High school Households Households
with children without children

Fadgon DS st &l .. ~ord &d. Philadelphia, Pa: WB Saunders; 12008:553-607. Fedson DS ol al. Veccines 3rd od. Philadeiphia, Pa: WB Saunders; 1000:553-607




i How about Young Children in

Hong Kong?

@ In Hong Kong, the prevalence of nasopharyngeal carriage of
Streptococcus pneumoniae is 19.4% (393 of 1978 children in 79 day
care centers with age between 2-6 years from 1999 to 2000, study
by Dr. Susan Chiu et al).

@ Carriage of S. pneumoniae was more common at a younger age.

Age Carriage rate (%)

g 26 19.4
: 23 288
4 326
5 20.1
6 152

(- FERRES
= The Hong Kong Faediatric Foundation

'ococcus pneumomae mn Hong
Km;t > Paediatric Population




Annual incidence of culture-confirmed IPD, Hong Kong Island,

fot by age, 1995-2004.

18.8

i

5 20+ 1ss

' 3 1Y Rate for children <5 y: 8-18.6)
\ 14 - 128

Invasive pneumococcal disease
(Rate per 100,000 population)
e

12 - ‘ 10.2

i r
' 8 -
_.'r‘ ..3 6 -
3 - 4 - R

j 2 - 1 1.2

: = : : (-/ o WM

0-24m 25-60m 614y

15-34y 35-64y >=65y

= Invasive pneumococcal disease (IPD) based on all positive cultures {blood, CSF, body fluid) in two major
hospitals {Queen Mary Hospital and PYH) representing 30% of all cases on Hong Kong island, 1985-2004.
) Population figures from sub-census in 1996 and 2001 used in calculation.
iﬁg\ - g y P L Ho, et al, The Paediatric infection Disease Journal, %ol 25 (5) 454-455 May 2006

e —




Risk for IPD

Age Per 100 000

6-11 months 235

< 12 months 205

< 23 months 165

Ethnicity
African American >400
Native American, Native | 557 — 2400
Alaskan

Australian Aborigine 170

Splenic Dysfunction 600-6500

HIV Infection 587-11300




Young Children at High Risk of
Invasive Pneumococcal D

(OS. Levin Pediatric 10

@ Risk factor for invasive pneumococcal disease
Children <2 yr of age
Underlying disease
Children who attended day care in previous two months
% < 2yr old day care outside home 36x increase
2 <2y old family day care 4.4x increase
@ Risk factor of penicillin resistant invasive
pneumococcal disease
Children exposed to > 1 course of antibiotics
Children with history of > 1 recent ear infection
- In previeus 3 months

-




How many excess deaths from influenza per
year in Hong Kong during 1996-19997?

> 65 years < 65 years

All causes 933 140
Cardiorespiratory 699 114

Pneumonia 270 2
Chronic Obstructive 169 35
Pulmonary Disease
(COPD)
Ischaemic heart 147 53
disease

Deaths Caused by Influenza in Hong Kong: The First Report from a Tropical Region 1 December 2004 Chit-Ming Weng



Influenza-associated death rates in Hong
Kong (1996-1999 )

Annual death rates per 100, 000 population

S

E 160 - Older people

& ] e I- 65 years and older have higher

s [J all ages .

: - risk of death

§ o due to

[=]

§ ul| influenza

g J compared to

§ s the average

g 40 - o8 = across all age
20 4 16 12

: p ’ , groups

(1] Q-

o

All causes  Cardio- Ppneumonia COPD Ischemic
of death respiratory and heart
diseases Influenza disease
Deaths Caused by Influenza in Hong Kong: The First Report from a Tropical Region 1 December 2004 Chit-Ming Wong



&1 Influenza-associated death rates in Hong
& Kong are no less than in “cold-climates”

1400
g
1200 —
" g
exniny L s
=
ik, i = Deaths Caused by
i 8 Influenza in
< Hong Eong: The
§ P First Report
s from a Tropical
:- Region 1 122004
£ w0 Chit-Ming Wong
= :
- g
o
g 200
: &
: 0.0
Pneumonia Cardiorespiratory Ali-causes
T and
influenza Hong Kong: Wong et al., 2004; USA: Thompson et al., 2003




o i)
iy
b Neoplasm
o Autoimune Disease
; Chronic Infection
Respiratory disease : :
% P Y Predisposmg
el Chronic smoker 0T%  factors

Cardiovascular Disease 13.3%

Metabolic (DM & Obesity)

T

0.0% 50% 100% 150% 200% 25.0% 300% 350%

». 78 patients




B DM +ve BDM -ve

1200 1095

Impact of diabetes mellitus on mortality
associated with pneumonia and influenza

arnong non-Hispanic black and white US adults. R Valdez American Jomrnal of
Public Health, Vol. 8%, Issue 11 1715-172] 1900

White Man Black Man

731

650

Difference & =




61 4+
Cigarette
consumption and the o Decline in the
4 risk of pneumococcal risk of
" | disease 2 pneumococcal
o disease
3
o
2 -
1-
I
0 2 L | " |
<5 5-9 210

No. of Years Since Quitting Smoking

-4 1 factor facilitating attachment and invasion of cells by
g Q pneumococcal strains. This may contribute to the

1k 1.5 ernc A



@ Persons aged 19 through 64 years who smoke
cigareltes should receive a single dose of
PPSV23 and smoking cessation counseling.

© Persons aged 19 through 64 years who have

asthma should receive a single dose of PPSV23.

® A second dose of PPSV23 is recommended 5
years after the first dose of PPSV23 for persons

a’ged >2 yeam wka:s are immunocompromised,




Multi-drug resistant S. pneumoniae

j Russia10.6%.

5.9% Saudi Arabia13.3%

Japan

2%
Lt
& outh
- Korea
¥ 56.1%
10.6%
8 ,‘!_;' Taiwan
: ‘*_ 55.5%
L%
A Brazil *
- 2.9% _ Hong Kong v S
B = South Africa 58.1%
= 32.6%
1: £ - sFEe * . »
Problem facing HKSAR over stockpilling antibiotic for

5| bacterial co-infection in prepar

ation for pandemic influenza

R8N gt R
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f PneCV in children and 23-valent PPV in
st Streptococcus pneumoniac : -
pandemlc mﬂuem:a strategy vould be

Bacterial Pneumonia and Pandemic
Influenza Planning

Emerging Infectious Disease
Volume 14, Number 8—August 2008




The additive benefits of influenza and pneumococcal
vaccine during influenza seasons among elderly persons
with chronic lung diseases.Nichol K. L. Vaccine 1999 17:591-893

Hospitalization
(% reduction)

Death
(% reduction)

Influenza Vaccine

52%
alone

70%

Eneumococcal
accine alone

neumococcal vaccine

e Lnﬂuenza g
=5

ne. You need Pneumococcal vaccination once.

;[ You need Influenza vaccination yearly !




