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MeHWHIOKOKKOBas UHMeKLNS
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Adapted from 1. Shepard CW, et al. Pediatr Infect Dis J. 2003;22:418-422; 2. Lingappa JR, et al. Vaccine.
2001;19:4566-4575.




Mcxoabl MEHMHIOKOKKOBOW MHAEKLIMW,

BbIBBaHHOl‘/JI BO36YL|,VIT€J'I€M ceporpynnbl C
Quebec, Canada, 1990-1994
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OnNacHOCTb MEHMHIOKOKKOBOU MH(EKLINU

Neisseria meningitidis (MEHMHIOKOKK) ogHa 13 Hanbonee
YacTbIX NPUYMH PA3BUTUS TSHXKENBIX DaKkTepuarbHbIX
MEHUHIUTOB U Cerncuca - 3aborieBaHnu,
XapaKTepU3yLLMXCA BHE3AMNMHbLIM Ha4vanom,
MOJSTHUEHOCHBIM TEYEHMEM N OTCYTCTBUEM
cneundouyeckon KnMHNYeCcKon CUMMNTOMATUKMN,

MEeHWHIoOKOKK MOXXET BblI3blBaTb anngemMmyeckme
BCMNbILLKX 3a00neBaHnst BHE 3aBUCUMOCTU OT
KaJieHOapHOro Ce30Ha.



SNnaeMmonorms MEHMHroOKOKKOBOW
MHdEeKUnmn




MEeHUHIOKOKKOBAs MH(MEKLMSA: CEPOrpynnoBom
nemn3ax

Adapted from Stephens DS. FEMS Microbiol Rev. 2007:31:3-14. 1. Public Health Agency of Canada. Canada Communicable Disease Report
(CCDR). June 2007;33:1-15; 2. Informe Regional de SIREVA II: datos por pais y por grupos de edad sobre las caracteristicas de los aislamientos
de Streptococcus pneumoniae, Haemophilus influenzae y Neisseria meningitidis en procesos invasores, 2000-2005. 2007; 3. Lingappa JR, et al.
Emerg Infect Dis. 2003;8:665-671; 4. Coulson GB, et al; for Group for Enteric, Respiratory and Meningeal Disease Surveillance in South Africa.
Emerg Infect Dis. 2007;13:273-281; 5. Chiou CS, et al. BMC Infect Dis. 2006;6:25; 6. Takahashi H, et al. J Med Microbiol. 2004;53:657-662.



Ceporpynnoson nemnsax MU B CLLA,
1989-2007

CDC. ABCs Report: Emerging Infections Program Network, Neisseria meningitidis, 1998-2007. pp1-10/tables 1-10; Jackson
LA, et al. MMWR CDC Surveill Summ. 1993;42(2):21-30. p.25/93



PacnpocTtpaHeHne MeHUHIoOKOKKa cepoTuna
W-135 B pe3ynbTate XaaX- naJloMHUYeCTBa
B 2000r.

Dots represent outbreaks of serogroup W-135.

WHO Consultation/p 44/fig 1; Samuelsson/p 1/paras 3,5 /p 2/paras 1,5,6, /p 3/paras 2,5-10 /p 4/para 1



nnaeMnonorus MEHUHIOKOKKOBOM
NMHMEKLUNN

AnMMOeMnornorna MEHNHrOKOKKOBOWN MHMPEKLINK
pas3nn4yaeTca Kak rno BPpeEMeHHbIM, Tak 1 Mo
reorpauyecknm nokasaresnsm, pacrnpocTtpaHeHue
NHeKUMN Henpeackasyemo.

EQMHCTBEHHBIM CpeaCTBOM npeaynpexaeHud
3abonesaemoctn M asnsaeTcsa BakumMHauUms.



MeHWHIOKOKKOBbIE BaKLIMHbI




KJ'IaCCVICbMKaLI,VIFI MEHUHIOKOKKOBbLIX BAKUNH

[lonncaxapungHblie BaKLUUHbI
KancynbHble nonucaxapuabl Neisseria meningitidis

KOH'b}OFI/IpOBaHHbIe BaKUNHbI

Kancyanble nosrincaxapmabl CBA3aHHbIE C BbICOKO
MMMYHOIeHHbIMU oenkamu

Hapy>XHO meMbOpaHHbIe Be3nkyrnsipHble (OMV) BakUMHbI
HekancynupoBaHHbIM Nogxoa
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[lonucaxa pnaHblE€ BaKUWHbI

AHTUreH: OunuLeHHbIE KarcynbHble nonmcaxapuabl
cneunduyHble anga Tom unn nHou ceporpynnel Neisseria
meningitidis

KnuHudeckn noareepxaeHHas 6e30nacHOCTb U
adPPEKTUBHOCTDL

N3onauusa

[MonucaxapuagHas BakuuHa
karncyna®

meningitidis 2

1. Price AA. Curr Pharm Des. 2007;13:2009-2014; 2. Post DMB, et al. Infect Immun.

2003:647-655; 3. Modified from Rosenstein NE, et al. N Engl J Med.
2001;344:1378-1388.
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OrpaHn4yeHns B NpUMeHeHun
noancaxapuaHbiX BakLMH

