Lll[ﬁ&l%fl (L[IE&IE‘H” ?:Z[u

ST = N BT S
The 12th International Advanced Course on
Vaccinology 1n Asia-Pacific Regions

ARPITRSRE - SRR
et IR e s i
ITEEIF  BEBI(FIE)
HBIHARE ¢ 2012/5/14-19
5 EI ¢ 2012/7/30






BRI

P + " 13 oA R %
S

= ﬁi z, e 2, 2 2 =22 N )
101/5/13 ( p ) ;;Iar;; LADEE B (s ALK Exg)
101/5/14 (- ) AT i TN
101/5/15 (=) AT iR 5% A
101/5/16 (=) ESid iR 87 AT
101/5/17 (2 ) Az iR 87 AT
101/5/18 (1 ) ESid iR 58 AT

2848 /K 47 ? Ml 2 A2 iE(d gx R

101/5/19 () Fﬁ‘ijiﬁ SR FABRI A BRI ERE

pRES v 7




ﬁ‘gﬁ;l :

*@'*EEWJ6<ﬂ%ﬁ3O$I?@ ?’fﬁ'ﬁ%%’*@ BRI PR 2 TS

mfﬁ%fﬂ i hﬂjfkcu?, Frip > = AR ?EIE&EJFH%E PR A

F1 T 'JEE&%;*:%E?}“%—L T (= A %%TU@U FpE MR %mmﬁ—lﬁ et
Hﬁ“ﬁ"’ @F'[ﬁl“*[ﬁ[ If™ F'[rf TYHEFIA R ~ PSR 2 ] B fé‘Ekf%H@
FriEsE ?E—L PHAE ™ S - 1 ‘J[Wﬂf@pﬁmwﬁ?ﬁfﬂvﬁ T R TIRER
FUp v | i EJ—WEE@ncﬂE s e £ B S 1 SRR IR

B 2 B R P 5 (5T R S R A Ry B ﬁfdlﬁ“ SELA
Flﬁﬁsﬁﬁfﬁ%ﬁv i%@lﬂ?%ﬁ%bﬁlE‘IJ[* I~ W WSy A T -

VEREE LA IR = IR R (AR 05 £ GAVEER A -

II



oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

I






%» N EIE[%J :

LR PRI B~ RRER S~ B0 S RARE SR SR P
FE] Hﬁjﬂfr REE Iﬁﬁjii‘ STHIR= > TR P YR IV B R O
SRR o T (EELEA R lﬁf%;’r%%@ﬁﬁﬂ*ﬂ

7 - s

~ g’ﬁﬁl;%@ kgjuf—eggl—:
(=) MV BV4ARE S A

(=) TR
F13# S/3GEE /4G~ )~5/19 () 5/19GE)
B {8 Fid VI Fréa—1id"
TERR | RPERERE B A A LR

= %%Eﬂ [ (International Vaccine institute,IVI) EB{] b @F 5258 F:’Sw V BIERE A  HT 1997 F
%,w@ﬂ, ﬁ##@wp@,p&¢w PR S 28 B VR ?%Fm%

i

PG B S R R IR RS g R R A
PR R S T “’W r.}sﬁ%‘ FETB A IR o (EURUGRRRE -
¢ﬁ@%thﬁ%mz%%wﬂu&s*ﬁ¢pm S 2R S S T

BT 0 50100 LY PEFTRIAPHOL SR LY B
IR R I ORI IV S PR - ﬁ@-fﬁﬁ@ﬁﬂ‘¢o%mﬁﬁﬁ
ﬁé%%rﬁ*ﬁﬂﬁ%%’%VW%ﬁ%ﬂﬁ%w%%%¢ﬁ R L AR

7%\|ﬂ _;rE[ ’ 'I K[y‘_pl [*‘%{g

2 a™! 2




ENEE

E ?IF 1*30%@[@‘%@'%@ (M PIFBA TR ﬁﬁ?%?ﬁ R S L E
BIZ &5 Eﬂﬁ}]{a& o B IVFHAH R E http://www.ivi.int/course/index.aspﬁﬁfﬁfﬁ
i

— ~ 9]— ~(Day 1)

DAY 1: Monday, May 14, 2012

0900 0920 Welcome address Christian Loucq

Introduction to vaccinology and use of vaccines in context of global health
Chairperson: Christian Loucq

0920 0940 Course Introduction Course Coordinator

0940 1020 Vaccine sciences: An overview with historical perspectives Francis E. Andre TAB 1
1020 1040 Coffee break

1040 1120 The role of vaccines in supporting country millennium development goals, 2015
Anne-Isabelle Degryse-Blateau TAB 2

1120 1200 Epidemiological principles for infectious diseases Paul Kilgore TAB 3

1220 1400 Lunch

Translational research of vaccine development and discovery

Chairperson: Francis E. Andre

1400 1440 Methods for multi-disciplinary translational vaccine development and introduction
Thomas F. Wierzba TAB 4

1440 1520 Clinical development of an oral cholera vaccine at NICED Dipika Sur TAB 5

1520 1540 Coffee break

Immunology in vaccinology

Chairperson: Richard Mahoney

1540 1620 Basic aspects of immunology Hiroshi Kiyono TAB 6

1620 1700 Status of Korean vaccine industry & MBRI's strategy Yeup Yoon TAB 7

1700 1710 Summary and Adjourn Course faculty
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24% of Under-5 deaths globally are vaccine Community (‘herd’) immunity
preventable
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Immunization at the core of the health
system

Immunization is cost-effective
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Pneumonia: a killer for lack of treatment

Care seeking for pneumonia (% of children under five with susp ected
pneumonia being taken to an appropriate cre provider)
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Conjugate Vaccine and
Rotavirus Vaccine

* Proven potential for
mortality reduction

* Catalyst for Integration

routine immunisation

with other interventions
* Potential for strengthening

New Vaccines

* Introduction of Pneumococcal

New vaccines are slow to reach the
children who need them most

* Children in developing
countries lack access to
newer vaccines that
protect against hepatitis
B and Haemophilus
influenzae type b (Hib).
Children in the
industrialized world
routinely receive that
protection.
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Immunization can reach the unreached
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Vaccines alone are not enough...

@

Role of health systems — consistent Delivery

= many interventions cannot be delivered episodically
(campaigns)

« systems based approach becomes essential.

= Appropriate planning and delivery

— First step is to identify critical set of interventions
according to local epidemiology

— Define constraints to delivery
= Implement, monitor and adjust.

Reducing child mortality requires the
achievement of all health-related MDGs

* poverty and hunger (MDG 1)

* improving maternal health and empowering
women (MDG 5)

* combating HIV and AIDS, malaria and other
major diseases (MDG 6)

+ improving water and sanitation (MDG 7)

MDG 7: DRINKING WATER (2006 status)
World overall ON TRACK for MDG target

But not ewerywhere
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Hygiene: Hand washing with soap.....

= can reduce diarrhoea rates by 42-47%
* can reduce Acute Respiratory Infections by up to 23%

= by mothers and birth attendants can reduce neconatal mortality
rates by 44%

Cost-effectiveness of hygiene promotion as a health intervention:
US 5 3.35/ Disability Adjusted Life Year
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23.2 million infants not immunized (DTP3)
2009
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Actions for acceleration

* Focus on the main killers of children

= Scale up essential live-saving interventions

» Services and care through the life cycle

* Expand community-based approaches

* Increase girl and women’s education

= Strengthen health systems

» Significantly increase the investments (both national
and external) in health systems

= Strengthen partnerships (private, CSO, professional
associations, research institutions)
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Decade of Vaccines

DAVOS 29 lanuary 2010
il and Melinda Gates Pledge $10 BFlfion = world Health Assembly May 2010
in Call for Decade of Vacrines to support “_ Vaines are one of the best life-smving

research, production and delivery of Iife- buys on offet; preventing an estimated 2 1o 3
soving voccines to children in developing millian deaths soch pear WHO and UNICEF, in
countres cipse collnboration with the Gotes

Foundation, countries, ond partners, one
initigting @ pre@s o define the am b tions
and smpe of this Decade of Viccines."_
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3. Induction of Memory T and B Cells




* Pattern Recognition  Specific Recognition

Antigen Presenting Cells  ( DC) T Cells

2
Infected Cell

W" Non-toxic Bacterial Antigen

Generation of Antibody

A
Oop

Memory Cell Memory Cell

Mew Horizon for the Development of Needle/Syringe Free Vaccine

Conventional Mucosal Vaccine Mon-conventional Mucosal Vaccine

Rectal

Sublingual Transcutaneous Eye Drop
vu:u

Vaccine Waccine Voccine

N

Double Layers of Protective Immunity




A\ 6!- | How about food antigens?
£ “> .