The incidence of invasive
pneumococcal disease and
penicillin resistant pneumococcus
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HKSAR (18.9)

B Hong Kong (18.9)
WU.K. (37.1-48.1))
OFinland (45.3)

O Chile (49.1)

H Australia (96.4)

B South California (150)
B U.5.A. Multsire (166.9)
E Argentina (458)

B Gambia (438)

O'U.S5.A. Alaska Matives

(624)
W U.5.A. White Mt Apache

(1822)
Australia Aboriginals

(2053)




Penicillin resistance - S. pneumoniae (Jacobs ICAAC i penR
Alexander Project 1998 (N=4017) 1999 Poster #1044) 1 Pen |

HKSAR mmp

% resistant
3

8
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Purified pneumococcal polysaccharide (23 types)
Not effective in children <2 years

60-70% effective against invasive disease

Less effective against pneumonia

U.S.:
adults 65 years and older children >2 years at high risk
(HIV, sickle cell, asplenia)

123 5c0**TF89N " ** 10A 11A 12F ** 15B 17F ** 19A** 20 22F *% 33F
**These serotype most frequently canse drug-resistant pneumococcal infections.
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Purified pneumococcal polysaccharide (7 types)
conjugated to CRM197 diphtheria toxoid

Highly immunogenic in infants and young children

>90% effective against invasive disease

Less effective against pneumonia, otitis media

U.S.:
all children at 2, 4, 6, 15 months some older children at
high risk
(HIV, sickle cell, asplenia). -

= > ) > 2 >
S5on**FEEON U V¥* 10A 11A 12F | 1*#% 15B 17F ** 19A** 20 22F ¥* 33F




Which Pneumococcal Serogroups Are Most
Responsible for Invasive Disease? It May

Depend on How Intensively You Look...

Blood culture threshold




Disease burden in Hong Kong

* Incidence of Invasive Pneumococcal Disease
per 100 000 children < 5 yr*

— Meningitis: 1 case
— Bacteraemia: 20 cases
— Pneumonia: 100 cases

« The most common serotype:
- 14, 6B, 19F, 23F#

(Licensed PCV7 contains:
4, 6B, 9V, 14, 18C, 19F and 23F)

*Hong Kong Journal of Pediatric (New Series) 2001: 6: 127 — 132

#Dr. PL Ho et al. Vaccine 22 (2004), 3334-3339




}i Coverage by PCV7 in Hong Kong

Yt Invasive 89.7%
Nasopharyngeal Carriage 66.1%
ﬁ Invasive (resistance)* 87.5%
Nasopharyngeal Carriage 82.8%

= (resistance)*

-Serotype: 14, 6B, 19F, 23F#
; (Licensed PCV7 contains:
4, 6B, 9V, 14, 18C, 19F and 23F)

M Dr PLHo et &t vaccine 22 (2004), 3334-3339 . ] . .
* resistance to penicillin, erythromycin and cefotaxime










I-.i Prelicensure @ Postlicensure @ Postlicensure @ Postlicensure
- (2Q96-1Q00)  (2Q00-1Q01)  (2Q01-1Q02)  (2Q02-1Q03)
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Incidence of IPD—vaccine serotypes




CDC , MMWR
April 4, 2008 / 57(13);343-344

In October 2007, the ACIP approved the following revised

recommendation for use of PCV7 in children aged 24--59 months':

gror all healthy children aged 24--59 months who have not completed any
recommended schedule for PCV7, administer 1 dose of PCV7

gror all children with underlying medical conditions aged 24--59 months who
have received 3 doses, administer 1 dose of PCV7

gor all children with underlying medical conditions aged 24--59 months who
have received <3 doses, administer 2 doses of PCV7 at least 8 weeks apart




Impact of Conjugate Vaccine on
Pneumococcal Epidemiology
summary

* Large decline in invasive disease rates
in young children

* Reduction in Nasal Carriage

» Herd benefit in unvaccinated children
and adults

* Indirect benefit in older children and
adults

Fewer antibiotic resistant infections




; "_ . Active Bacterial Core Surveillance of the Emerging Infections Program Network. Decling 1n
! invasive pneumococcal disease after the mtroduction of protein-polysaccharide conjugate
7% vaccine.
: Whitney CG. Farley MM, Hadler J. Harrison LH, Bennett NM, Lynfield R, et al. N Engl ] Med.
2003;348:1737-46,




Rates of Invasive Pneumococcal Infection per 100,000 among
Children < 23 Months of Age According to Year and Serotype*
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Progress in the prevention of pneumococcal infection, Canadian Medical Association Journal 2005;173:1149-1151

by permission of the publisher. © 2005 CMA Media Inc.



ontext of pneumococcal disease not
\»;p%ﬂir:,lll 85§ meﬁx d with i luﬁwa use of PPV has
; ogainst invasive pmi,wmr@r;w .djaega se but
not against ;:n;mm ococcal pneumonia in the absence
of bacteremia.

Efficacy of polysaccharide pneumococcal vaceine in

adults in more developed couniries: the state of the
evidence.

Mangtani P, Cutts I, Hall AJ. Lancet Infect Dis.
2003:3:71-8
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Reported incidence of first x-ray confirmed pneumonia episodes
among children <2 years of age™



Vaccine Tnialist Group. A role for Streptococcus
pneumoniae In virus-associated pneumonia.
Madhi SA, Klugman KP, Nat Med. 2004;10:811-3.

PncCV greatly reduced the incidence of pneumonia in
children when a virus was isolated. This effect was more
pronounced when influenza A was isolated; protective
efficacy was 41% (95% confidence interval 13%-60%).

The study provided indirect evidence of the frequency of
pneumococcal superinfection of viral pneumonias in
children in this setting.

If similar results could be achieved through vaccination
before an influenza pandemic, the benefits of preveriting
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1 Penicillin resistance in pneumococci in

lorthern California Kaiser Permanente.

[Black: Pediatr Infect Dis J, Volum 6).June 2004.485-489]
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i Heptavalent pneumococcal
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Kaiser Permanente VVaccine Study —
Postlicensure surveillance study

Compare year 1998-1999 to 2001-2002
Penicillin: 28.9% to 19.5%
Erythromycin: 29.5% 10 15.0%
Tetracycline: 39.3% to 13.9%

p value all<0.001

+  Black S, Shinefield H, Baxter R, ef al Postlicensure surveilfance for preumococcal invasive
disease affer use of heptavalent preumococcal conjugate vaccine in Northern California
Kaiser Permanente. - _
Pediatr Infect Dis J. 2004, 23:465-489
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Decline in incidence of penicillin-nonsusceptible IPD due to vaccine
serotypes. Active Bacterial Core Surveillance of the Emerging Infections
Program Network®
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Vaccination and resistance
(NEJM 2006 351:14 April 6 2
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Vaccination and serotype 1"@1291%1(:: ement
Increase in non-vaccine serotypes, especially
serotype 19A, since introduction of PCV-7.
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Countries with Universal
Vaccination with Conjugate
Pneumococcal VVaccine

US (Feb 2000),
Canada, France (March 2002),

Kuwait, Luxembourg,
Netherlands,Switzerland, UK (Sept 2006),
Norway, Australia, Qzatar, Germany, Greece,
Belgium, Italy and Mexico.
Planned: New Zealand June 2008, Costa Rica,
Ireland, Denmark, United Arab Emirates of Dubai and

Abu Dhabi, Cyprus and Panama.




Recommendation from the Strategic
Advisory Group of Experts (SAGE) on
Immunization

e v WHO considers that is should be
a priority to include this vaccine in
national immunization

programmes, ......

WHO Weekly Epidemiological Record, 23 Mar 2007
Pneumococcal Conjugale Vaccine for childhood immunization —
WHO position paper.