CROCTRA [lonucaxapuaHble
BaKLUMHbI
Db DEKTUBHOCTb Y AETEN PaHHEro BO3pacTa HeT
MIMMyHONornyeckas naMsThb HeT
AnVTenbHbIN 3aWUTHBIN 3D dEKT HeTt
bycTepHbIn 3 dekT HeT
YMEHbLLUEHNE CTyYaEB HOCUTENLCTBA HeTt
Co3naHne MMMYHHOW NPOC/IONKHN HeTt
CHUXXEHME MMMYHHOIO OTBETa NpU Na

nocneayrwmx BakKunHaumngax

Harrison LH. Clin Microbiol Rev. 2006;19:142-164.
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benkoBo-nonncaxapuaHble
KOHBbIOrMpoBaHHble BaKLIMHbI

XumMmnyeckas KoHboraumsa MeHUHroKOKKOBbIX
nonuncaxapuaos ¢ 6enkosbIM1 HocuTenamu'

IMMyHOornyeckme npenmMyLLecTsa no CPaBHEHUIO C
nonuncaxapuaHbiMy BakumHamm'

i

AKTnBaLu F
r.li
» HOCUTENb —’I
Neisseria [MonucaxapugHas KoHbloraumsa c Bakuuna
meningitidis? kancyna® 6enkoBbIM
HocuTenem?

1. Harrison LH. Clin Microbiol Rev. 2006;19:142-164; 2. Post DMB, et al. Infect Immun. 2003:647-655;

3. Modified from Rosenstein NE, et al. N Engl J Med. 2001;344:1378-1388; Ravenscoft N, et al. In: Frosch M, Maiden MCJ, eds. Handbook
of Meningococcal Disease. 2006:chap 17.
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[ penMMyLeCTBa KOHbHOIM'MPOBAHHbLIX BaKUWH

[lonncaxapugHble  KOHBLIOrMpOBaHH

CBoncTBa
BaKLMWHbI ble BaKLWHbI

Db DEKTUBHOCTb Y AETEN HeT
paHHEro Bo3pacTa
MIMMyHONormyeckast naMsaThb HeTt
AnnTenbHbIN 3aWUTHBIN 3DdEKT HeTt
bycTepHbin 3 dekT HeTt
YMeHbLLEeHWEe cny4vaes

HeTt
HOCUTENbLCTBA
Co3agaHvne MMMYHHOW NPOCIOWKMN HeTt
CHMXXEeHMe MMMYHHOro oTBeTa Ma

Npy NOoCneayoLmMX BaKLMHALMSX

Harrison LH. Clin Microbiol Rev. 2006;19:142-164.



CyLwecTByowme MEHUHIOKOKKOBbIE
BaKLUWHDI

B HacTosiLee BpeMA He CyLLECTBYET BaKLUUHbI, KOTOpas
bbbl obecneymBana HageXXHyr 3aLmTy NpoTmB
Bo3oyautena MU ceporpynn A, C, W-135, n Y Bo Bcex
BO3PACTHbIX rpynnax pucka.

CoBpeMEHHast TEXHOMNOrMSA co3aaHns BakLUMHbI,
nogpasymeBarollas KOHbOrMpoBaHMe MEHUHIOKOKKOBBIX
onurocaxapugoB onpeaeneHHou aAnnHbl ¢ NPOTEUHOM
CRM-197, oTKkpbIBaeT HOBbLIE, DOree LWMPOKMe
BO3MOXXHOCTU BakuuHauumm ot M.



YHUKaNbHOCTb Npouecca KOHboraumm ¢ MCNoib30BaHUEM
CRM197 npoTtenHa

CRM197 @ - CRM197

X g "‘/ o o - -

ﬁﬁ\, . _\ HeToKCUYHbIN MOANMULNPOBAHHBIA ANPTEPUNHBIA TOKCUH 2

. 7 ¢ J .;f% y ; OTnnyaeTca ogHOM aMUHOKUCIIOTON, 3aMeLLeHHON B
 Zi N / nonoxexHuu 52
(,/’;; AN V} (FMVLIMH 3amellieH 0CaaKOM ITHTAMUHOBOM KUCMOTbI)?
\ . > =N

G oS He TpebyeT nHaktnBauum dbopmanbaerngom (MCKIToYeHo

RO nepeKkpecTHoe pearnpoBaHue ¢ ApyruMu aHtureHamm)’'->

TexHUKa ceNneKTUBHOU KOHBbIOrauum

OunLLEHHbIE NONUcaxapuabl NoABepratoT KUCIIOTHOMY
rMOPONU3Y 1 NPUAOAIOT HYXHbIA pasmep*

Npouecc j OunLEHHbIM KancynbHbIM Nonucaxapmuaam NnpuaatoT HY>KHbIN
pou
npuganwma 7 pasmep u caasbiBatoT ¢ CRM, . ana obpasoBaHus KOHblorata*
onurocaxapuaam ‘e 26
HY>KHOTO Vs CTtaHaapTmn3oBaHHbIN pa3mMep nonucaxapuga obecnevmsaet
pa3smepa u KOHEYH o 4
COHmtoraLS & OHEYHOMY MPOAYKTY NOEHTUYHOCTb CTPYKTYPbl U CBOUCTB
CRM197