* |How about commensal bacteria?
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f'lfﬁ”]) * Rota(65 F’Jﬁﬂ) ~ HFRS (59 F’inﬂ) ~ Typhoid (52 F'JI?T‘J) » Varicella(43 ‘)E'JK;WJ) » BCG
(35 f f?f‘J )

3. E Vi R EH?[ES«‘E%@ I (Green Cross Corp <578 F Ry ) ~ BIFRTE B 91 8¢ (GSK
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Changchun ) °
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Korean Market Trend

# Growing Adult Vaccines Market
- eg. HPV, HAV, Td, Tdap, PPV (Pneumo polysaccharide)

# Introduction of Expensive Pediatric Vaccines
eg. Rota, PCV (Preumo conjugate)

# Expansion of National Immunization Program

(NIP) Vaccines (8 & 10)
- MMR, Polic, HBV, DTaR JEV, Td, BOG, Varncella
- OTaP + IPV, Tdap (new in 2012}

Dynamic Industrial Changes

Before the HIN1 Pandemic After the HIN1 Pandemic

* Passive Vaccine Development * Domaestic Companies Actively
Involved in Development

= Dependent on Import * Rapid Increase of
Manufacturing Facilities for
Local Production

feg. I-Yang LGLS, 5K Chemicals etc)

* Governmental Support :
Enhanced on R&D of Basic
Vaccines and Vaccination

* Governmental Support:
Focused an RED of Therapeutic
Vacdnes

~
.,
-~
L

Vaccine Development
Activities by Local Companies

LG Life Science

= Euvax B: HBV M
= Eu-Hib: Meningitis M
= Eutravac: D,T,.aP + HBV NDA
= Euforavac: D,T,wP + HBV NDA
= LBVFO101l: D.,TwP + HBV + Hib Ph III

= Pentavalent: Liquid Formulation PC
= Polio: IPV R

SK Chemicals

= JEV: Cell Culture Ph II
= Td: Adult Td Ph I » Influenza: Cell Culture PC
= Polio: IPV R
- DTaP R = Pneumococcus PC
- DTaP + IPV R
« Il-yang
Influenza: Egg based PC et dlnpnni s
= Mainly by HPV, Rota, Pneumo and Influenza
* Dominated by global companies
+ Chong Kun Dang » Active R&D by local companies
HPV PC * Enhanced governmental supports on
R&D of basic vaccines
» Kolon Life Science :ond regulatory striciine
= Excellent academic infrastructure
HPV PC

High standard of healthcare system
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= Increased Mo. of vaccination sites under govemmental support
owL o oM
253 - P P v ) _?_ﬂ
= Increased Mo. of vacocines in Mational Immunization Progam m m
DTaP-IPV & Td induded . 1
alP- ap now indu. -
¢ B @ e |
e i, (T
* Reduced MIP vaccination cost payable by each person Vbt S Usa AR
s s
AL, AV
3. (MM Je EvE, EVE ev3 Eva | s |
= Mew electronic birth registration system to manage the immunization
schedules = Ao
= PO PO OB POW Y fat gl daly

(Zr) SRS 2000 FFE R 71K Hwasun SBF leBh fR L+ i O F b gyt
oY~ [t ST b 3RV R VB (GCFLU) % pandemic HINT /&
(GreenFLU ) »

L7 BTy VB (GCFLUYH® 2011 # (1 % BI795E 1,000 Fife)> 2755 2011 # 4 [5§3 WHO
it (PQ) 2042 534 Bk Ay il F -
2.Pandemic HINT V&' (GreenFLU ) [E[EUSHRBN ] > 53 % I*f“'Jk’T 2 ] 2 FE

<2

o ARIEPEEE B SRS 1,250 Pl o PR 5T E MF59 > R 2010 F 5P S

WHO E‘ 3 (PQ)
History of Vaccine Developments

L1t N Word's third HEV (Hepawax® B) Secul

World's first vacdne against the epidemic hemorrhagic Location Hwasun, Korea
fever renal syndrome [Hantavax®)
Land size 100,000 m*
Bullding area 12,300 m?

Aoor space 23,200 mé

World's second vacdne against the Chicken Pox
(Suduvax®)

Hwasun plant completed

KFD# approval for seasonal influenza vacdne (GCFLUS 2006 + Ground brﬁk'mg
& Pandemic H1NL vacdne (GreenFLU) Construction 2008 : Completion of construction &
WHO PO for HINI vaccine {GreenFLU®) et

2009 : Approval of pandemic &

WHO PG for seasonal influenza vacdne (GCFLUY) seasonal influenza vaccine

Seasonal Flu Vaccine “GC FLU®" H1N1 Vaccine “Green FLU® S”

Split inactivated Seasonal Influenza Vaccine
ol ! Split , inactivated Pandemic Influenza Vaccine

Seasonal influenza e by

;..m'-'—< ::-'_._. Indication Pandemic HIN1 influenza E !
. |

L)
September, 2009 Launch October, 2009
2
-

1) Egg based trivalent influenza vaccine
2) 0.25mlL & 0.5mL pre-filled syringe
3) First seasonal flu vaccine in Korea

1) Egg based monovalent influenza vaccine
2) 0.5mL single dose prefilled syringe

3) Only H1IM1 vaccine in Korea

4) 12.5 million doses

< GCC 11 million doses (2011)
« Global: 450 million deses (2011)
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WHO PQ (May 10, 2010) MG1109 (AI)

& World Healih Whole virion, inactivated Pre-pandemic vaccine
4 Grgunization I+ Sicth worldwide to receive

PQ for H1IN1 flu vaccine .
WK prequalified vaccines Avian Influenza

Fewrrtie serrch

B math pre ULt e

Ph I

Q1 2015

ntieniaa A (I Panermds L L

1) Egg based monovalent H5M1 vaccine

2) Alum gel adjuvant

3) Efficacy was confirmed in 346 healthy subjects
4) Supported by KCDC

(= G 1M Mechimmune o ~{+GREEN CROSS

InPunann L I S I 4 R Fanteess

i wovarrie s sanoH pasrour

CH) PR o0

LA S (MG1109) i FI PEEC R 2 SRR TR
Alum gel ’?"/['}} Pt > sl |1 HSNT FitRidp [WE% % Phase 11T vglgﬁ-ﬁ" 2015
CIaES ﬂ » fITKCDC 3 -

2 E (GC1109) 7@*'[%551%\”{%’?1 (83KDa) /&'t » £7F] Alum gel 5 5 =
o | rJrJ&“n_”Phase I up;w 014 574 F bl > [11KCDC L -
n\E'ﬂw*ﬁ% [ BB (CCIV) * 7 n\Elﬁwﬁfﬁ%%f » BE N 0 S A
P EU e EE&%:#E? 113 }I%E[“JMDCK R IRE & - RS 2016 = )
KTEPIK “S“ﬁ'j

4.E P91 Td ~ DTaP ~ Varicella ~ BCG EVE '+  [[1 » 595F 2014-2018 [d581 1]

fJ

_.El

GC1109 (Anthrax)

GC1107 (Td)

Recombinant Protective Antigen, Anthrax Vaccine Adsarbed Diphtheria- Tetanus combined Toxaid

Anthrax Tetanus and Diphtheria
PhIl (n=115) Ph I/ (n=170)

Q4 2014 2014

1) Target vaccine anti 1} High purity

gen
- Protective antigen (83kDa)

2) Alum gel adjuvant

3) Ph I: Safety confirmed in 20 healthy subjects

4) Supported by KCDC

2) Alum gel adjuvant

3) Well tolerated and significant boost of anti-
tetanus and anti-diphtheria antibodies
observed in 40 healthy subjects

GC1108 (DTaP)
Diphtheria-Tetanus-acellular Pertussis Combined Vaccine Live attenuated Varicella Vaccine

MG1111 (Suduvax® II)

Tetanus , Diphtheria and Pertussis Varicella

Preclinical Preclinical

2018 2016

1) High Quality 1) Advanced version of Suduvax®

- acellular pertussis antigens:

2) GCC's own vaccine strafn: MAV/06 strain
3 components (PT, FHA, and Pertactin)