23 March 2007, 82™ year. No. 12, 2007, 82 93-104.
hitp:/Amww.who.int/wer




Pneumococcal Vaccines
Adverse Reactions

Local reactions
polysaccharide 30%-50%
conjugate 10%-20%

polysaccharide <1%
conjugate 15%-249



f PneCV in children and 23-valent PPV in
st Streptococcus pneumoniac : -
pandemlc mﬂuem:a strategy vould be

Bacterial Pneumonia and Pandemic
Influenza Planning

Emerging Infectious Disease
Volume 14, Number 8—August 2008




eumococcal Vaccines for Influenza Pandemic Pr

U.S. recommendations for use of pneumococcal vaccines

Pneumococcal polysaccharide vaccine

Pneumococcal conjugate vaccine

Universal
vaccination

Persons 65 years and older

Children <2 years of age

Medical
Indications

Persons 2-64 years with

Children 24-59 months with

chronic cardiovascular disease (congestive heart
failure and cardiomyopathies)

chronic pulmonary disease including chronic
obstructive pulmonary disease and emphysema but
excluding asthma

diabetes mellitus

alcoholism

chronic liver disease, including cirrhosis
cersbrospinal fluid leaks

functional or anatomic asplenia including sickie cell
disease and splenectomy

liwing situations in special environments or social
situations including Alaska Natives and certain
American Indian populations

immuno-compromised conditions including HIY
infection, leukemia, lymphoma, Hodgkin® s disease,
multiple myeloma, generalized malignancy, chronic
renal failure, nephrotic syndrome; or those
receiving immunaosuppressive chemotherapy
(including corticosteroids); and those who have
received an organ or bone marrow transplant

e chronic cardiac disease, particularly
cyanotic congenital heart disease and
cardiac failure:

e chronic pulmonary dissase, excluding
asthma unless on high dose
corticosteroid therapy

s diabetes mellitus

e cerebrospinal fluid leaks

« sickie cell disease and other
hemoglobinopathiss

dysfunction

« renal failure and nephrotic syndrome

e immunocompromising conditions,
including HIV; congenital B- (humaoral) or
T-lymphocyte immunodeficiencies;
complement (ci, c2, 3, and c4)
deficiencies; phagocytic disorders,
excluding chronic granulomatous disease

s diseases associated with immuno=

including malignant neoplasms,
leukemias, lymphomas, Hodgkin® s
disease, or solid organ transplantation

‘liConsider use
A Ff vaccine

n:

All children 24-52 months with priority given
to children aged 24-35 months, children of
slaska Native or aAmerican Indian descent,
children of African-A&merican descent, and

children who attend day care centers

]

" Advisory Committee on Immunization Practices

T ensuring that all persons with pneumococcal vaccine indications have been
] vaccinated before a pandemic occurs may be the best way to prevent
pneumococcal disease during a pandemic

s congenital or acquired asplenia or splenic

suppressive therapy or radiation therapy,
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L.a Gloria clinical attack

rates by age and gender
Age Group Male (%) | Female(%) | Total(%)
| 91.2 73.7 3

1-4 66.2 66.1

5-14 49.7 66.3

15-24 25.6 28.2
25-44 22.8 39.4
18.4 42.7




Budget Requirement for
Vaccination 1s HUGE

Vaccine Unit price
Pneumovax 23 vaccine| HKS$105.7

7 polyvalent conjugate | HK$534.8
vaccine

Haemophilus influenza| HK$137

—— " ¥ =
-
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IDDM after Haemophilus Influenza B

Vaccination.
CA-MRSA after PCV-7 vaccination.
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Pittsburgh: Diabetes 0-4 Year Olds

Diabetes Care
16:1606-1611,1993;
21:1278-1281,1998

1975-1984

1985-1994 + HiB Vaccine

Incidence of IType | diabetes/ 1.00’000

5 10
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zation began in Pittsburgh.
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HiB Vaccine

10 15 20 25
Incidence of Type | diabetes/ 100,000

1 al Journal
% The hefnophilus vaccine was started in Qctober.of 1992 in-most . -

epions‘abeut 2 vears earlier 2




Diabetes in Finland rises abrubtly after
Hemophilus immunization begins

966 R
Infect. Dis. in Clin. Pract.,
969 6: 449454, 1997

972
975

HiB Vaccinated
29

Incidence of Type | diabetes/ 100,000 (age 0-4),
15 20 25




Impact of Conjugate Vaccine on
Pneumococcal Epidemiology
summary

* Large decline in invasive disease rates
in young children

* Reduction in Nasal Carriage

» Herd benefit in unvaccinated children
and adults

* Indirect benefit in older children and
adults

Fewer antibiotic resistant infections




Prevalence of Staphylococcus aureus nasal

| colonization, by age and sex

¢ National Health and Nutrition Examination Survey, 2001-2002.
Nasal Carriage of
MRSA in Nashville
0 9.2%

2 = N W & W, ~
T T T

In the 2001 study. the researchers demonstrated
that the nasal carriage rate of MRSA in children
in Nashville was 0.8%. The follow-up study
conducted three years Later found that the
pediatric carriage rate of MRSA in Nashville 1o
be 9.2%, a tenfold ingrease since 2001,



Changing Epidemiology of MRSA /
Crum et al. Am. J. Med 2006

700

600 Bl Total MRSA
[ Community-acquired MRSA
500 Bl Nosocomial MRSA =

Number of MRSA Positive Isolates

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004




A controversial, hypothesis to explain the increase in
CA-MRSA 1s the decreased nasal colonization by
competing Streptococcus pneumoniae due to the
pneumococcal Prevnar™ vaccine.

The rate of nasopharyngeal colonization by §. aureus
is inversely proportional to that of pneumococcal
serotypes targeted by the vaccine, suggesting a
competitive interaction in the nasopharynx whereby
climination of one pathogen opens a niche for others.

Bogaert D, van Belkum A, Slujjter M, et al. Colomsation by
Streptococcus pneumoniae and Staphylococcus aureus in healthy
children. Lancet 2004;363:1871-1872.




{deaths per 100,000 children)

100+
0.90+4

Influenza-Associated Mortality Rates
According to Age Group — United
States, 2003—-2004 Season

46% are staphylococcus
>50% MRSA

dm bllm I w dw dw S-By LD
ke roup

Bacterial Coinfections in 24 Children with Fatal
Influenza — United States, 2003-2004 Season.*

Bacterial Agent No. of Children

Staphylococcus aureus 11
Methicillin-resistant

Methicillin-susceptible

B = O

Unknown sensitivity
Staphylococcus, species not specified
Streptococcus pneumoniae |
Group A streptococcus
Bordetella pertussiss;
Haemophilus influenzae

Nentypeable

Typea

Typeb
Pseudomonas aeruginosa
Enterococeus faecalis

Neisseria meningitidis

P T 0 S~ R T G T

Mycoplasma pneumoniaef
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Increase of Staphylococcus aureus co-infection”
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From 2004, there was an increase in the
proportion of children with influenza and
bacterial co-infection. with S. aureus 2004-2005:
1/47 deaths (2%) were associated with S. aureus
co-infection
2005-2006: 3/46 deaths (6% ) were associated with .S.
aureus co-infection
2006-2007: 22/73 deaths (30%) were associated with S.
aureus co-infection
Of all 26 S. aureus co-infections identified
15/26 methicillin-resistant S. aureus (MRSA) (58%)
. 6/26 MSSA

hiciln




enza-Associated Pediatric Mortality in the United States:
Increase of Staphylococcus aureus co- mfectlon
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@ Death was often rapidly fatal, with almost
half of children dying 3 to 4 days after
onset of symptoms

©® Almost half of the children died at home

or in the emergency department

® Many deaths occurred in children without a
health condition or age-based
recommendation for vaccination at the time

dy was done.