. Lavelle EC, et al. In: Hackett CJ, Harn Jr DA, eds. Vaccine Adjuvants: Immunological and Clinical Principles. Totowa,
NJ: Humana Press; 2006:111-154; 2. Broker M, et al. Vaccine. 2009;27:5574-5580; 3. Rappuoli R, et al. Appl Environ
Microbiol. 1983;46:560-564; 4. Bardotti A, et al. Vaccine. 2008;26:2284-2296.
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XapaKTepucTuka BakuuHbl MeHBeO

HoBas pa3paboTtaHHasa KBagpuBaneHTHas
BakUMHa anga npodunaktnkn MW, BeisaBaHHOU
TMnamun Bo3dyagutens A, C, W-135, Y

CocTaB BaKUUHbI

KnuHnyeckne ceounctea: IMMYHOreHHOCTb

Y nogpocTKoB

Y B3pocC/bIX

Y peten

Y neten Bo3pacta go 1 roga

KnnHunyeckmne gaHHble: besonacHoCTb
Y noagpocTKoB

Y neten

Y pneten Bo3pacTta ao 1 roga



CocTaB BaKLUMHbI MeHBeO
10 mkr Men A, kKoHbloruposaHHoro ¢ CRM 197
5 MKr Men C, koHblormposaHHoro ¢ CRM 197
5 Mkr Men W, koHblormposaHHoro ¢ CRM 197
5 MKr Men Y, koHbtormposaHHoro ¢ CRM 197

He cogepXXuUT KOHCepBaHTOB

He cogepXxuTt agbioBaHTa

Investigator brochure, 2008; brochure/p13/9 6, p 14/9 1,2
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MenACWY-CRM: 3Tanbl cO34aHNA BaKUUHbI

Havano nccnegoaHun - 2002

Hay4yHas 6asa
24 3aKOHYEHHbIX M MPOAOIMKALWNXCA KITMHNYECKNX UCCneaoBaHus
~18,500 BakuynHupoBaHHbix MenACWY-CRM c- nnun 6e3 agbioBaHTa
~14,000 nonyymnu BakuuHy B coopme Bbinycka10-5-5-5 mkr 6e3 agbtoBaHTa
Llenb nccnemosaHunu

[TpoaeMOHCTpNpoOBaTh BbICOKYH UMMYHOIEHHOCTb B OTHOLLEHUN Pa3fINYHbIX
ceporpynn Bo3oyantena MU

MnageHubl (2 mec.), Aetn go 1 roga, Oetn (2-10 ner), MNoagpocTku (11-18 ner), n
Bapocnble

Onpenenntb CTOMKOCTb UMMYHHOIO OTBETa (NepCUCTEHLMNA aHTUTEN)
[MpoaeMoHcTpupoBaTh 6€30MacHOCTb U XOPOLLYHO NEPEHOCUMOCTb
[MoaTBepanTbL BO3MOXHOCTb COBMECTHOIO NPUMEHEHUS C APYruMmu
negmaTpnyeckuMmn BakLMHaMU
Ceponornyeckune nccriegoBaHna ¢ UCMNofb3oBaHNEM 3K30reHHOro
YeroBe4yeckoro KomnsiemMeHTa

Data on file. Novartis Vaccines o



®a3za II IMMyHOreHHOCTb Y NnoapocTkoB 11-17 net

BbICOKM U CTOMKMXA UMMYHHbIWM OTBET MOC/E
BBeaeHuda 1 no3bl

MenACWY-CRM' MenACWY-PS*

100 7 * * ~ 9 9 2 *
8 8 8 5{ 8 8
o5 Ip!
80 { | . T , : |
NMauneHTbI 60 - 1[ 1[ 1 5
C YPOBHEM 4 3 E[
cneundpuy | I 2 1:
€eCKUX sI
aHTUuTen
>1:8 (%) 20
0 1 12 1 12 1 12 1 12
m A m m C m mw_13|5 m Y m
Ceporpynnbl

*P<0.001 vs corresponding MenACWY-PS group; **P<0.015 vs corresponding MenACWY-PS group.

