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Morbi-Mortalité
des infections a pneumocoques

Nasopharynx : niche écologique pour de
nombreux agents infectieux viraux & bacteriens
— Competition et portage sequentiel répétitif
— Lieu d’acquisition d’immunité protectrice (enfance)

— Portage nasopharyngien des pneumocoques precede
une eventuelle infection :

 Localisée : otite, sinusite; bronchite
o Systemique : bactériémie, pneumonie, méningite




Morbi-Mortalité
des infections a pneumocoques

e Pays riches
— Personnes > 65 ans (institutions)

— Patients a risque : BPCO, cirrhose hépatique, lymphopathies /
leucemies, ID (déficit en complément, hypogamma-
globulinemie), infection a VIH/SIDA, asplénie,

— Méningites du nourrisson / Otite moyenne aigué de I’enfant

e Pays pauvres

— Jeunes enfants & Enfants (risque majoreé par la malnutrition,
les bronchiolites virales, les infections digestives)

— Infection a VIH/SIDA V age (en I’absence de traitement)




Morbi-Mortalite
des infections a pneumocoques

 Infections engageant le pronostic vital :

— Pneumonies (avec ou sans bacteriémie)

» Adulte agé ou patients a risque (10-25% létalite, stable)
— Meéningites

» Nourrissons/ jeunes enfants/ personnes agees
— Bactériemies

* Nourrissons / patients a risque

* Multi-résistance des souches de pneumocogues
— Associée a un nombre limité de sérotypes

— Favorisee par les ages extrémes, toute antibiothérapie
préalable, vie en collectivite, immunodépressions,
promiscuité, hospitalisations répetées

— Otites > méningites > pneumonies > bactériémies




23VPPV : Pneumo23R

» Vaccin Polyosidique a 23 valences

Sérotypes : les plus freqguemment impliqués dans les infections invasives

Efficacité validée par des essais prospectifs randomisés et meta-
analyses :

 Vis-a-vis des infections infections invasives : bactériémies,
meéningites, pneumonies bactériémiques chez les adultes non
Immunodéprimeés

 Vis-a-vis des pneumonies a pneumocoques (avec ou sans bactériémie
chez des adultes jeunes travaillant en situation hyper endémique
(Mineurs d’Afrigue du Sud)

Efficacité mal chez les enfants < 2 ans dans les pays pauvres

Efficacité vis-a-vis des pneumonies non bactériemiques chez les
personnes > 65 ans controversée :

» Resultats divergents d’études de cohorte rétrospective

Impact sur la mortalité des personnes agees ou vivant en institution
encore mal évalué : résultats divergents / co-vaccination pneumocoques-

grippe




23vPPV : Pneumo23R
 Recommandations Francaises : CTV
— BEH 2007;31-32
Adultes et enfants > 5ans avec re-vaccination tous les 5 ans

o Patients splenectomisés, dréepanocytaires homozygotes,
atteints de syndrome néephrotique

Patients insuffisants respiratoires
Patients alcooliques avec hépatopathie chronigue
Patients insuffisants cardiaques

Patients ayant eu une infection invasive ou pulmonaire a
pneumocoque

Vaccination a proposer dans des structures de soins ou d’hébergement

— AMM : personnes > 65 ans, en particulier celles vivant en
Institution

« Limites de la vaccination par le Pneumo23




7vPCV : PrévenarR

« Vaccin Conjugué Heptavalent
— Serotypes: 4, 6B, 9V, 14, 18C, 19F, 23F

— Conjugaison a une anatoxine diphterigue confere :

 Stimulation de I'immunité adaptative (ou spécifique) cellulaire et
humorale permettant la constitution d’une mémoire immunitaire
(effet rappel)

« Immunogene chez le nourrisson, jeune enfant, enfant et adulte

 Impact sur le portage nasopharyngien des sérotypes vaccinaux et
sur leur transmission aérienne entre enfants et enfants-adultes

— Vaccination qui peut étre associee aux Primo-Vaccinations
du nourrisson :

* vaccins pentavalents DTPHibaCoq [Infanrix-Penta]
 ou vaccins hexavalents DTPHibaCoqHep [Infanrix-Hexa]

— Tolérance locale acceptable sans effet indésirables graves
rapportés depuis son utilisation en 2000




7vPCV : PrévenarR

o Efficacite validée en 2000 aux USA (Californie)
— Black S et al, Ped Infect Dis J 2000;19:187-95

— Protection vaccinale de 97% vis-a-vis des infections
Invasives (meningites, bactériéemies) liées aux serotypes

vaccinaux
— Otites moyennes aigués : prévention vaccinale
e 57% [44 - 67] 7vPCV (Weyth) Eskola J et al N Engl J Med 2001
* 56% [44 - 66] 7vPCV (Merk)  Kilpi T et al CID 2006
— Pneumonies