Staphylococcus aureus

Acquusition of a carrying the
enzyme which hydrolyses and
destroys Penicillin G.

Penicillin G introduced
i the 1940s.

Methicillin (1959) Sensmve Staphylococcus aureus

outbreak of
Introduction of cloxacillin in (Phage

1960s Type 80!81) n 1954 1957 causmg a}ugh

frequency of skin and soﬂ tlssue mfectlons scpms
and pneumonia in i : G

Methicillin Resistance Staphylococcus aureus
(195] LK 1968 LIS A} "
1993 sborigines of

Acquisition of :
Weastern Australia
Ugs 1997
that Europs 1999
HESAR 2004

encodes a

(role in bacterial cell wall
synthesis) with poor affinity for HA-MRSA CA-MRSA

?ll betz_l_lantanl .aI.ltl.blotlcs . (30% MRSA Genes carrying a virulent factor called
including methicillin or cloxacillin. rate in HA

: Hospitals
Vancomycm (195 8) pitals) and the gene cassettes called

Vancomycin Resistance Staphylococcus aureus (2002)




N-rcetylcysteine prophylaxis for frontline
stafls during second wave of influenza
pandemic before effective vaccine is availabl

Dr. Lai Kang Y
Intensive Care Unit
Queen Elizabeth Hospital




Occupational Risk Pyramid for
Pandemic Influenza

@ Very High Exposure Risk:
Healthcare employees (for
example, doctors, nurses,
paramedics, or dentists)
performing aerosol-
generating procedures on
known or suspected pandemic
patients (for example, cough
induction procedures, tracheal
intubations, bronchoscopies,
some dental procedures, or
invasive specimen collection).

Healthcare or laboratory
personnel collecting
resplratory fract specunens

Lower Risk (Caution)




Influenza A

? Ro le of N- ngmﬂ@

Dr' LGI Kang )Lm |
- ConsuITan’r In’re.nswe Care Unit
. Queen Elizabeth Hospital




Pr'o’rec’rlve: e.ffec’r of n- ace’rylcysfeme ina

model of mfluenza infection in mice.

: "'.[Ungher'l D, Pisani C, Sanson G, Bertani A, _Sch|oppac055| G, Delgado R, Sironi M,
- Gh_ezzi PIntJ Im:munopathql Pha_rmacol. ZOOO 5_ep;13(3_)_:12_3-128.]
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&

ﬁ Reachve oxygen mfermedlafes (ROI) and chokmes
par"hcularly tumor necrosis factor (TNF) have been
implicated in the pathogenesis of influenza. Using a murine
model of influenza, the levels of TNF, interleukin 6 (IL-6)
and of superomde-genemfmg xanfhme o><tda$e (XO) is.
- monitored.
% Mice infected |n1'ranasally with mfluenza virus APR/S had :
- high levels of XO, TNF and IL-6 in the broncoalveolar Iavage,
~asearlyas 3d after infection. XO was eleva'red also in
- serum and lung tissue:
% Administration of the anﬂomdanf N- ace.fylcysfeme (NAC Lo
-g/kg per day orally) significantly decreased the mortality m
- infected mice, indicating a role for ROl in the Ie’rhall’ry
~ associated wu'rh influenza infection.




Attenuation of influenza-like =~
symptomatology and |mprovement of =
-~ cell- medlated immunity with Iong-term

' N-acetylcystelne treatment

S De Flora C Gra55| & Caratl
Eur ResplrJ 1997 10 1535—1541



Recruitment and Profocor—v :

% A total of 262 subjects of both sexes (78% > a 65 '
yrs, and 62% suffering from non- respiratory

-~ chronic degenerative dlseases) were enrolled in a
125 randomlzed double bllnd trlal involvmg 20 ltallan 5

-~ Centers. -

% They were randomlzed to receive elther placebo %
or NAC tablets (600 mg) twice dally for 6 months

: o Patlents sufferlng from chronic resplratory -

dlseases were not eligible, to avoid possible . '
: confoundmg by an effect of NAC on resp:ratory
E symptoms - -



5 Re}smﬁ'f

ﬁ NAC treatment was well tolerated and resulted in a. >
srgmflcant decrease in the frequency of mﬂuenza-hke :
 episodes, severlty, and length of time conflned to bed.

3 . % Both local and systemic symptoms were sharply and

significantly reduced in the NAC group. Frequency of .
seroconversion towards A/H1IN1 Singapore 6/86 mﬂuenza
- ~virus was similar in.the two groups, but only 25% of virus-
- infected subjects under NAC treatment developed a ;
symptomatic form, versus 79% in the placebo group.

4% Evaluation of cell-mediated immunity showed a progresswe ey
significant shift from anergy to normoergy followmg NAC
: treatment :

.
v - - E *



Complianca with treatment, adverse affacts,

S - and frequency of influenza-like episcdes as related to
id  treatments
IR Treatment
‘4’ Varable Placcbho NAC
' Compliance with treatment™ n 120 (93) 125 (94)
& Adverse events n
..i Total T:) 12 (9)
Dysuria 0 2 (2)
_ R Epigastralgia 3(2) 4 (3)
- S Nuouscafvormmtimn 1 (1) 1 (1)
, ”."‘!“ Sy Constipat ion —~ 0 1 cl)
gy RS Diwrrhoca 32 2 (2)
Vil e Flushing 0 2(2)
T Noncvaluable paticnts n
M Adverse events before first control 1 (1) 1 (1)
o 4 S - L.ost o follow-up 6 (S) 6 (S)
o et Paticnts cvaluable for cllicacy n 122 (95) 126 (95)
' : B Duration of trecatment days 16734 1 6635
L o (32-199) (33-206)
e Treatment =5 months n 116 (90) 108 (21)
L Influcnza-like symptomatic cascs n
Gl St Totral cases 62 (31 37 (29"
EE e Patients suffermg from 1 isode A6 (30) 24 (19)
SEEa Patients suffering from 23 cpisodes 18 (15) 11 (9)
R Paticnts suffering from =4 cpisodes 2(7) 2(2)
i ' Data arc presentex] as mecan=%sp and range in parcnthesis, or
3 e as absolute value and percentage in parenthesis. ™: dmug or
SRR - lacchbo imake =80% . NAC: N-acctyleysteine. ': significant-
w PEarigs ¥ lower than in the placebo group (p=0.0006), as asscsscd by

Chi-sgquarcd analysas.