Th=151; ¥n=39
Jackson LA, et al. Pediatr Infect Dis J. 2009;28:86-91. Study V59P6 US



®aza III IMMyHOreHHOCTb Y NOAPOCTKOB

YpoBeHb crneundpuyeckmnx aHtuten =>1:8 yepes
1 Mecday nocne BakUMHaLuMK

MenACWY-CRM Menactra

*

10 - 9 g
0 x g8 8 (3 q g[
8 7 4 4[ 6
. 6
0 1 9[
1
MauveHTbiC g 4
ypoBHEM
cneundcpunyec 4
KUX aHTUTen 0
21:8 (%)
2 -
0)
O | 1 | |
A C W-135 Y
Ceporpynnbl

*Met the criteria for statistical superiority LL 95% CI of difference (MenACWY-CRM minus Menactra) >0%
Per-protocol population. MenACWY-CRM n=1024-1483 per serogroup; Menactra n=288-501 per serogroup

Jackson LA, et al. Clin Infect Dis. 2009;49(1):e1-10. Study V59P13 US
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®aza III IMMyHOreHHOCTb Y NOAPOCTKOB

YpoBeHb crneundundeckmx aHtuten >1:8
(GMTs) yepes3 1 MecsL nocne BakUuMHaL MK

MenACWY-CRM Menactra

100 - = 817
. I 47 44 51
29 | L L
| 18
hSBA GMT 10 - I I
(norapundmunyec

KWW NnoKasaTternb)

1 | | L} |}

A C W-135 Y
Ceporpynnbl

*Met the criteria for statistical superiority LL 95% CI of GMT ratio (MenACWY-CRM/Menactra) >1.0
Per-protocol population. MenACWY-CRM n=1024-1483 per serogroup; Menactra n=288-501 per serogroup

Jackson LA, et al. Clin Infect Dis. 2009;49(1):e1-10. Study V59P13 US
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YpoBeHb crieumdunyecknx antuten =1:8 yepes 2 roaa

“ nocne BakuMHaUUM

" | CpaBHEHME TUTPOB CrieUnpuYeCKUX aHTUTES Y NMOANOCTKOB YEpEe3
22 Mecsua rnocsie BakumHaymm

62
36

Novartis Vaccines. Data on file, available as of June 2009. Study V59P13E1 US
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dasa lll IMMyHOreHHOCTb Yy NOAPOCTKOB
MIMMYHOreHHOCTb NMpu COMETAHHOW BaKLMHALNK
MenACWY-CRM+Tdap+HPV** MenACWY-CRM—Tdap' Tdap—MenACWY-CRM*

* *
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Ceporpynnbl

*Non-inferiority criterion met (the lower limit of the two-sided 95% confidence interval > -10%)

**n=487-494 per serogroup

Tn=474-487 per serogroup

*n=457-460 per serogroup

Arguedas A, et al. Poster presented at ICAAC/IDSA Joint Meeting, October 25-28, 2008; Washington, DC.

Data on file, Novartis Vaccines. Study V59P18 Costa Rica
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MIMMYHOreHHOCTb NpU COMETaHHOW BakKLUMHALMK MO

CPaBHEHUIO C N30/IMPOBaHHON BaKuUMHaLUnen Tdap
®a3za III IMMyHOreHHOCTb Y roApOCTKOB

MenACWY-CRM+Tdap+HPV

. . W Tdap
10 7 : 5 < 1000 -
0 50
3 8
= 8 - E
T_ 0 T 100 | !
s S s 0
%E £ § t I
25 5 04
15 s S
EA 0 &
() =
5 5 17
E 27 g 0
0 I
g
0 O 1
AndTepus CronbHsk Kokntow PT  Kokntow FHA Kokntow PRN

(aHaTOKCUH) (reMarrnioTUHUH)  (NepTauuH)

*Noninferiority criterion met (the lower limit [LL] of the 2-sided 95% confidence interval [CI] >-10%).

"Noninferiority criterion met (LL of the 2-sided 95% CI >0.67).

FHA=filamentous hemagglutinin; PRN=pertactin; PT=pertussis toxoid.

Arguedas A, et al. Poster presented at: ICAAC/IDSA Joint Meeting, October 25-28, 2008; Washington, DC. _
Data on file, Novartis Vaccines. Study V59P18 Costa Rica
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MIMMYHOreHHOCTb NMpW COYETAaHHOW BaKLUMHALMK MO

.- CpaBHeHUtO ¢ HPV
o [ ®aza III IMMyHOreHHOCTb y NMoApPOCTKOB

100 100 100 100

*HPV alone=Group II (MenACWY[TdapJIHPV) and Group III (MenACWY[IHPV[ITdap) combined.

Note: Noninferiority criterion met (lower limit [LL] of the 2-sided 95% confidence interval [CI] >-5%).

Arguedas A, et al. Poster presented at: PAS Meeting; May 4, 2009; Baltimore.
Data on file, Novartis Vaccines.

Study V59P18 Costa Rica




CoxpaHeHne MMMYHHOIo OTBETaA NPU COYETAHHOM
Ha3Ha4yeHun BakunmHbl MenACWY-CRM (Novartis), Tdap,
HPV

®a3a Il ccrnedosaHue ummyHo2eHHOCMU Y NMOOpPOCMKO8

= MenACWY-CRM

— VIMMYHHbIN OTBET HA aHTUreHbl, BXoAsLMe B COCTaB
MenACWY-CRM He nameHancs npy coMETAHHOM Ha3Ha4YeHUN C
BaKLMHaMM
Tdap n HPV

= Tdap

— VMMYHHbIN OTBET B OTHOLLEHNN aHTUITEHOB, BXOAALLMX B COCTaB
BaKUMHbI Tdap ocTtaBancd HEU3MEHHbLIM KaK npwu

nocriegoBaTesibHOM, Tak U NpU CoO4eTaHHOM Ha3Ha4YeHUU ¢ BakLMHOW
MenACWY-CRM

- HPV

— VMMYHHbIN OTBET B OTHOLLEHNN aHTUITEHOB, BXOAALLMX B COCTaB
BakuMHbl HPV He nameHsanca npm coMeTaHHOM Ha3Ha4YeHUN Kak
MenACWY-CRM, Tak u Tdap

Arguedas A, et al. Poster presented at: ICAAC/IDSA Joint Meeting; October 25-28, 2008; Washington, DC.
Arguedas A, et al. Poster presented at: PAS Meeting; May 2-5, 2009; Baltimore, MD.