= =510 million export thru PAHO
- Safety and Efficacy confirmed

3) Supported by Ministry of Health, Welfare and
Family Affairs

1) Alum gel adjuvant
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GC1121 (BCG) GC1117 (Cav)

Whole bacteria, |ive Attenuated BCG vaccine Cell Culture based, Split, inactivated Influenza vaccine

Pandemic/Seasonal T
Influenza -

2 =
Preclinical @

2016

Tuberculosis

Research

2017

1) Establishment of BCG-Korea strain from BCG
Pasteur 1173P2

2) Collaboration with Korean Institute of
Tuberculosis and KCDC

3) Supported by Ministry of Health, Welfare and
Family Affairs

1) MDCK Suspension Culture

2) Supported by Trans-governmental Enterprise
for Pandemic Influenza in Korea (TEPIK)

(=) &% i"?ﬁéﬂl@F'IFﬁ“P PSR A2V BT AT B R
DTaP b’ﬁﬂﬁ Bl ﬁ\iéﬁﬂ@bﬁ HPV ~ Rota ~ HAV ~ Dengue » EV71 Y& 1[5 s -

L G

R 2009 F HINT B ik R i |"?@‘[‘ﬁfﬁ_fgjé s RIS BRSO
B P 'Ef;:@“”lf PR EAGERL r“*EH'FfF{]‘ffF'F KFDA * KCDC ¥ f g ol 7]
m’rhfﬁﬂ“ﬁ HET & w%%¢«w~#@ WA ﬂjip“ﬁ/%’§W

Fpd T s A B ] lﬁ”ﬁ IVI % WHO #1235 » [ Pﬁvﬂ,@@&@*ﬁéﬁjr[ - 9t U
g I ﬁrufﬁﬁi@ PF&H\TWE%& F> JFQ? ;[:EIF{, AVEAS

REESENL RERE E SCERE L S RSERE A 7 A [ IFH | H %%J

ATV B 71[5\:%1@}{—Jpﬁéﬂ*[7“'i&’ I 3@[35“”2 yf51 > [ 139 5,000 fl ERZY B 2 Ifl ?ﬁ%
AR T LT m"fﬁ I@iﬂﬁ@é@’sﬂa 19@&'Elrgffﬁbxﬁﬂjpl J[@F JJ ; ﬁﬁ@“m@?'@%
Eﬁzﬁ'iﬁd RERE Sl plj’\/ﬂ*i}‘uﬁ@“ il EHWQEEI@F'[EW%@%T?F ’ @%Pllsf%?%ﬁ[ﬁﬁ‘i

TR ARG ER SO PR ﬁfdl'T > M REEE T ETR -

Z ~ 3912 *(Day 2)

DAY 2: Tuesday, May 15, 2012

Discovery and development of vaccines: new approaches

Chairperson: Francis E. Andre

0930 1010 Challenges and methods for vaccine antigen and adjuvant discovery Margaret A. Liu
TAB 8

1010 1050 New approaches of vaccinology Rodney Carbis TAB 9

1050 1110 Coffee break

Vaccine trials and evaluating vaccine effectiveness

1110 1150 Phase |, Il, and lll clinical trial methods for vaccine evaluation Karin Hardt TAB 10
1150 1230 Analytical considerations of evaluation in vaccine studies Yoon Hong Choi TAB 11
1230 1400 Lunch

Overview of clinical research and regulatory issues

Chairperson: Karin Hardt

1400 1440 From pre-clinical research to vaccine development: Example in malaria Christian
Loucq TAB 12

1440 1520 Regulatory aspects in vaccine trials and studies Julie B. Milstien TAB 13
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1520 1540 Coffee break

Chairperson: Paul E. Kilgore

Evaluation of vaccine impact and mass immunization compaigns
Chairperson: Lulu C. Bravo

1540 1620 Post-licensure evaluation of vaccine impact Imran Khan TAB 14

1620 1700 From research to implementation: JE vaccine introduction in Nepal Yashovadan
Pradhan TAB 15

1700 1710 Summary and Adjourn Course faculty

1730 1930 Welcome dinner

D2 G -

A e B 4 155 55 1 DS E P A= i Pl S ET A 932 2

TEE aﬁ&’”vi”fﬁr.— ik A aJ3ﬁfu R RRRR LR SR YDA R

FEi I/@F Iﬁéﬁg&s#lﬁ[ g}:’g EI%FI%JI—%\IEH[W :

FraliZR R fi'il‘&?? FUAVPREY @GR PN S PERENS

(= ) B R [ oty 5 P T R T Jﬁ% kS %gﬁgu,’mwﬁ;ﬁm L
%ﬁ‘lmﬁﬂmw@H R AL U EVIRSESR S B Ve R
e S

%éj.

Vaccine Technologies o
Routes of Immunization

« Attenuated Pathogens
— viruses and bacterial
« Inactivated Pathogens
+ Proteins or Polysaccharides
— Polysaccharides
— Ps-Prot conjugates
— Proteins
— Toxoids
— Recombinant Proteins

* Vectored Antigens

* Intradermal

* Subcutaneous
* Intramuscular
+ Oral

= Nasal

(=) Bty @Wﬁ‘[‘i‘fi’ﬁﬁ@‘ F"l@fﬁﬁ , Elj?ﬁ[ Ui e Coral polio) ~ it
IR % (Live Typhoid-live bacteria) » PIJH#F 1971-1999 F '?{Iﬁl B {[ﬁ‘zﬁﬁ%ﬁ%i?{[‘%
B

Foute of Immunization:
Oral Live-attenuated vaccines
= Adenowirus 1971-1985
- g daric coabed
= wsesd im milikary

— e longer manufachurad
= Oral polio- Bwe wirus
= Rotavinus
- Chruadriviaheni baving massaotant
- Monovalenl afienuabed human
= |ive Typhoid- Bve bacteria (Ty21a)

(=) A ) G R 13 7B o 1 gt M D LIFIEOPNE o 150 1~ B VT kL
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BCG

Woloe Fashar
Pola: [orad)
Petas 1 5t
BIMpS
Foabend
Sdanovins

e | Molans)

Issues for Live Attenuated Virus Vaccines

* Potential reversion to virulence

— Polio

= Concern for HIV

Problematic to distinguish subsequent
infection from vaccination

— TB/BCG

Natural infection may not induce immunity
or optimal immune responses

— HIvV

Decreased efficacy due to pre-existing Ab
— Influenza

Decoy antigens on the virus
— HIV

(") 17 1~ 2 A ERRUR éuﬁf%%;smo T [T ETEPRE 7 B
3*53 Fo IR Sl R S e

'HI AT S

F'I%

Type of Vaccines:
Killed Whole Pathogen

Typhoid Vi polysaccharide
— Deep s.c.orim.

Cholera

Plague

Pertussis

Influenza

Rickettsia

Polio

Rabies (cell culture)
TBE

Hepatitis A

Type of Vaccines:
Proteins

Hepatitis B

— plasma derived

— Recombinant (Yeast and mammalian cell)
Acellular pertussis

Lyme

— Recombinant (E. Coli)

HPV- Human Papilloma Virus

— Recombinant (Yea}st)

Zo) PERYE LA AL AR e B (B - S JFIJ;T\:[PFI
L SR I

IS - f

PR 57 i

Type of Vaccines
Polysaccharide
= Bacterial capsular Ps
— Pneumococcus

— Meningococcus
— H. influenzae PRP

— Typhoid (Vi)

Source: MeningiisUK.ong

Type of Vaccines:
Polysaccharide-Protein Conjugates

*» Pneumococcus
= Meningococcus
* H. influenzae PRP

() PRl AR AP0 TEPIT - CRORSTY G R AR -
R B0 MHC | TR 11 S50 % £ 7ve

R ® A i
£
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Adjuvants: Mechanisms

Depot of antigen

— Emulsions, microspheres

Stabilize antigen conformation

— Non-ionic co-polymers

Increase delivery of Ag to immune cells
— Particles

Activate immune cells

— Cytokines, TLR agonists

Induction of MHC Class | or |l responses

(+ )l*?"JffifﬂﬁH SEEB(EE]T Eﬁ@éf {)~ MF-59 (= &y E [ i3 {437 = ) ; rCholera Toxin
B subunit (CTB) + MPL 1 F%cf‘fz%@ﬂpﬁ(ﬂ[' AS02 ~ AS04) » Pl BSPrET Y ﬁﬁ ST
MF-59 #5f FI[S=pHE=E 1 % > AS04 £ MPL + alum 55 53 IEIF'UFE‘ A g F‘ﬁi@]ﬁﬁﬁ? JE=H
PP - AS06 £ MPL+QS21 Fiyf =2 % (| T ™| ﬁ”ﬁb‘&@ [[r.[ KRR R o