E xS

%

Frequency of influenza-like episodes %
o

R 4 5 6
IR Time months
v : Effect of N-acatylcysteine (NAC) treatment on the fre-

quency of influenza-like episades during the 6 months of reatment
3 : placebo; EER: NAC. *: p<0.05; **; p<Q.01, significance of
R difference between the frequency of episades occuming in the NAC
i group and in the placebo group, as assessed by Chi-squared analysis,

e — — e —
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n

1 ]

Ashenia

Lack of appetite

Headache

i g 4
Cumuda tive occumence of symploms n
SXLX.
Fovet pmmeg—
+
Sore throal m

Coryzal'thinorrhosa

N -) Pl R
3 F Effect of N-acetyvlovsteine (NAC) nmeatment on the cumu-
3 - lative oocurrence of individual influenza-like signs and sy toams
T R throughout the dupation of the study, 3 : placebo; E==m @ NAC.
L ¥ p<0.05; T p<0.0001, signilicance of difference batween the fre-
-5 f o gquoncy of svmptoms in the NAC group and the placebo gronp. as
~ assessad by Chi-squared analysis. Note that the data reponad in this
&  figure also include isolated signs and/or symptoms whercas, as indi-
T P catad in "Materials and maboxds”, episodes are assessad basad on the

presence of at least wo sigas and/or symploms.

R
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Time months

Effect of N-acetvlcysteine (NAC) wreatment on oell-media-
tad immunity. a) Placebo group: b) NAC-treatad group. 53 @ aner-
BY: : hypoergy: : pormoergy. *:p <0.05; **: p<0.01;
se: p<0.00], significance of difference in the frequency of anergy,
within the NAC group. after 1, 2 and 6 months, compared to the stan
of the study (time O); *: 0,05, significance of difference in the fre-
quency of anergy between the NAC group and the placebo group. as
assessad by Chi-squarad analysis
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- Distribution of subjects as related to saro-
g -t . convearsion towards A/H,N, Singapore 686 influenza virus
o - and to the presenca or absenca of symptomatology

\ Treatment

~ Subjects Placebo NAC

‘ n (K‘ n "Ii'
i Seroconversion 20/122 (24) /126 (29)

Symptomatic cpisodes 2329 (79) 0% (25
~ Nosymptomatic episodes 629 (21) 2736 (W)
~ No scroconversion 03/122 (76)  N/126 (T1)
~ Symptomatic episades 3903 (42) 2800 (31)
~ No symptomatic cpisodes 5493 (58) 6290 (69)

. NAC: N-acetyleysteine, *: significantly different from the pla-
&~ cebo group (p<0.0001), as assessed by Chi-squarcd analysis.




Conclusion

E Admmlstratlon of N-acetylcystelne durlng the. _
-wmter, thus, appears to provide a significant '
- attenuation of Influenza and influenza- like
 episodes, espemally |n elderly hlgh rlsk
~ individuals.

4 N-acetylcystelne did not prevent AIH1N1 v:rus e
- influenza infection but mgmﬂcantly reduced the
- mcndence of clmlcally apparent disease.
'f:-_ & Thereis progresswe |mprovement in cell-
. mediated immunity (significant shift from anergy
. to normoergy) followmg NAC treatrnent



 Nuclear factor-kappa B~
Role in cytokine storm

‘Role in Influenza Infection -
~ Inhibition by NAC



Virological Profile of Influenza

s [nnate Immune response

+ NK cell
ENRERCRI -cpse o3 (cvtotoy

Grciibatics +C D56 MightC'D3-(cvtokines
ncubation Adaptive Immunity G )

’ 5 CD8+Cytotoxic T cel .
i Patient can s p—

* Interferon IFN-[gamma

response —
spread the ‘ 4
infection 1 g Tanuflu
% day before Resistant

MNutant
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Prolonged Virus Shedding in
< . immunocomprised/Paed
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Innate response can
- 1 da - ; 7 days
7 days Pnoryto be blocked by NS1
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i . NE- £ B i l\nm\ nto mduce the tlanqm 1pt10n ot .sevel al genes 4

_ "mdmcr for the mﬂammator\ cytokines TNF-alpha, IL-1beta,
L- 6, and 1L.-8. On the other l]‘ll‘l(l NF- % B has been shown to

- be activated in lesponse to mediators 1mphcated in the

mﬂamma‘torv fesponse, mculudmfJr LPS TNF- a, and IL 1 B

-and Oudanve stress

' TNF [’llphd] mduued actu ation of N'F kB
~ activity was supplessed by N- acetx leystiene.
o \-‘-—acetvlc\ steine along with vitamin E
S --buppressed NEF- K B dn,tn»atlon b\ 0\21dant
Toeis Stress



 NK-KB’s Role in cytokine storm

Free radicals and oxidants

Cytokines
Bacteria
Via;us

(N-acetylcysteine)

NSAIDs
Natural compounds

Degraded
IkBa

%
\

NF-xB_ (@

/ll{ Ba
26S

Proteasome Gy'toklnes

Adhesion molecules
Other inﬂal:rrimatory mediators

Leukocyte trafficking and activation

l f——— Anti-oxidants

Glucocorticoids

Apoptotic
modulators

Cell growth
Cell proliferation
Cell differentiation




Acflve NF kappaB sugnallmg‘"
is a prerequisite for
‘influenza virus infection.

[NlrnmerJahnF budziak D: Dirmeier U. Hobom 6. Riedel A Schlee M. Staudt LM Rosenwald A Behrends -
u. Bornkamrn 6W. Muutner J. Jourmfoféaneraf I/.rro/ogy 85(Pt 8):2347-56, 2004 Aug] :

~ Cells with low NF- B activity were resistant to
influenza virus infection, but became susceptible
. upon activation of NF- B. In addition, blocking of
“NF- B activation severely impaired influenza virus
- infection of otherwise highly susceptible cells



s O><|dc1n’rs are involved in mfluenza vn*us mduced a
activation of NF-kappa B, inthe expression of IL-8 and
- MnSOD, and in vnrus—mduced cell death. Pretreatment
- of A549 cells with N-acetyl-L-cysteine attenuated
-virus-induced NF-kappa B activation and’ interleukin -
(IL) 8 mRNA induction but did not block lnducflon of :
5 8 MnSOD mRNA ' s L

Role. of o><|dcm’rs |n mfluenza vnr'us—
_- mduced gene expression.
Knobll K, Choi AM Weig and GW

- Jacoby DB Am J Physnol 1998
- Jan:274(1 Pt 1):L134-42,



Inﬂuenza vu“us 1nfect10n actwates NF kB leadmcr to e
AL~ 8 expression ‘and antioxidants inhibit mﬂnenza
~virus infection- mduced NF- kB aﬂ,tlva’rmn

II\I]JIEI‘I.BI& 'Hashimoto S. Gon Y, Shimizu K. Horie T. p3s lllltﬁﬂell activated protein kinase and c- F.2
. jun-NH2-tetminal Kinase regulate RANTES production by influenza virns-infected human: ©
o _ bronchial epithelial cells. Jowrnal of Inninology. 164(6): 3222-8, 2000 Mai- 15.] -

% _ _NAC did. not ziifect iﬂﬂuenza VIrus infeétion—iﬁduced mor -
~ increases in p38 MAP Kinase and INK phosphowlatlon ,
whereas NAC attenuated RANTES productlon by 18.2%.
£a ICollectwely these results 111dlcated that ROS gazerated bv
influenza virts ngfeciwn mwht act as a Sec'tmd messen ger.
~leading to the.induction of RANTES productzon via p38
MAP kmase- and JN I\-mdependent pathway '