7
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© BbICOKMXN MMMYHHbIWN OTBET Y NAL, CTapLLen

" BO3pacTHOM rpynnbl (56-65 years )
YpoBeHb hSBA >/=1.8
MenACWY-CRM no cpaBHeHutio ¢ Menomune

- bonee BbICOKMA MMMYHHbIN OTBET B OTHOLLEHUN ceporpynn An'Y
- CpaBHMMbIN UMMYHHbIN OTBET B OTHOLeHun ceporpynn C n W-135
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®aza II iMMyHoreHHocTb Y Aeten 2—-10 net
BbICOKUN U ANTUTENbHbIN NWMMYHHbIN OTBET

nocse ogHOKpaTHOM BaKLMHALUM

MenACWY-CRM* MenACWY-PS**

1 mec 1 mec
B 12 vec B 12 vec
10 - 9 9 9
0 |8 8 4 1 B
% nauneHToB C g K 3 6 6 Z
hSBA >1:4 6 - 4 5 . g
4
91 B 4 3
g ] :
0 B
0)
A C W-135 Y
Ceporpynnbl

*1 month—A: n=280; C: n=281; W-135: n=279; Y: n=280. 12 months—A: n=253; C: n=252; W-135: n=249; Y: n=250.

**1 month—A: n=281; C: n=283; W-135: n=282; Y: n=282. 12 months—A: n=238; C: n=240; W-135: n=237; Y: n=239.

Data on file; Novartis Vaccines.
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®a3a II MMMyHOreHHoCTb Yy AeTen paHHero Bo3pacrta (12-35 mec.)
.l BbICOKMN MMMYHHBIM OTBET MNOC/e 2-KpaTHOU

W = BakuMHauuu

*n=191; **n=>56.
Data on file; Novartis Vaccines.




®a3a II IMMyHOreHHOCTb Y AeTeN paHHero Bo3pacTa (12—-23 mec.)
CpaBHeHme crerneHn MMMYHHOIo OTBETa MNpu
CO4€TaAHHOM Ha3Ha4eHNN C ApyrmiMn BaKumMHaMu

MenACWY-CRM BBogunachb B Bo3pacte 12-15 mec. * PCV7*

95 94 MenACWY-CRM
% nauueHTOB c128 ] 67 ES 85 81 MenACWY-CRM + PCV7
(0] _
hSBA21:4 60 - 23 &3
40
20
0 : | | .
s C W-135 v
MenACWY-CRM eBogunack B BozpacTe 16—23 mec. £ DTaP**
MenACWY-CRM
95 MenACWY-CRM + DTaP
) 100 7 89 84 88 84 85 26 76
70 NALUMEHTOB C g -
hSBA214 gg -
40 -
20 -
0 , | | .
&l C W-135 y

*Menveo alone—-A: n=61; C: n=60; W-135: n=59; Y: n=60. Menveo+PCV7-A: n=62; C: n=62; W-135: n=62; Y: n=62.
**Menveo alone-A: n=63; C: n=64; W-135: n=65; Y: n=62. Menveo+DTaP-A: n=62; C: n=63; W-135: n=62; Y: n=62.
Data on file; Novartis Vaccines.
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®aza II IMMyHOreHHOCTb Y Aeten 1 roaa >XnsHu
BblCOKUM NepBUYHbLIN N NOCe-bycTepHbIM OTBET

Npyv ABYKPATHOW BaKLUMHALMK Ha 1 roay XXu3Hu

MenACWY-CRM* BBogunachb B Bo3pacTe 2, 4, n 12 mec.

MNocne nepsoW MepcucteHums® [Mocne 6ycTtepHon
003bI** no3blt
08 100 100
100 92 90 91 87
80 70
o2 63
% NauueHToB C 60 -
hSBA =1:4 47
40 -
20 - 9
0 | | | |
A C W-135 Y
Ceporpynnsbl

*With aluminum phosphate adjuvant; **n=97; 'n=48.
Snape MD, et al. JAMA. 2008;299:173-184.
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®a3a II IMMYHOreHHOCTb Yy IETEN NEPBOro roAa >W3Hu

bonee pnutenbHas NepcncTeHUmnNd aHTUTEN " BbICOKUM
MMMYHHbIW OTBET Npu npoBeaeHnn npobel ¢ PS (3-
KpaTHbIVI PEXUM BaKLI,VIHaLI,VIVI)

MenACWY-CRM* BBogunachb B Bo3pacTe 2, 4, n 6 mec., nonucaxapuaHasa npoba - B 12 mec.