Microparticles Adjuvants

Inorganic: e.g. alum (aluminum hydroxide
and aluminum phosphate)

— Most common human adjuvant

— Th2 biasing

MF-59

— (olkin-water Micro-Fluidized emulsion); oil:

squalene; 2 surfactants
— Th2 biasing but less so than alum
— In influenza vaccine

Adjuvants

MPL- Monophosphoryl Lipid A

+ rCholera Toxin B subunit in Dukoral oral =IEY_Som FES iiices Non native Ipvl & of e
& z 2 — Component of Melacine (cancer vaccine)
inactivated cholera vaccine — Component of GSK Adjuvant Systems:

— CTB also provides cross-protective immunity = AS04 (MPL + alum)

5 — Adjuvant for HPV vaocine
against ETEC — Ab responss stronger, longer dura Son than with alum

. . * AS02 (MPL + Q521 oi-in-wat ulsions|
- New IVI (VaBiotech, Shanta) killed whole st S S Ay ey
cell cholera vx does not have CTB Experimental
— Virosomes spherical vesicles with integrated
envelope proteins derived from influenza virus,
predominantly hemagglutinin
— QS5-21 (Quilafa saponaria) Th1 and Th2; Ab and CTL
— CpG: TLR 9 agonist

Adjuvants

(7)) @Ak ) gy e Ek%ﬂiﬁﬁfi@ﬁ ’ [4‘15” 2 I i;ﬁb(ﬁJP ‘[‘kaﬁJ;&f T (cytotoxic T cells)
F—jf“ PRIFEEs R 5L i BLEN S E e 20F 3 T jFIJFF —Fﬁ'[ » EURLUASR AY
TR PR L A ‘}' ARETHEC R Y %JIF_LJ?F = lﬁ%ﬁ EXET=d
(endogenous proteins) » A% 153~ BREFSHEI(MHC class D %'f%é ’ FI I ifj [“RE=" T afla -
RN LTy Sl R STE e Tﬁ?lﬁ\Z%E‘ﬁwFTP* [y [ s > PIFELE
aqmJ@“F'I? IR gﬂﬁ—j’?‘/t

L H e 2 SR Y RS

zmyﬂam@km%m@ﬁﬁ:
3R £~ 2 CTL ~ Th(ThDIF (™ > ¥ 2B a3
AR AT = TR e (S

ERE

TP 5L RS -
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SAF PRI ™ Bocell fjll A AR 1S AL -
(1) E'FJ’JF[EJjF'Jm /" DNA Y&y DNA plasmid & fif i) g™ P& -
(1) F! 'lel_fﬁlﬁ% &~ H] DNA @F lc[J?F[ J_l\?{} L J:S«@Frl HJ nJﬁ{\g:E[]ﬁJ @#ﬂ?&”ﬁ
ngfigﬁ‘ig'ﬂ/@p "WHOT e

(hees . T Helper (Tw)Subtypes

-t
E & Wﬂlmwm e

(o s

Innate
Ad?amljive s e o B 1:.-12a =) IL-2, 1-IFN, TNF 3 WempCTL
P o = A

Immunity

o ki S L S S
rikenresear Tl it e . DU

ch.riken Jp

Arack by
'-'ﬁ Bcall -—b sa ity b

Lol 'r-h-n

Exogenous Protein Results in Generation of CTL by Virus
Generation of T Cell Help But Not CTL Infection

I PR ]

Generation of CTL by DNA Methods for gene delivery
Vaccines e e —

i 1 Plasmid DNA
ona e — ) CYTCES Calls
Vaccine bl i :
o o, e |
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Type of Vaccines:
Gene-Based

* Viral vectors
— Proven technology: Vaccinia Rables vaccine
— Vector issues: potency, safety
» Bacterial vectors
— Experimental
— Possible oral administration
* DNA vaccines
— Experimental, still not potent enough

— Advantages of generic technology for global
diseases

Types of Vaccines:
Gene-Based

* Prime-boost strategies

— DNA followed by viral vector or protein
* Experimental

DNA Vaccines

Potential advantages for global diseases

— Generic technology (manufacturing)

— Stability

— No anti-vector immunity

Stimulates innate and adaptive immunity

Stimulates Ab, CTL, Th, including Th1

Antigens have host post-translational
modifications

Can generate membrane-bound antigens

Examples of DNA vaccines (single
entity) in clinical trials

» Pandemic influenza
» Ebola
West Nile
+ SARS
= Hepatitis B
* Bovine viral diarrhea virus
* Non-infectious diseases
— Multiple Sclerosis
— Melanoma
— Prostate Cancer

Licensed DNA Vaccines:
Veterinary

2005: 2 DNA vaccines licensed
Horses: Equine encephalitis vaccine

Salmon: Infectious Haematopoietic
Necrosis Virus vaccine

2010 Dog melanoma vaccine approved

Licensed DNA Plasmid
Products

Indication Immune
Response
‘WestNile virus Neutralizing Ab

Infectious i 5 Innate + Adaptive
Haemato poistic

Necrosis vins

Melanoma

Incre ase liter
survival + size

B

R PSR L P T R TR P35 ~ ARy
W%ﬁT%“%%Wﬁ’WN@%#ﬁ% WEﬁﬁ}T@ ﬁwﬁﬁijp T
rﬂj@f bLJ[N ﬁru* PRI A SO RS DNA @F Hlj\faa i—*& TREFS =]~ ﬁ@ﬂu%
W GRS P DNA YEE S SRR 1 = R PR GR
“’$$F@P&ﬁ$qﬁW“EW#@?Wﬂﬂ’ﬁ%ﬁgﬁﬁ@pﬁgﬂﬁﬁp
PUPTARF AT SRS 25 O PR RS - )

PJ lclf’\ﬂ kS @%[ﬁ#ﬁ;&jg&
i

S IYHIET > 1 FO A ] A TSR N B  B s -

BUE 10 Y- 2= W AR %
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¢%¢%mp¥?@ T IJF"TPJMIHW’T*@V? HpH 3 ﬁ“r il FL =y
%‘pwﬁafmﬁuFﬂ%ﬁﬂﬁﬂﬁJ Pwauiﬁ@gﬁ?m%’ﬁ%ﬁ%ﬁw
LR EH VR UL PR S IR IEIHE RS Y B 1 ﬁj
7*@’3% EF: ’ ﬁé URIRNERCY 2~ FE) -~ BT ISR o 2 [ Té%ﬁ[éﬁ%ﬁl
BE?&H?I'F*[E VESRT FA RkEeT T 4 30

Vaccine Development Pathway
Vaccine Clinical Trial

Registration Post-Licensure

"= . Clinical Development (1II) Eirpnais Development (IV
_-*ﬂ “Clinical intervention research study” conducted in human

volunteers to answer specific health questions.