Immune Response to
23 Influenza mfec‘rlon F e i
*-— = m “—“—H—“ =S — :

| Role of N ace‘rylcysTeme on T
cell function . '




Virological Profile of Influenza

s [nnate Immune response

+ NK cell
ERNRERCRIN D56 anCD3 (eytotosic)

CD56 *1e*CD3-(cytokines)
* Interferon IFN-[gamma]

incubation

i Patient can f;igﬂz e
spread the 4
infection 1 ‘ ¢ Tanuthu

% day before Resistant
symptom Mutant

+ onset and up
; to 7 days
b after illness.

e i
Y,
#

Prolonged Virus Shedding in
< . immunocomprised/Paed

"__.-‘ LoD S an on s o s

' I
Innate response can
- 1 da - ; 7 days
7 days Pnoryto be blocked by NS1

symptoms Days after Onset of Symptoms




L

% Host immune response to influenza virus
= B cell produce antibodies to the hemagglutinin and
 neuraminidase glycoproteins e T r
. Hemagqiuﬂnin-’speciﬁc antibodies prevent virus penetration of the.
- host cells. Sy - L7 - % - :
Frotts - = Neuraminidase-specific antibodies prevent spread of infectious = .
S : . .viruses from cell'to cell. - = . L AT e
i~ _.r T cellimmune response to internal or membrane proteins. ..
o . D = Influenzavirus-specific T cells participate both in the earl}/l :
/ o _inflammatory reaction and in the recovery from viral infection.
= Protective antihemagglutinin antibodies production-requires the
it presence of T cells. ™ o ' ;
e * & Inm humans; the level of influenza-specific Cytotoxic T :
E K <. .“lymphocytes correlates with the rate of viral clearance but not .
S5 .. With susceptibility to infection or spbseriqem iliness <*major role
- . * in_enhancing recovery from recent infection. - _ '




Role of N ace’rylcysTeme in -
Influenza Infechon

| Reduce cyfokme. storm -)

- decrease symp'roma‘l'ology
~Enhance T cell response to
_influenza infection = more
o rapld r'ecover'y ' '



: 2 '5 Prdphj)lac'fic hol’e’ 'f'or":fr"c)h'r'liﬁe' ] :
sTaffs before vaccmaﬂon is
avallable

P S e I SN m R P A R
=

The po'ren'hal wor'kfor'ce Thcn‘ can be
preserved would be huge.

" The estimated number of S'raff
f'allmg sick due to influenza virus:

i+ infection would drop 68% .
3 Calculaﬂon basmg on formula?‘?% > 25% = (79 25)/79 68. 35% B




Pr'lce of 200mg aceTyIcys’relne $0. 3166

Qally dose 600mg b.d = $1. 8996fsTaff/da¥
[ Market price = $12 14/staff/day =~

sy e e L _“_c—_—r:. e Tt e S s P —
i = e e :é_.==-—_—.="’:_=_——i'_-\.-;

Assumming HA has 50,000 staffs
. e & Budgef Reqmr‘edPer Monfh 4 ,

i " | Staff Treated HA Price - Market Price -
B [ 10% - $285,000 $1,950,000
B |20% $670,000 . $3,900,000.
B [30% -| $855,000 .- $5,850,000
B {407 . $1,140,000 $7.,800,000
B (507 $1,425,000 $9,750,000
B {60% - ° $1710,000 $11,700,000
B [70% . .1 $1,995,000-. | $13,650,000
B | 60% $2,280,000 $15,600,000
S [90% $2,565,000 $17,550,000
o 1100% < $2,850,000 - $19,500,000
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-  This dr'ug has a long hIS'I'Ol"y
#  of safety profile and can be
Ta_ken onprolonged period -

This treatment need the
- financial commitment of
The HKSAR government -

< $ 2/ sTaff/ day



Reduction in fever duration
(median time to become afebrile)

TAMIFLU (n=301)

Placebo (n=309)

26.6 hours
(38%)




Adding N-acetylcysteine t
Oseltamivir for treatment of |
Influenza H il‘aTl 2009

Dr. Lai Kang Y
Intensive Care Unait

Queen Elizabeth Hospital

— ——— — '
L - —— —_- =
— - - e — - —
- 9
i .|I -




-

. N-ace'rYlesTeine"sYner-gize;s with oseltamivirin
| protecting mice from lethalinfluenza-infection:

. | Garozzo A. Tempera 6. Ungheri D. Timpanaro R. Castro A. _ _
" International Journal of Immunopathology & Pharmacology. 20(2):349-54, 2007 Apr-Jun.] .

A " % NAC was given as a single dai(i:?/_ dose of 1000 mg/k s'far'ti'r'ig' '

from 4 h before infectfion and until day 4 after infection;

- Oseltamivir was given twice daily at dose of 1 mg/kg/die for

5 days, starting from 4 h before infection.
21-days survival. e Rty

= NAC alone 20%.

= Oseltamivir alone 60% .

#m Oseltativir and NAC i combination 100%

Since NAC alone does not show any antiviral action, the
present findings suggest that antioxidant therapy increase
survival by an improvement in host defense mechanisms,
and/or by a direct antioxidant effect against oxidative ..
stress associated with viral infection. 4



#]  Synergistic combination of N-acetylcysteine and ribavirin to
i1 protect from lethal influenza viral infection-in a mouse model.

- [6hezzi P. Ungheri D. International Journal of Immunopathology & Pharmacology.
f 17(1):99-102, 2004 Jan-Apr.] - S Josds S

S 4 Wice ?'2 per group) infected intranasally with alethal dose
of influenza A virus APR/8. NAC was given as a single daily
“dose of 1000 mg/kg starting from 4 h after infection and"
until day 4 after infection, in association with ribavirin (100
. <. mg/kg, kp) - e R A RS an e
- B - % 14<day survival © -
B w NoRx 17% -
. 7 NAC alone 25%
= Ribavirin 58% -
=.Ribavirin + NAC 92% - _ Frn
- & This suggest that antioxidant therapy can increase survival
. by either improving the defenses against virus or by
5 - protecting from the pathogenesis of lung inflammation.



HIN1 2009 Pandemic
Human Swine Influenza

What the government Can do ?