Post-primary** Persistence? m Post-probe’
98 98

100 7 90
80 7
% MaLUeHTOoB C 60 -

hSBA =21:4
40 -
20 -
0 | |
W-135 Y
Ceporpynnbl

*With aluminum phosphate adjuvant; **n=98; 'n=49.
Snape MD, et al. JAMA. 2008;299:173-184.
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®a3za II be3zonacHocTb, noapocTku 11-17 net

MeCTHbIe N CUCTEMHbIE peaKkLun npu npoBeaeHumn
BakuMHaumm MenACWY-CRM n MenACWY-PS

O0e BaKLMHbI XOPOLLO NEPEHOCUNNCH, MOKa3anu CONOCTaBUMYHO

peaKkTOreHHOCTb
CnyyaeB BbIObIBaHNS U3 UCCIeaoBaHUs He Habnoganochb
MecTHble peakuum MenACWY-CRM*
100 - MenACWY-PS**
NaumenTbl, S0 1 m Cepbestble HS
umeBwwue HY 60 -
(%) 40 - — 23
20 -
0)
dputema Bonb MpunyxnocTtb
CucreMHble peakLuum
100 -
[MaumeHThl, g -
nMeBLLnNE 60 - 49
peakumm - | 41
(%) 2313 1615 1518 15
20 - 0 8 5 13
0

lonosHasa 6onb Muanrus OsHob6 HepomoraHue TowHoTa ApTpanruu Jluxopagka

*n=151; **n=39.

Jackson LA, et al. Pediatr Infect Dis J. 2009;28:86-91. Study V59P6 US o



®a3a III be3onacHOCTbL Y NOAPOCTKOB

« PeakToreHHocTb BakuMHbl MenACWY-CRM no
W I cpaBHeHUo ¢ MCV4-D

Jackson LA, et al. Clin Infect Dis. 2009;49:e1-10. Study V59P13 US o



1 MecTHble peakuuu, HabnoaasLluMecs y AeTen 1 roaa XuUsHuW nocne
" nepBWMYHOM BakLUMHauUun Menveo (c- n 6e3 agbloBaHTa) no

CpaBHEHWUIO C dHAJTOTNMYHbIMU AAdHHbIMU A1 BAKUWUHbI MeHtorenT

Menveo or Menjugate given at 2 and 4 months
M Menveo (+adjuvant)t Menveo (-adjuvant)t Menjugatet Severe

Subjects with
reaction (%)

27 27

Erythema Induration

th=90; +n=45

Snape MD, et al. JAMA. 2008;299(2):173-184.p 175/col 2/92, p183/table 6; Perrett KP, et al. Pediatr Infect Dis J.
2009;28(3):186-193. p.188/Table 1




m CucremHble peakumu, Habnogaswmecs y aeten 1 roga xXunsHu
™ nmocne nepBMYHON BaKuuHauum Menveo (c- n 6e3 agbloBaHTa) No

CpaBHEHUIO C aHaAJ/IOTNMYHbIMU AdHHbIMU AJ19 BAKUWUHbI MeHtorenT

Menveo or Menjugate given at 2 and 4 months
B Menveo (+adjuvant)t Menveo (-adjuvant)t Menjugatet

100 -

79
80 A 69
. 68

Subjects

with 60 - 545056
reaction

(%)

30 27 29 28
20 20 255
6
. 13
6 46,
, , , , _Hi _m

Irritability Sleepiness Diarrhea Vomiting Change in Persistent  Fever
eating crying

Th=90; +n=45

Snape MD, et al. JAMA. 2008;299(2):173-184.p 175/col 2/1]2, p183/table 6; Perrett KP, et al. Pediatr Infect Dis J.
2009;28(3):186-193. p.188/Table 1




Pe3stome MenACWY-CRM
KnnMHunyeckne aaHHble

BbicOkast UMMYHOreHHOCTb BaKLUUWHbI MPOAEMOHCTPUPOBAHA Y
NauneHTOB BCEX BO3PACTHbLIX rpymnmn, BKIo4as geten 1-oro roga »XmsHu
(22 mec.), oeTen paHHEero 1 cTapLuero Bo3pacTa, nogpoCTKOB,
B3POCIbIX U NOXUNbIX

Hannune cneu,mcbmqecmx 3dlWUTHbIX aHTUTEI CINyCTA 22 Mecsua nocre
BakKUuMHaunn NnoATBEPXKAEHO Y OeTen mn B3POCJ1bIX

[TokasaHa 6onee BbICOKast UMMYHOIMEHHOCTb MO CPaBHEHWUIO C APYrMMu
KBagpuBaneHTHbIMU KOHBIOMMpoBaHHbIMU BakumHamn MCV4-D
(Menactra®) n Menomune®

BakunHa xopoLuo nepeHocMMa U MOXET NMPUMEHATLCA COBMECTHO C
apyrumu negmatpudecknmm sakumHamu (Tdap n HPV)