Carefully designed to assess one or more of the following:

= Safety — Presence or absence of undesirable effects
= Potency — Capability to produce desired the effects -
Cilinical trials * Efficacy f Immunogenicity— Yield the desired outcomes under ideal

g Clinizal trials conditions
Fad \ * Clinical equivalence to known interventions
o * Effectiveness — The desired outcomes under field conditions.
0
1-10 years 2-7 years 1-3 years n Yyegars s
v g

Classification of Clinical Trials

= Classified into 4 phases (I-IV) according to:

— Level of complexity
— Stage of development of test product
— Main Purpose of the evaluation

Frevinies! et “E

- EEJ(Phase I study) = BRFFRYR Y 2) - M S ?L—fﬁjljz 20 R EY o T ?Ifﬁl
EEL:R Fuj’m'[fkl}k'/y[@’@r‘%o

37 H(Phase 2 study) : IBE T S AR m‘—fﬁT 50-200 fSL & o T E R S

%@ﬁﬁ%wﬁwWE’bﬁiﬁ&wﬁﬁﬁ% e R o st

— H(Phase 3 study) * FEFM =AE SRRV 2 e e 3 S Y Jﬁfﬁhﬁ_ R mL—fiﬁj,T’ 100-10,000 f

s 1 e R N A e mﬁé‘tﬁ'J“gV'fﬁirﬁ‘

R YRy > PNISFRIE | S REOREH ST SRR SRR R R AT o for TSRS S

ko I’F‘Erﬁ%’xsfﬁi Iﬂl[ﬁ%? ’ [“l”#iiﬁ“ IR SR > AT T ST p 1R ﬁ*ﬁ 1M

Bl :i:‘:g;f IFf R HYEY F ERETELENE i A E o

P“'F—IEJ(PhasMstudy) BL_ Tl s URRRR ] AR B R TR Rl e

-
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'?c‘.x_[ Clinical Trial Phase | “1st Time in Human”

- FTIH

Phase | : First administration in man
- 20 usually adults - Healthy

* Evaluate overall zafety in humans

* Might evaluate folerability of increasing doses of
vaccine {dose escalation)

* Determine safelyv of one, two or more successive
vaccinations

* Evaluaite immune response (ie Seroconversion rate)

s B
Ll ]

Clinical Trial Phase Il

Proof of Concept / Feasibility
~ 50 - 200 healthy subjects

= Belect and justify final dose and

1 formulation
Sl = Determine the most efficient

vaccination schedule (primary

BOMINISHANON #.a. by 5 ane it vaccination course)
ore.
Hubcutanesu ]
e [ = Dete_rm'll_'le most efficient route of
—= -_!a‘. = vaccination
<4 = . ’
N ——] Confinm the safety profile
|
g b =y
= Proof of Concept (POG) HEE
LT}

Clinical Trial Phase il

III

— Protective Efficacy [ Safety
— 100 to > 10000 healthy subjects

* Protective efficacy | demonstrate that vaccine
prevents infection / disease

* |mmune correlate of protection

*  Manufacturing process evaluation :

* |mmuneological bridge from lots used in Phase 1|
(-111) trials to final commercial scale lots

* Show consistency of 3 successive lots produced |
at industrial scale
= Safety : Large safety database requested by
Heaith Authorities
* Co-administration with icensed vaccines

Clinical Trial Phase IV

Phase
IV

= Trials performed posi-licensure
= Commercial lots

= Examples:
— Post Marketing Surveillance (often a
condition of licensure)
— New schedule —
— Long term persistence
Timing of booster dose(s)
— New indication in special population

Phases of Development

Earlier Later
Stages Stages v

7. SRR BT - CIAE T RIS i PR SR R P T AR R

(SETa R
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Vaccine Clinical Trial Protocol

|I.  Background information & the rationale for the trial
Il.  Methods and procedures including product, dosage, administration,
subject, expecied effect and parameters to measure.
lll. Ethics and Human Subject Protection
V. Quality assurance Measures
Documentation Methods
Standard Operating Procedures
Maonitoring procedures

V. Data Analysis plan \3'?‘ ‘3 \‘&‘?-
o st
Statistical Plan P‘\b 0“30 gﬁp‘
Interpretation of results ":\ 2>
W

Release of results

]

I. Background Information

Purpase of dinical trial musi be clearly defined and shaould include:
Rationale for waocine tdal, informantion on sadety and

Immunogenicity in preciinical riaks, benedits over oument
nooka, pobential pubiic health impact

Slatermens af the overall aim af the study

Clearly slated specific objectives {measurable)

I, Methods and Procedures

I, Ethics & Human Subjects Protection

v Shudy Cresign

¥ Subjects, inclusion & exclusion crileria

¥ Handomization method and blinding

¥ Sample size calculation

¥ Product Specifics

v Proceduras: Physical examination, waccination
schedule, samples fo ke taken, reconds..

¥ Tonls & methods of data collection

¥ Inderprefation of resuliz

¥ Conditions for eary fermination

Investigators responsibllites
Responsibilities of alhers
Compliance maonitoing

Principles of research Ethics

1. Research must protect the health and lives of
humans, including communities,

2. Must profect dignity and privacy of humans.

3. Must profect the enviranment and animals,

4. Must conform to acceplable principles of the field,

whether scientific or socinlogical.

V. Quality Assurance measuras

Sel of Documentation Methods and Standard
Operafing Procedures, inchuding monitoring
procedures, that allow for

== CONOUGIE, performandg, monianndg, au:lll:ng.
recording, anakyzing, and reporting clinical triaks

Provides assurance that data and repored results are
credible and accurate and that the righi= and
confidentiality of subjects are profectsd :

BUH 11 SIS (A 18 )

2 i

(“ ) % FZ/I)';T?J J’S‘ﬁ# |Fflﬁ\Jﬂﬂi7yJE[ J“E:El LF"Jq* o ¢Epl5éliq;k'%§j I'F“F‘ﬂﬂf@‘
%gl.’ @'“Iifﬁé‘“ (observatlonal studies) }3EE T > A RFHA LA ,;?Jﬂj B g

(Mathematical model) 73 %ﬁ\iW%P— Iﬁ' SEH TE'L:CT EEFR) | Y IR

I R E IS PEEL R IV R F A L VRS gﬂﬁﬂH PPN MRS R
(=) Frarle g ssas (VE) filo) : el Vaccine efficacy * Vaccine effectiveness 5y %
"‘.’ =t I’Ff FT’EI lg'[fj b?‘ﬁ]E]ij\ [ﬁ K fﬁ[ Byt
lVaccme efficacy MfRLT I HEE 35 37 r&ﬁ‘ﬂ‘% ¢y f mu%drj\ IR U ECH
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F o BRAl s SRR SRR - P R LR @F PEEE TR 22
vaccine efficacy EIUWTJ,%?%U SN E R o AR R -

2.Vaccine effectiveness WLSRHINT [ HI T | vl G B 35ag > AL quﬂ cohort
study ~ household contact study ~ case control study #[! screening method (~"# case population) °

PER T E R RLTE T IR T }%fg@f’ljfwrxr%ﬂﬁ[ » ZJEELE Vaccine effectiveness
P g B RS i ISsg o VB ] % 0 2 HAYLL vaccine effectiveness
USRI o SN :fkfﬁn—v (bias)

(1) & PHIEY Screening methods 3 (== BEARIR] -~ BIRIMT > 41~ [ TP
I R R [ T S ﬁ’r’ﬂ'ﬁ%w: O R }%fg}w%
AR S TR E'“I"Ej %Wg'%}ﬂ’ l‘ﬁ??EL [ ‘Flfj}%fﬁ3*<ﬁ'}’f’g@ﬁ‘ﬁ} et
logistic [Fi'fal >3 A7 FEURfEF FE = = S B o S T

(2) Screemng method YT B2 kLA B AR lﬁ’ + = (vaccine coverage) R L

LR RN T SRR JRT ¥ E“f:ﬂ #rfh VE VEHETTH - LI
ﬁﬁﬁ}ﬁ Y3k o

Analytical considerations of P
- - - - s &
evaluation in vaccine studies il
* VVaccine effectiveness (VE)
* Mathematical model
* Economic evaluation
Vaccine effectiveness %:’ﬁ Vaccine effects %"“"4\
- >
« Definitions +Eficacy:
e Study dESigr‘lS for estimating VE t:r::é{ir:d protection to a vaccinated individual as estimated from clinical
+ Potential pitfalls in estimating VE = Effectiveness:
+ How to interpret VE estimates - Direct protection measured in a partly vaccinated population
*Impact:

- Population level effect of a vaccination campaign.
“Herd immunity:

= Indirect effect of vaccination due to reduced disease transmission.
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Mathematical definition of vaccine
efficacy

Let ARU = disease attack rate in unvaccinated and
ARV = disease attack rate in vaccinated.
Then,

VE(%) =

(ARU - ARV)

o VE=1-—RR
AR % 100

W
where AR = :_EE (usually <1).

Attack rate (AR) = No of cases

No of persons at risk

Estimating Efficacy - clinical trials (E‘?m}ﬁ

= Gold standard

= evaluaie optimal dinical proteciion of vacdine in targst population {phase 3b trial)
* compare new vaccing io ether placebo or controd vaccine

+ Rendomised, double-blind design

= only difference betwesn indmduals is vaccine status

+ control for confounding and bizs in study design

+ ¢an randomise individuals or some imas communities

lssues
= cost, sample size, represenistion, ethical issues, differential susceptibiiity

Estimating vaccine effectiveness
observational studies

- Cohort study

- Household contact study

- Case control study

- Screening }'nethc:-d (case population)

(o=
& Wfl‘
* Retrospective as part of cutbreak imvestigation or using database such as
General Practice data

+ Diefine discrete population at dsk {cohort) e.g. school

+ Obtain vaccination status

» Compare risk of disease in vaccinated and unvaccinated groups

« If vaceination status changes during the study perod then use the person time
approach

Cohort study

* Not good for rare diseases as unlikely to have sufficient power or expensive.