6 Extremes of Age

Always bears the 1
burden of disease
in Influenza
outbreak

e

Case fatality per 100 persons ill with P&l per age group

-
..‘--
. n"‘---‘-
0 I Npet=8"T "1“‘-1“‘1 L 1 L 1 I L | L
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Age Groups
How can we reduce this mortality in the absence of influenza vaccine ?
PncCVin children and 23-valent PPV in adults against Streptococcus
pneumoniae
Haemophilus Influenza B vaccination in children

s B g il S A e



Implication to Hong Kong Children

Age

3-9

Clinical
attack
rates

1 =83.9%

Population

Total

Number
(000)

Number

(000)
affected

3.3%

229.0

181.2

3.9%

271.0

156.4

10-14

3.6%

3531

226.8

Total population affected

1/10 may become 1]1 and 25% of

564.4
14.11

Potential
admission




Neoplasm
s Antounune Diseage

=+ Chronic Infection

Respiratory disease :
w07% Underlymng

Ilnesses

LA Chronic smoker

Cardiovascular Disease

Metabolic (DM & Obesity)

.- 78 patients 0.0%

T

50% 100% 150% 200% 250% 300% 350%

T

ed ris ath from HSTHINT 2009 _

|
1
3

nereas

1
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Risk Group for HIN1 2009

Adult NP Carriage Rate

40+

&£ 309

ﬁ 20
H




eumococcal Vaccines for Influenza Pandemic Pr

U.S. recommendations for use of pneumococcal vaccines

Pneumococcal polysaccharide vaccine

Pneumococcal conjugate vaccine

Universal
vaccination

Persons 65 years and older

Children <2 years of age

Medical
Indications

Persons 2-64 years with

Children 24-59 months with

chronic cardiovascular disease (congestive heart
failure and cardiomyopathies)

chronic pulmonary disease including chronic
obstructive pulmonary disease and emphysema but
excluding asthma

diabetes mellitus

alcoholism

chronic liver disease, including cirrhosis
cersbrospinal fluid leaks

functional or anatomic asplenia including sickie cell
disease and splenectomy

liwing situations in special environments or social
situations including Alaska Natives and certain
American Indian populations

immuno-compromised conditions including HIY
infection, leukemia, lymphoma, Hodgkin® s disease,
multiple myeloma, generalized malignancy, chronic
renal failure, nephrotic syndrome; or those
receiving immunaosuppressive chemotherapy
(including corticosteroids); and those who have
received an organ or bone marrow transplant

e chronic cardiac disease, particularly
cyanotic congenital heart disease and
cardiac failure:

e chronic pulmonary dissase, excluding
asthma unless on high dose
corticosteroid therapy

s diabetes mellitus

e cerebrospinal fluid leaks

« sickie cell disease and other
hemoglobinopathiss

dysfunction

« renal failure and nephrotic syndrome

e immunocompromising conditions,
including HIV; congenital B- (humaoral) or
T-lymphocyte immunodeficiencies;
complement (ci, c2, 3, and c4)
deficiencies; phagocytic disorders,
excluding chronic granulomatous disease

s diseases associated with immuno=

including malignant neoplasms,
leukemias, lymphomas, Hodgkin® s
disease, or solid organ transplantation

‘liConsider use
A Ff vaccine

n:

All children 24-52 months with priority given
to children aged 24-35 months, children of
slaska Native or aAmerican Indian descent,
children of African-A&merican descent, and

children who attend day care centers

]

" Advisory Committee on Immunization Practices

T ensuring that all persons with pneumococcal vaccine indications have been
] vaccinated before a pandemic occurs may be the best way to prevent
pneumococcal disease during a pandemic

s congenital or acquired asplenia or splenic

suppressive therapy or radiation therapy,
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Influenza and Pneumonia Mortality Rates

‘ L RERENCES WItAl Statitic 2 o1the Unbed Stetes 1337,
: 1533, 1943 194119089, 1960, 1967, 19751987, 192,
4 199%; S itoricol Sieridics of tae U nited Stores ~ Colbniol
Timas ta 1570 Par 1: Hasth Usited Statas, 2004, US.

Cepadment of Heath ard Hamsn Services, p. 35,
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Flu Vaccine Coverage
1900 — 1950 = 1980 1988 2000
0 ~l3 i = :
death rate in
the absence of
vaccination
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Economic Burden of Smoking
in China

Ling Li ', Qiulin Chen?, Yu Jiang *,
Xuan Cui2, Rubxue Jia 3

A \Qh:hs Center for Economic Research at Peking University,

? Peking University People's Hospital,
2 Department of Economics of Stockholm University

Sep.8, 2008
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Gene Segments, Hosts,

! » ? Account for
and Years of Introduction

partial protection
for those born
() =

before 1957
Triple

.. Reassortant

| Classical

~1998

Swine

Swine

| Eurasian 2009 A(H1N1)

Antigesic and Genetic Characteristics of
Sywine-Origin 2000 A[H1NI) Influenza
Viruges Circulating in Huinhans MAy 22,
w008 SOEME

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




U.S. Life Expectancy By age

70—
down regulate
50 IFN signaling
species-specific.
40= —-m 1918
Flu epidemic
In the right host cell, an NS1 protein can have a
pronounced effect on the innate immune response.

I T 1T 1 1T 1 1T 11T 1
1900 ‘30 ‘50 ‘70 ‘90




Current Situation of Hong Kong and China
We are already in the Second Wave of 1918

Influenza virus Newraminidase.
= facilitate bacterial
I e adhesion and

protein of
HIN1 1918
& H5N1

v P invasion
NS1 4 e _ N
‘Epithelial dam:

Cleavage aciivntion
of Haemagglutinin
amplify viral
proliferation

Pneumococcus



1918 Influenza U.S.A.

—#&— Case-fatality rate 1918-1919

parsons ill with P&l per age group
(]

45 50 55 60 65 70 75

hergpr* and David B Moresis

4.06% @ 3.8% | 5.

| 30.39 | 40.49 |

Born before 1957
Partially protected by
previous exposure

. St . : ‘
= e e



Comparative Infant Mortality. of 46 Large American Cities

Year Ending September 28, 1918 Index or
B timated Reported Deaths per
5 ) Population  Deaths 1,000 Est.
A3 Cities nder Under Pop. Under
& North Atlantic: 1 Year 1 Year Year
Albany.......... 1,688 224 132.7
BIOREOIY . oo 0w v s e 14,823 2,011 135.7
'] Buffalo.......... 10,365 1,547 149 .3
e Cambridge....... 2,405 251 104 4
e Fall River....... 3,318 625 188 .4
’ ersey City...... 6.789 814 119.9
well........... 2,435 483 198 .4
Newark, N. J.... 9,856 1,067 108.3
New Haven...... 3,527 411 116.5
New ¥York......: 126,362 11,593 91.7
Philadelphia...... 37,546 4,748 126 .5
Pittsburgh....... 13,601 1,915 140 .8
Providence. ... ... 5,428 667 122 .9
| Rochester........ 5,182 563 108 .6
" Syracuse......... 3,043 454 149 .2
& ° Worcester. . ... . .. 3,782 432 114 .2
Total... ... 250,150 27,805

 MORT.

CCRmm



TREND OF MORTALITY RATES FrRoM PUERPERAL CAUSES,
EXPANDING DEfTH-l}ggllSTRATION AREA,

Deaths from puerperal causes, per
00,000 population.

Year.

Total Puerperal |Other puerperal

= septicemia causes

........... 13.3 5.7 7.6
........... 13.7 6.0 7 N ¢
........... 13.0 5.7 7.3
........... 14 .0 6.1 7.9
........... 15.3 6.9 8.5
........... 14.9 6.8 8.1
........... 15.1 6.2 8.9
........... 15.6 6.8 8.9
........... 15.7 7.0 8.7
........... 15.3 6.7 8.6
........... 15.7 7 8.5
........... 16.0 7.4 8.6
........... 15.0 6.5 8.5
........... 15.8 7 ] 8.7
........... 16.0 7.1 8.9

15.3 6.3 9.0
........... - 6.7 9.6
........... 16.7 6.9 9.8
........... 22.3 6.5 15.9
........... 17 .0 5.8 112
........... 19.0 6.6 12.5
........... 16.9 6.8 10.1

6! STRATIONAREA.' 19@0«-1@21

ROﬁERT MO‘RSE WO ODBVRY



d why Mexico is more affected than U.S.A.
L apart from immunization program. This has strong implication to China.