[Toka3aHa conocTtaBumasi C KOHbOrmpoBaHHoM BakunHon MenC
UMMYHOIreHHOCTb Y aeteun ot 1 roga oo 3 ner

Pernctpauuns B ctpaHax Eeponbl n 8 CLUA — 1Q, 2010
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bnaropapto 3a BHUMMaHue!
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Definition of Seroresponse
Prespecified primary immunogenicity endpoint

For a subject with hSBA titer <1:4 at baseline, seroresponse is defined
as a postvaccination hSBA titer 21:8

For a subject with hSBA titer 21:4 at baseline, seroresponse is defined
as a postvaccination hSBA titer of at least 4 times their baseline titer

Titer
1:3 At least 4-fold
2 rise after
vaccination
1:1
6
At least 1:8 after
vaccination
1:
8 /
1:
4
Seronegative "Responder" Seropositive "Responder"
titer <1:4 titer 21:8 titer 21:4 titer 24 X

baseline titer
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What are Serum Bactericidal Antibodies?

=

Antibodies bind to
antigen on surface of
bacterium

I

(e.g. meningococcal
polysaccharides)
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Antibody binding triggers assembly of
complement proteins on bacterial surface

J
%ﬂ

=/
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Complement cascade creates membrane attack complex
(MAC), forming a pore in surface of the bacteria.

; .; zo= .=
33 "‘3’35.3%23:%”': | | T ias /
RS0 o’ T=y
S SRS ST
XL G X S -t
.Qﬁ

Extracellular fluids flow in;

Bacterium swells, bursts and dies
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What is a ‘Titer"?

The ‘Titer’ is the reciprocal of the dilution of a serum sample

In the SBA assay, samples undergo serial two-fold dilutions

until we reach a point where the concentration of antibodies
no longer kills meningococci

The reciprocal of this final dilution where killing still occurred is
‘“Titer’ for that patient
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An example of a Titer Calculation

UUUUUUUUU

Dilution: 1/4 1/8 1/16 1/32 1/64 1/128 1/256  1/512

Patient
serum

Bactericidal? |Yes Yes Yes Yes Yes Yes NO NO NO

47



What was the last dilution that still killed?

UUUUUUUUU

Dilution: 1/4 1/8 1/16 1/32 1/64 1/128 1/256  1/512

Patient
serum

Bactericidal? |Yes Yes Yes Yes Yes Yes NO NO NO

Titer = 64
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= Phase II Immunogenicity in Older Infants

m m Strong Immune Responses After 1 or 2 Doses

*A: n=51; C: n=54; W-135: n=45; Y: n=55; 'A: n=51; C: n=52; W-135: n=43; Y: n=52; *n=40.

Data on file; Novartis Vaccines.




Phase III Safety in Adolescents

" Systemic Reactogenicity of MenACWY-CRM Versus
m ™ MCV4-D in Adolescents

Jackson LA, et al. Clin Infect Dis. 2009;49:e1-10. Study V59P13 US =0



Phase III Safety i_n Adolescepts _ _ _
Reactogenicity With Concomitant Vaccination

Comparable reactogenicity and systemic reactions between groups

MenACWY-CRM+Tdap+HPV MenACWY-CRM—Tdap = Tdap—MenACWY-CRM
1007

80"

Subjects 607
with reaction

(%) 407
207
= I} i
0 An Sever ' An >50 ' An >50 An Sever._|
y Pain y Erythemn y Induratio y e
Locaf reactions* n Systemic reactions’

*Local reactions at MenACWY or Tdap injection site. MenACWY-CRM+Tdap+HPV: n=540; MenACWY-CRMITdap:

n=541; Tdap[1MenACWY-CRM: n=539.
TSystemic reactions at MenACWY injection site. MenACWY-CRM+Tdap+HPV: n=540; MenACWY-CRMOTdap: n=541;

TdapLIMenACWY-CRM: n=502.
Arguedas A, et al. Poster presented at: ICAAC/IDSA Joint Meeting, October 25-28, 2008;

Washington, DC; Data on file, Novartis Vaccines. Study V59P18 Costa Rica
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.. Immune Response to a Single Dose of Menveo in
w m Adolescents 11 to 17 Years Old Compared With
Menomune

MenACWY-CRM* MenACWY-PS**
B 1 mo ] 1mo
[ 112 mos 112 mos

*

* *
= *
Percentage
of subjects .
with
hSBA 21:4
20 I
0
A C

W-135

*P<0.05 versus corresponding Menomune
**P<0.05 versus corresponding Menveo

Jackson LA, et al. Pediatr Infect Dis J. 2009;28(2):86-91. p.89/col1/91, Fig 2; p.90/col1/91
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= Phase III Immunogenicity in Adolescents

l.l Overall Seroresponse 1 Month Post-Vaccination

=
O

*Statistically superior to Menactra LL 95% CI of difference (MenACWY-CRM minus Menactra) >0%.
Per-protocol population. MenACWY-CRM n=1024-1483 per serogroup; Menactra n=288-501 per serogroup.

Jackson LA, et al. Clin Infect Dis. 2009;49(1):e1-10.