Household Contact study

= Useful to ensure that vaccinated and unvaccinated have an egual
opportunity for exposure,

= Each household with 2 primary case is a mini-cohort;
= Index and primary cases within each household identified
- ldentify primary cases
- Listall household contacts and identify as secondary, teftiary cases alc.

- With the secondary cases calculate atack rates in vaccnated and
unvaccinated individuals. Repeat this within the teriary casas etc.
Sum across households o get overall ARs and hence estimate of VE

* Need dotalled data on timing of onsets. Households with more cases maybe
more likely 1o be dentified.

Case Control study

Cases of ilness & controls should be representative of the population
from which cases amse

Get vaccine history from both groups
VE=100*(1-0R)
*Selection of controls may be difficult - Bias

odds of vaccinated in cases
odds of vaceinated in controls

OR=

Screening method (ﬁj %

For use with surveillance data — population vaccine coverage known
Compare covarage in cases with population

VE=1- PCVx{1-PPV
{1-PCV) x PPV

. where PCV = proportion of cases vaccinated, PPV = proportion population
waccinatad

+ Cowerage must relate to the same population as cases (so stratify by age etc)

= Cannat adjust for confounding variable unless populaton coverage stratified
by that variabla

+ Analyse by logistic regression with an ‘offset’ for coverage

* Covarage data must be accurate —unceralnty not allowad for in 95% Cls
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Methodological Issues (-ua Meihodgloglcal issues: mﬂ\{.
™ case definition (1) N
- case definition Different endpoints may have different true VE:
+ case ascertainment e .
* clinical disease
- vaccine history * hospitalised case (severe)
* carrier state
» confounding
Mathodological Issues, dr“E_\ Mathodalogical issuas: (‘... .
b dalniton (2) hogtl® - imultiple doses ....ﬂ':'

Specficity and sansitivity of the case-definiion
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+ Mayneed =1 dose of saccime for full profecaon
+  Partal vaconation may aford some prolection

- Foiassfy paritly vaccinaied as ursacingied - decrssss AR
- Foiagsty parfaaly vaccnaied as vaccnaied < incresss ARY

if require affactivenass of full course of

vaccination < axclude partially wvaccinated
cases

Methodological issues: {_ﬂ"l
- ganfoundng | =
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vl anakas
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Methodological issues: (_"\
vaccing history ascerainment —

Awaid miclassificaion of vacgnation sialug
=  Has VE o be lowsr hen e VE &g, dis bo recal biss

+  Egual effort to confirm vaccination status amongst
cases and nons-casos

=yt Bl ories shouk ba decu el using GF, dine o
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|
Methods to Assess Vaccine Impact

* Vaccine coverage surveys
* Surveillance Data
— Adverse Events Following Immunization
— Disease burden estimates
* Population Based Surveys
— Adverse Events Following Immunization
— Disease burden estimates
* Vaccine effectiveness studies
— Observational evaluation
= Cohort studies
= Nested case control studies
— Experimental evaluation
* Cluster Randomized trials

A
Vaccination Coverage Assessment

= A system that collects data about the structure, process and
outcomes of the immunization program

= A system that collects national, state and selected geographic
estimates of vaccination coverage levels among target
population

= Critical in assessment of programmatic aspect of
immunization
— Identify risk groups
— Radial and ethnic disparities
— Clustering of vaccination coverage
— Comparison of effect of new vacdne introduction on existing vaccines
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Post-licensure vaccine safety
surveillance

= Post-licensure surveillance and evaluation of adverse events following
immunization
— Passive surveillance: e.g., Vaccine Adverse Event Reporting System
{co-managed by FDA and CDC)
— Active surveillance: e.g., Phase IV studies conducted by
manufacturers, government agencies

=  Why do we need post-marketing surveillance?
— Rare adverse events may not be detected in pre-licensure studies
— Why? Because even very large clinical trials have limitations. For
example, to detect a doubling in an adverse event that ocours at a rate
of 11000 would require a sample size of 50,000 (two-arm,
power=80%, alpha=5%)

surveillance

= Clinical trials are designed to rule out major {common) safety issues

* Post-licensure safety surveillance is important to identify rare events

* A combination of passive and active routine post-licensure safety
surveillance is essential to maintain the wellbeing and confidence of the
vaccine recipients

= BUT many adwerse events that follow vaccination are not caused by the
wvaccine!
— Safety surveillance data should be interpreted with caution
— Safety surveillance data can provide the first due that a problem exists
— Additional studies can then be conducted to answer the guestions, a5
was done in response to the reported cases of intussusception
following administration of RotaShield® vaccine
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DAY 3: Wednesday, May 16, 2012

Ethical consideration in vaccine studies

Chairperson: Thomas F. Wierzba

0930 1010 Ethical principles and the design and conduct of vaccine research: An overview Greg
Smith TAB 16

1010 1050 Specific issues in developing countries for ethical perspectives Juntra Karbwang
Laothavorn TAB 17

1050 1110 Coffee break

Surveillance and risk communication of vaccine -preventable diseases
Chairperson: Dukhyoung Lee

1110 1150 Surveillance studies of vaccine-preventable diseases Tony Nelson TAB 18

1150 1230 Vaccine safety evaluations and risk communication Patrick Zuber TAB 19

1230 1400 Lunch

Communication strategy for vaccines and vaccination

Chairperson: Margaret A. Liu

1400 1440 Socio-behavioral methods for the development and evaluation of social mobilization
and communication in

vaccine trials and feasibility studies

Alfred Pach TAB 20

1440 1520 Messages to the public and to the healthcare professionals Lulu C. Bravo TAB 21
1520 1530 Group Photo

1540 Seoul sightseeing
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T Baciiiabe human bt mussrd + Subject selection is equitatle.

* To profoct ths IPseshigaions and e insd Lson + Additional safeguards required for subjects likely to be
vulnerable to coercion or undue influence.

* Informed consent is obtained from research subjects or
their legally authorized representative(s).

+ Subject safety is maximized.

B e + Subject privacy & confidentiality are maximized.
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Some vaccine components can potentially
lead to adverse reaction

National systems for vaccine safety

National AEFI
surveillance,
investigation, response

Mational Irmmunization
Programme

AEFL review || HRA
committee

Other support
aroups
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Three main goals supporting the strategy of the Minimal capacity includes
Blueprint

To assist low and middle income countries to heve at least minimal
capacity for veccine safety activities.

» MNational dedicated pharmacovigilance

To enhance capacity for vaccine safety assessmentin countries that resources.
introduce newly developed veccines, that introduce vaccines in settings with

novel characteristics or that both manufscture and use prequalified vactiney

w

» Managerial principles.

To establih 2 global vaccine ssfety support structure.

Minimal capacity: Managerial requirements to strengthen vaccine

Minimal capacity: National Pharmacovigilance capacity safety

Metional pharmecovigilanos rescuroes.