. t:'. “. - .__a.__-_ S » T 5 : e B




I immunization schedule Mexi
14 Vaccine Schedule CXICO Vaccine Schedule

Dirth: 0PV > 6 months: < 5 Years:
: :1 DTaPHIbIPV 2.4, 6, 18 months: Rotavirus 2. 4 months:

DTwP 2, 4 yoars! Td =12 yoars (x6)

DTwPHIbHep 2, 4, 6 months: Varicola 1 yoar: (chikiren immunocompromised)
W Hopt birth, 4 months: +12 years (x3): VitaminA <Ayoars: (x2)
& Influenza §-23, 7-23, 17-23, 18~35 months: >80 years Hib was introduced in 1999

MMAR 1, 8 yoars: PCV-7 mtroduce m 2006

>13years: All children <2 vaccimated by 2008

Schedule Chllla Vaccine Schedule

birth: Maasles 8, 18-24 months:
6 yoars: MenA 8-18 months (x2): [Part of country)
3, 4,5, 18-24 months: [Part of country) MenAC 2, 6 yoars: [Part of country)

3,4, 5, 18+24 months: MR 18-24 months: [Part of country)
18, 18-30 months: [Part of countyy) VA 8 months: [Par of country)
birth: 1, 6 months: OPV 2,3, 4 months: 4 yoars.

8 months: 2 years: [Part of country] (o 8 months

(x2): 2, 6 years:)

JeXI1CO I 29 lmmumzatlon program with 'u



H Haemophilus Influenza B P Pneumococcus
Immunization program 8 Immunization program

La Gloria clinical attack rates

Age Group | Attack Rate
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_ _ . : . USA Health Care
Pneumococcal Vaccination Rate Organtzition

100 . 97
2008

- 78
60
8 r— R et
20
0 = = = B
Mexico @ H.K.S.A.R. China US Average Top 10

Percentile




Problems Facing China in 2009
HIN1 Pandemic
(1) One child policy

50,0 4 (2) High attack rate among children
§ (3) Most children has no
i g Haemophilus Influenza and
exvomn gl 0 Pneumococcal Vaccination
- 2 00190% (4) Low insurance coverage in a
2 decline in commercial orientated,
: death rate decentralized and fragmented
h‘;: 50.0 4 without flu health system.

vaccine in
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Implication of Smoker Population in
China in Influenza Pandemic

©Smoker: 350 million,
man 320 million
woman 30 million
> I @Passive smoking: 540
Economic Burden of Smoking millian -
in China ©Death of smoking every year:

Ling Li !, Qiulin Chen?, Yu Jiang 1, about 1 million
Xuan Cui2, Ruixue Jia 2 ©Death of passive smoking

;\J\ i\; : every year: 100 thousand
hift@ Center for Economic Research at Peking University, @
. 2Peking Universty People’s Hospital Sznokm_g rate of adult man:
3 Department of Economics of Stockholm University 57 %

Sep.8, 2008

' » Three out of every 10 cigarettes produced globally are
smoked in China.




Mexico

Neoplasm
Autounune Disease

Chronic Infection

Respiratory disease
P 2 Predisposing

10.7% factors
13.3%

Chronic smoker
Cardiovascular Disease

Metabolic (DM & Obesity)

T T

T8 patients 0.0% 50% 100% 150% 20.0% 25.0% 30.0% 350%




61 4+
Cigarette
consumption and the o Decline in the
4 risk of pneumococcal risk of
" | disease 2 pneumococcal
o disease
3
o
2 -
1-
I
0 2 L | " |
<5 5-9 210

No. of Years Since Quitting Smoking

-4 1 factor facilitating attachment and invasion of cells by
g Q pneumococcal strains. This may contribute to the

1k 1.5 ernc A



Higher pneumococcal co-

infection rate and
Comparison of Smoking R mortality during

influenza pandemic.

' atio Period
2002(NPS)
2003(NHS)

L i | 1998-1339
. Algeria x . ce:1 1997-1998
s Japan 47.4 115 4.1:1 2000
L. ,.‘._.'xfm =

] [ Pakistan 360 3.0 4.0:1 1936
Uganda 520 170 3.1:1 NiA
Kenya €58 319 2.1:1 NIA
o . Cuba 480 263 1.8:1 1995
’ ﬁ Spain 391 246 1.6:1 2001
: USA 257 210 1.2:1 2000
Denmark 320 2%0 1.1:1 2000
; MNorway 310 320 1.0:1 1999-2000
: Sweden 17.4 204 0.9:1 2000-2001

(1

¥ g Scurce: Shafey O. Dolwick S. Guizdoz GE Tob cozmwol v profiles 2003. Arlazts, GA.
Amgerica= Cancer Society, 2003. 1996 The S d Nati 1 Praval Survey o= Smokizg iz Chiza

Economic Burden of Smoking
in China

Ling Li 7, Ciulin Chen ', Yu Jiang *,
Xuan Cui 2, Ruixue Jia

1 at Peking University,
ospital




Youth (13-15)

Adult (15-60)

Male

Female

71.1%

4.1%

Not Available

Male | Female

2.6%

3.6%

(2008)

16.2%

15.5%
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@ Persons aged 19 through 64 years who smoke
cigarelles should receive a single dose of
PPSV23 and smoking cessation counseling.

® Persons aged 19t h 64 years who have
asthma should réc da single dose of PPSV23.

© A second dos recommended 5
years afier th PSV'23 for persons
aged >2 ye Mm@mmpmmmeds
have sickle cell disegse..orfunctionglor.

Should pneumococcal vaccination recommended to

) the smoking population as an influenza pandemic
L 4 strategy of the government ?
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Sumn

The 2009 HIN1 Human Swine Influenza has a high
attack rate among children.

The mortality rate would increase 10x in the present
of bacterial co-infection.

30-80% of the co-infection are related to
pneumococcus and Haemophilus influenza which are
vaccine preventable.

The government should prevent such complication
by immumnization program

Age Group

Male (%)

Female(%)

=1

91.2

T3-7

Total(%)

Ml 1-4

66.2

66.1

497

66.3




Summary II

Many of our frontline staffs who are working mothers
and fathers have increased nasal colonization with
PNEUmMOCOCCUs

Elderly (age >65) has increased cardiovascular and
pneumonic mortality related to pneumococcal co-
infection during influenza period.

Chronic smokers and patient with diabetes mellitus
have increased risk of pneumococcal co-infection
during influenza virus infection.

Hong Kong pneumococcal population has high rate of
penicillin resmtance




@ Acetyleysteine 600mg b.d. has been shown
to reduce symptomatic influenza from 78%
to 25% 1n elderly population.

@ Before vaccine are available, acetylcysteine
prophylaxis 1s an attractive option in
maintaining the existing workforce during an
pandemic outbreak.




Summary IV

® Animal experiment has shown that
acetylcysteine and Tamiflu have synergistic
action in improving survival of mice against
lethal influenza infection.

© Incorporation of acetylcysteine into the
Tamiflu treatment regime of human swine
influenza infection should be considered.




Vernon Cooper:

These days people seek knowledge, not wisdom. §
Knowledge is of the past, wisdom is of the

future.