Local Reactogenicity
Phase III safety in adolescents

Percentage of subjects
with reaction

10 - MenACWY-CRM MCV4-
0 n=1631 D
Mild "=$fd
8 - Moderat B Moderat
0 m Sever m Sever
e e
6 -
| .
4 -
0
2.
0 |
Local
0 .
Pain Erythema Induration Reaction

Jackson LA, et al. Clin Infect Dis. 2009;49:Epub ahead of print.

S
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Local Reactogenicity
Phase III safety in adolescents

Percentage of subjects
with reaction

10 - MenACWY-CRM MCV4-
0 n=1631 D
Mild "=$fd
8 - Moderat B Moderat
0 m Sever m Sever
e e
6 -
| .
4 -
0
2.
0 |
Local
0 .
Pain Erythema Induration Reaction

Jackson LA, et al. Clin Infect Dis. 2009;49:Epub ahead of print.

S
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Immune Response to Menveo in Infants with a 2-dose Schedule
(Primary Vaccination at 2 and 4 Months) or 3-dose Schedule
l “ (Primary Vaccination at 2, 4, and 6 Months)

MenACWY-CRM* given at 2, 4 months and at 2, 4, 6 months
B Post-primary 2,4 [1Persistence 2,4 EPost-primary 2,4,6 [1Persistence 2,4,6

100 oy 8 99
83

80

Percentage
of subjects 60
with
hSBA 21:4 4
20 H

0

W-135

*With aluminum phosphate ad]uvant, Serogroup

Post-primary 2,4: n=97; Persistence 2,4: n=48.
Post-primary 2,4,6: n=98; Persistence 2,4,6: n=49.
Persistence of response is shown at 12 months for both schedules

Snape MD, et al. JAMA. 2008;299(2):173-184. p.174/col 3/912; p180/table 3; p182/col 2/9]2, table 5
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o
l.l Summary of Menveo Studies

Dosing
schedule

Comparator

Safety

Immunogenicity

Black S, et al. Poster ESPID, 2008. Table 1




Not all carrier proteins are equally immunogenic
Hib vaccines conjugated to diphtheria toxoid or CRM-197

Infants were immunized at 2, 4, and 6 months of age

4 - H Baseline Post 3rd dose

X

GMTs (pg/mlL)
N W

[y
1

PRP-D PRP-CRM197
n=62 n=61

*P<0.001 vs post 3rd dose of PRP-D.

PRP=polyribosylribitol phosphate; PRP-D=diphtheria toxoid conjugated vaccine; PRP-CRM=conjugated with
cross-reacting mutant diphtheria protein (CRM197); GMT=geometric mean titer.

Note: GMTs were measured using a Farr type of radioimmunoassay (RIA).

Decker MD, et al. J Pediatr. 1992;120(2 pt 1):184-189.
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Herd immunity provided benefit even to those who
were not themselves vaccinated

In 1999, the UK introduced the vaccine into the routine immunization schedule
at 2, 3, and 4 months of age, and to all children younger than 18 years in a
catch-up campaign. Those 20 and over were not included in this program

Reduction in disease even among non-immunized age groups reflects herd

immunity
30 1
0] O0to 19
257 ¥ears
0 years
Number 20° Age
of 1%_ groups
cases” 0
10 1
0
=
0
O | | | | | | |

| |
199 199 199 199 199 200 200 200 200 200
5 6 7 8  9earsd 1 2 3 4

*Confirmed cases. Trotter CL, et al. Lancet. 2004;364:365-367.
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Why is a Titer of > 1:4 considered the ‘Correlate of
Protection”?

Inverse relationship between hSBA titers and disease rates by age

——A== Number of cases/100,000 age-specific population, 1965

—/\— Number of cases/100,000 age-specific population, 1966
20 - 100

- == O of sera in each age group with bactericidal titer >1:4*

16 1 80

/C/
1 Percent

Nur(?fber 121 _ 7~ 60 of sera

with

8 - A // 40 bactericida
A I
4_ \ 3\ S activity
D

‘%—M&

cases

LI 1 1 1 1 1 1 1 1 1 1 1 1 1 | | T T 0

136 12 24 3 6 8 10 12 1416 18 20 22 24 2

—Months— Year :
Age S

*Similar results were observed for strains A, (serogroup A) and B, , (serogroup B).
Goldschneider I, et al. J Exp Med. 1969;129:1307-1326.
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Relative proportion of meningococcal disease
among meningitis cases in Egypt

80

70 ]
60
50
40
30
20
10

Percent of patients

0

O percent of
patients
with IMD

il no
N O I I I I I I I I O ) B R

SN D D P DN H PO
NSNS N NN N QNSNS TN SIS MR

Shaban, L and Siam, R
Annals of Clinical Microbiology and Antimicrobials 2009, 8:26
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Characteristics of Menveo

Menveo®, the new quadrivalent vaccine against
serogroups A, C, W-135, and Y, has demonstrated high
levels of immunogenicity and persistence of bactericidal
antibodies and is well tolerated (compared with existing
vaccines) across all age groups.