Managerial principles

DA 2] SRR B FEL EE S
PRI E R I B T 2 IR 2 EHR R - P RN T
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Challenges to Increasing STRATEGIES
Immunization Coverage 1.) Partnership and networking
+ =Collaborate with national and local
v 1. Lack of Awareness of the Value of government, health care organization, NGOs,
vaccine/vaccination foundations, and private volunteer groups

: involved in similar programs
v 2. Lack of surveillance and local or

regional epidemiological studies + - Partner with international organizations with
3C ; ; d ; similar objectives through international
» 3.Competing Interests and major conferences, advisory group meetings , and

health problems policy development

v 4.Lack of champions .
o : + - Implement vaccine outreach program and
v 5. Lack of political will
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Networking & Partnerships
2.) Education
WHO + — Conduct information dissemination
UNICEF i i
ACADEME USheD i through mass media campaigns, and
RESEARCH FUNDING community mobilization
(World Bank,
ADB, "
GAVT) + - Educate through the National
Healthcare Workers REELI:CHOH OF Immunization Conference, seminars,
Professional Sodeties e workshops, and focus group discussion
Dther Adwacacy Grougs MORBIDITY & Industry and R 9 P
MORTALITY Private Sectors
+ — Disseminate the updated recommended
it immunization schedule for Filipinos
MONITORING Gﬂt;t:nq;'m o P
MECHANISMS {Health Ministries

RS

DAY 4: Thursday, May 17, 2012

Accelerating vaccine introduction

0930 1010 Evidence-based decision-making processes for vaccine introduction William Schluter
TAB 22

1010 1050 Models of accelerating the development and introduction: HPV vaccines Cecilia
Ladines-Llave TAB 23

1050 1110 Coffe break

Partnerships for global vaccine introduction

1110 1150 Global investment cases for new vaccine introduction Brian Maskery TAB 24

1150 1230 Vaccine access: Strategies for success Richard Mahoney TAB 25

1230 1400 Lunch

Case study 1 - from vaccine licensure to routine use in immunization programs
1400 1415 Case study and group exercises 1: From vaccine licensure to introduction TAB 26
1415 1520 Group work for case study Facilitators

1520 1540 Coffee break

1540 1630 Presentation and discussion of case study Group Discussants

1630 1640 Summary and preview Course faculty
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Critical Factors for Decision—
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Why a global investment case? Investment case Components
B T provede o ghobal evidence base Tor mvesbeg R

chobera wacdination as pant of a farger strabegy that
Fidudes mpraverments to weler arsd samvbalion .
& Wt b e gobal borden of cholan ¥
® Féiw 1o el eheline vadcinatsn T "" .
# "Which :m;ltrles pre micne ety T adopt cholers waocines e ' 't
Q<
& %

i
& ot Impact does disepae hawe on the sconnsy? 1
# Heaw rsch wall The B og reim cosl™
& Wit an Mmansog eplions and e E

it ey 0 pa Cfy sl propced demand?
& oy sy canes pwerted s s sl with the vaccine?
Conclusions
»The global investment case provides evidence supporting the

feasible introduction of OCVs for control of endemic cholera
# Burden of disease is high in South Asla and Africa
# Mew vaccines are lower in cost and do not require buffer
# The intreduction of OCVs would be very cost-effective, especially
programs targeting children
# Arelatively modest-sized stockpile would be inexpensive, but
would still be large enough to be of value
> Astockpile could also be a ‘gateway’ to sustainable cholera
vaccine introduction

# Steady predictable demand would motivate investment invaccine
capacity and demonstrate the value of cholera vaccination te donors,
helping to ensune adequate vaceine supply
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Time Lag

2 = = Cumulative of couniries inning to implement each
The determinants of health innovation e e e

_|_

R&D: Support in the public and private sectors
Manufacture: Develop ability to make products to
high (international) standards

Domestic markets: Create markets including
government health distribution

Export markets: Enter international trade
including sales to international organizations such
as UNICEF

IP: Create appropriate systems to manage IP
Regulation: Create appropriate systems to
achieve safety and efficacy

Vicxime Desrloparient. and Infrosicion Vaccine Development a_nd Introduction
3 The New View
The Old View

Access Activities
Summary

_I_

= The introduction of new vaccines still takes a long
time after initial regulatory approval

= Ffforts to up introduction need to start ea

in the ment process and build progressive|

= Access is a complex field of detailed activities that
can speed up introduction

= The DVI is seeking to address this complex field
and help insure the rapid uptake of dengue
vaccines
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DAY 5: Friday, May 18, 2012

Pediatric immunization and beyond

Chairperson: Thomas F. Wierzba

0930 1010 Vaccination schedule: History, rationales and limitations Carine Dochez TAB 27
1010 1050 Cost sharing for National Immunization Program (NIP) in Korea Dukhyoung Lee TAB
28

1050 1110 Coffee break

Adult immunization for pneumococcal vaccines

Chairperson: Francis E. Andre

1110 1150 Polysaccharide versus conjugate vaccines Joe Schmitt TAB 29

1150 1230 Pneumococcal conjugate vaccines: Clinical programs and implications Shilpa Patil TAB
30

1230 1400 Lunch

Case study 2 - from sustatined vaccine use to disease reduction

Moderator: Paul Kilgore with colleagues

1400 1415 Case study and group exercises 2: From sustatined vaccine use to disease reduction
TAB 31

1415 1520 Group work for case study analysis Facilitators

1520 1540 Coffee break

1540 1630 Presentation and discussion of case study Group discussants

1630 1640 Summary and preview

D5 PG
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recommendations

poiio, diphitheria, briane,
st and meslen s

Vaccination schedules

Evidence based science
=immunology

=Epidemiology

Public health aspects

= Programmatic issues =
Compromise

Type of vaccine

Politics

Vaccination schedules

Age of vaccination depends on:
Risk of disease
Risk of complication
Maturity of the immune system

Potential interference by passive matemnal antibodies

Vaccines are usually recommended for the youngest age group
at risk for experiencing the disease for whom efficacy and safety

have been demonstrated.

Global Immunisation Vision and Strategy (GIVS)

Four strategic areas

1. Protecting more people
- Expand immunisation beyond
infancy to older age groups

2. Introducing new vacines and
technologies

integration with other mterventions in

By 2010: 50% coverage nationally
‘ health system context

and B0% in all districts; 90%
reduction of global mortafity
due to measles (compared to
2000}

By 2015: 2/3 reduction of global
childhood mortality and
maorbidity due to VPDs
joompared to 2000)

Global interdependence

Global Immunisation Vision and Strategy (GIVS)

Four strategic areas
1. Protecting more people
- Expand immunisation beyond
infancy to older age groups

. Introducing new vaccines and
technologies

. Integration with other interventions .
in health system comtext

. Global interdependence

Rationale for adolescent vaccination

To counter a specific risk in older age
o Primary series: Vacrines spedfically targeted for adolescents
Vaccines to prevent STis (e g. HPV)

Waning of immunological response:
Booster doses for some vaccines routinely given during
infancy and early childhood because immunity wanes over
time
Additional doses can increase the duration of protection
through later adolescence and adulthood
Eg Tetanus

Mackroth et al. Vectine 2010; 25: 11351147

Rationale for adolescent vaccination

=  Missed or incomplete vaccination, and the vacdne-preventable
disease still is a threat in adolescence and beyond
o Many infants and young children do not receive all vaccines
recommended for early childhood on schedule
o Catch-up vaccination (e.g. HepB)

= Which vaccination in each category is highly different for each
country (very few in low-income countries)

Mackroth af of. Waccine Z0L0; Z8: 1135-1147

Channels for reaching adolescents

School based facilities
Routine visits in primary care
Campaigns

School attendance required by law and is very high,
pecially in primary school

= easy catchment

Reaching out-of-school children (often deprived,

disadvantaged groups at greater health risk)

Consent (parental, adolescent)
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Summary of WHO position papers

LR Advantages of combination vaccines
Adolescent vaccination g

For immunisation system
= Cost reduction y
- ..-:...- = Eliminate separote vigls, pockoging, lobefing p

= Eliminate cofd chain stovoge expansion

= Efiminate additional needles and syringes
= Simplified logistics and delivery infrastructure
1 dose {adolescent girl or women of child = pelivery, central storage, and odministration
bearing age if not previously vaccinated) = simplified voccine handling ond inoculation
Booster Td = Better coveroge with fewer inoculotions
= Simplified record keeping and surveillence
= increase compliance and increased occeptance

3 doses for girls

Hepatitis B 3 doses if not previcusly vaccinated

For community
= | ess injections, therefore better acceptability
= Fewer clinic visits, therefore more convenient
= | ess side effects, therefore more compliance

DUH 28 © WP 2 BEEEHE (NIP) R4 55,
2k, O

TR SRS NIP 55 55 SRR 700 [l 18 BT Rs CDC W2
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PSR » TR SIATNIP T S]] g A 2008 K NIP B EIZAE 5 )
pUdkE > AT 2008 T EE S NIP S8 S48 -

2009  [IIHET NIP |2 §EFHif > 5~ 78 NIP S5 ] 1 7,000 L7 (5% 145269 7 )-
2010 £ [ B4 FREERAID E1 7 oL NIP DAY 5 7 NIP B | LRITE4Y 5,000
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NIP timeline 2 » NIP cost sharing timeline 1 .
s 1080 - MMR introduced ® 2002 - the plan for lowering cost barrier to NIP ("the

plan™) was included in major manifestos for the

e 1983 - measles, polio as NIP; Presidential election

smallpox discontinued, typhoid fever turned SIA*
® 1985 - HB vaccine (domestic product) introduced as SIA

1990 - cholera vaccination discontinued

1995 - Japanese encephalitis vaccine got market-based
price; HB vaccine as NIP

1997 - 20 dose MMR. recommended; 2000 - MR catch-up
2002 - mumps, rubella as NIP

2004 - OPV replaced by IPV

2005 - chickenpox vaccination as NIP

2010 - Japanese encephalitis (1985 as s18) vaccine as NIP

* Supplementary Inamunization activity
7

* 2002--2009 - NIP registry information system

2005 June~ 2011 - NIP cost and fee analysis

2005 July — pilot project 1 for the plan at Gunpo city and
Daegu metropolitan city

- public health center proportion 61% -> 10%, overall
vaccination rate 102% increase compared with 2004




-n
(1]
.

NIP cost sharing timeline 2

» 2006 - pilot project 2 by enhancing public health center
capacity at Gangneong city, Yangsan city and Yeongi gun

- Evaluation of the two pilot projects
project 1 revealed better (AHP* result 0.559 to 0.441)

» 20062007 - advisory committees for the plan
- project evaluation, fee settling, education and training

« 2006 Sep - the law revised in support of delegation and
cost sharing of NIP

» 2008 - gradual expansion of the plan was adopted by the
Lee Myung-bak Govermnment

* analylic hiesarhy process.

NIP cost sharing timeline 3

= 2009 - NIP vaccine cost subsidy program — in averag
7,000 won for each NIP vaccine (user pays inoculation
fae of 15,000 won)

« 2010 - Health and welfare Committes of National
Assembly added the money for the plan (additional 33.8
billion won for central government with inoculation fee of
5,000 won) in 2011 budget draft

® 2010 year end - Executive subcommittee of Special
Committee for Budget failed to deal with the budget item
for the plan

Challenges

& 2005 June - an MP raised a crucial con to the plan at'the
3 session of Special committee for Budget
"despite vaccinations can be done enough by nationwide public
health centers, the plan significantly reduces the portion
DIL_.It!liE health center and expands it to private hospitals and
clinics.
1 see the details of the budget plan — 33.3 billion won for
public health center whereas 97 billion won to private in 2006;
11.3B vs 1548 in 2007; 17.6B vs 187.2B in 2008...
I urge the Minister to make sure to look into with caution.
If it goes as it is several problems will tum out. Look into
closely and carefully.”

(Kim BH, MP of Hannara Party to Minister Kim Geun-tae)

Opportunities

® 2011 Feb - foot and mouth disease outbreak and late
decision of vaccination for all the cattle at the cost of 100
billion won after several phases of failed containment
"Our kids are treated not better than cow and pig” (Dr Bae GR,
Director of Immunization Management)
- Hannara Party once again promisad to let the plan go

e 2011 July Pediatrician Practitioner's Coundil decided to
actively join the vaccine cost subsidy program

e 2011 Aug — within term resignation of Seoul City Mayor
and supplementary election expected in October

« Memory of repercussion when executive subcommittee of
Special Committes for Budoet failed to deal with the
budget item for the plan in 2010 Dec

Summary of 2012 plan

The government announced Monday that it will cover
miost of the cost of 10 vacdnations for children.
Inceulation fees will be set at 5,000 won($4.20) a shot
down from the previous average of 15,000 won,
according to the Ministry of Health and Welfare,
The 10 vaccinations are BCG, DTzP, IPY, MMR, DTaP-
TPV, Td, Tdap, Japanese encephalits, hepatitis B and
chickenpox.
The reduced price will be applied to children under 12
year bomn after January 1, 1999,
The shots will be available at 6,975 medical institutions
nationwide including public health centers.

(cont'd)

Summary of 2012 plan

The government decided to add DTaP-IPV and Tdap to
its subsidy list for their sffectiveness in prevention of
multizle illnesses.

“Such “combe vaccines” will reduce the number of
inculation sessions,” said Lee Dukhvoung an offidal of
the Korea Centers for Dissass Control and Prevention.
In arder to encourage all children to be inoculated, the
health authorities have linked their computer network
to the birth-registry system to inform the parents of
vaccination dates through SMS.

Parents will alsa be able to check their children's
vacdnation status enline.

titled *Seoul reduces cost of child vacdnations”
The Korea Herald, 3 January by Bae Ji-sook
a
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‘. “i‘ & diseases throughout life .l"' i Disease spectrum in children
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93+ = (Day 6)

DAY 6: Saturday, May 19, 2012

Special lecture and closing

Chairperson: Christian Loucq

0930 1030 Keynote closing speech: The changing face of the vaccine research and development
Francis E. Andre TAB 32

1030 1050 Coffee break

1050 1150 Closing ceremony Christian Loucq

1150 Lunch
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The Three Gaps
.
=30 millicn newhoms un-immunizad par
yanr
— stagmar or felling Coverags In Somsa
&9
« EQUITY
— many children n devaloping couniries miss
heg B, Hib)
andiar recaive unsale inecions
« IMNVESTMENT
— oo litthe investment in waccines. which
CoLinired

The GAVI Alliance and Fund

Maijor source of funding for 75 poorest countries

Critical role of Gates Foundation: committed
$ 1.5 Billion to establish GAVI Fund

Coverage up significantly in many countries

Most countries introduced Hepatitis B vaccine
some Hib and YF

Injection safety

Developing country manufacturers now making
DTP-HB and DTP-HB Hib and AD syringes

The Global Imnmunization Landscape

WHO UNICEF

National
Immunization .
Civil Society Services Foundations

Bilaterals Academia

Technical
Industry Organizations

Global spending on medicines

98% on therapeutic drugs, 2% on vaccines !

Economic evaluation
of vaccination

e B St coris

iy ey

Is an intervention cost effective?

- Traditional view
Perspectives

— healthcare provider (direct medical costs)

— society (non-medical direct costs + indirect costs)
Cost / DALY averted (WHO)

— <GNI: HIGHLY cost effective

— 1-3 x GNI: cost effective

— =3 x GNI: NOT cost effective

Some uncertainties in Cost Effectiveness
Analysis require sensitivity analyses
(best/worse-case scenario)

From income to health:
the traditional view

Better nutrition

Better access to clean water
Better sanitation

More access to better health care
Better psycho-social resources

Magnitude of the effect of health
on wealth

» A 10-yr gain in life expectancy = 1%
increase in GDP growth per year (typically
40% higher GDP)

* One third of “East-Asian miracle” (~ extra
2% GDP growth/yr) due to “demographic
dividend”
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From health 1o income:
the full story

Comprehensive economic
evaluation of vaccination

The traditional view
Direct and indirect costs
Averted ilinesses
Averted deaths
DALYs + QALYS averted/gained
The new view
Cognitive development and educational attainment
Labour productivity
Savings
Foreign direct investment
Fertility control — demographic dividend
Averted downstream infections and their benefits

Effect of childhood vaccination
on cognitive development

Cebu Longitudinal Health and Nutrition Survey
1975 children aged 10 years (born 1983/84)
Immunisation and test score data

Analysis controlled for confounders

(e.g. socio-economic status)

Immunised children had significantly higher scores
in 1Q and language (5% level) and maths (10%
level)

Rate of return for GAVI Alliance
programme

GAVI Alliance expanded programme (HiB, Hep B, yellow
fever) — US$13 billion over 15 years for low-income nations
Use GAVI Alliance estimates of averted child deaths and life
table to translate averted deaths into increased probability of
adult survival

Use estimates in economics literature to translate increased
probability of aduit survival (a proxy measure for morbidity
declines) into growth of wages and income per capita

Compare discounted costs and income gains by computing
rate of return to the GAVI programme

The GAVI bottom line. ..

Some examples of therapeutic
vaccines against...

Drug abuse
e.g. specific antibodies that bind nicotine >
activity in brain < > addiction

Arthritis, psoriasis
e.g. anti-TNF-a antibodies

Hypertension

e.g. Renin-angiotensin-aldosterone-system
Allergies e g. hay fever
Obesity e g gnerelin, regulator of appeite

Choosing Health

= UK, National Health Service (NHS)

— A White Paper entitlied “Choosing Health® calls for a
major shift in the nation’s healthcare approach,
moving away from sickness towards a Wellness
platform.

Public
Private
Parinership

s essential to
achieve the goal of

Health for All
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