« Sous-analyse de I’essai Californien
— Protection vaccinale globale de 17% vis-a-vis des pneumonies (RP+)
— EV : 32.3% chez les enfants < 1 an

» Décroissance (39%o)de I’hospitalisation chez les < 2 ans pour pneumonie
et de 65% pour pneumonies a pneumocoques (Lancet 2007;369:1179)




Recommandations : 7vPCV : PrévenarR

Ensemble des enfants < 2 ans

— 3 injections a 1 mois d’intervalle
» La premiere dose des I’age de 2 mois +++
 Le rappel entre 12 et 15 mois

Enfants de 2 a 5 ans ayant une maladie les exposant a un
risque accru d’infection invasive a pneumocoques :

— 2 doses de vaccin conjugué a 2 mois d’intervalle suivies
d’une dose de vaccin polyosidigue 23 valent au moins deux
mois apres la seconde dose de vaccin conjugué

Enfant > 5 ans ayant une maladie les exposant a un
risque accru d’infection invasive a pneumocoques :

— Vaccin polyosidigue 23 valent et revaccination tous les 5 ans




Recommandations : 7vPCV : PrévenarR

e Enfants a risque ages > 2 ans :
— Asplenie fonctionnelle ou splénectomie
— Drépanocytose homozygote
— Infection a VIH / SIDA

— Deficits immunitaires congenitaux ou secondaires :
* Insuffisance rénale chronique ou syndrome néphrotique

 Traitement immunosuppresseur / Radiothérapie pour néoplasie,
lymphome ou maladie d’Hodgkin, leucémie, transplantation d’organe

— Cardiopathie congenitale cyanogene ou insuffisance cardiaque

— Pneumopathie chroniques (a I’exception des asthmes, sauf si
corticothérapie prolongee)

— Diabete
— Breche ostéeo-meéningée
— Implants cochléaires




Figure 1 Incidence annuelle des méningites et des bactériémies & pneumocoques selon Iage, Epibac,

France, 1998-2002 / Figure | Pnenmococcal bacteraemia and meningilis incidence rales by age-group,
Epibac, France, 1998-2002
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Tableau 1 Evolution de Iincidence des méningites 4 pneumocoques selon
I'dge, Eplbac, France, 1998-2005 / Table | Evolution of pneamococcal menin-
gitis incidence rate by age-group, Epibac, France, 1995-2005

{1- 11 mis 17,1 109 064 [047-025

{1 - 4 mois 128 15 094 058147 0, 798
5- 11 mais 20,1 102 051 [034-0, 7% < 107
12 - 23 mok 47 21 057 [030-1,05 0,048
24 - 59 moiks 15 14 093 [054-153] 0,800
5- bd ans 06 09 133 [1,15-1,53] < 107
= b ans 1] 16 095 076118 (668
Total 1.1 1.2 1,05 [0,94-1,16] 0,390



Tableau 2 Evolution de I'inddence des bactériémies & pneumocoques selon
I'age, France, 1998-2005 / Table 2 Erolution of pneumococcal bacteraemia
incidence rafe by age-group, France, 1998-2005

084 [06%1.00)
0 - 4 mois 1,38 [1,00-157) 0,043
5- 11 mois 069 [053-087 0,001
12 - 23 mois 057 [044-0.72) <107
24 - 59 mois 1,44 [1,04-149 0,06
5-6d ans 1,19 [1,13-1.26) <107
> bd ans 1,8 [1,04-1.14 <107

1,12 [1,08-1,16]
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Figure 1. Rates of Invasive Pneumococcal Disease among Children

under Five Years Old, According to Age and Year.

Data are from the Active Bacterial Core Surveillance from 1996 through 2001.
The 1996 and 1997 rates do not include data from New York State. Asterisks
indicate P=0.05 for comparisons of the rate in 2000 or 2001 with the combined
rate for 1998 and 1999.

Source : Whitney CJ et al N Engl J Med 2003;348:1737-46
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Figure 3. Rates of Invasive Pneumococcal Disease among Persons at Least
Five Years Old, According to Age Group and Year.

Data are from the Active Bacterial Core Surveillance from 1996 through 2001.
The 1996 and 1997 rates do not include data from New York State. Asterisks
indicate P=0.05 for comparisons of the rate in 2000 or 2001 with the combined
rate for 1998 and 1999.

Source : Whitney CJ et al N Engl J Med 2003;348:1737-46



Table 2. (Continued.)

% Change in
Estimated Rate P
Age and Serotype Average for 1998 and 1999 2001 (95% Cl)i: Valuef
No. of No. of
Cases Estimated Ratef  Cases Estimated Ratey
cases/100,000 cases/100 000
=65 Yr
All vaccine serotypes 511.5 33.43 374 23.91 —29 (-36t0-20)  <0.001
4 76.5 5.00 58 3.71 —26 (—44 to-1) 0.05
6B 66 431 57 3.64 —16 (-37 to +13) 0.28
o9V 77.5 5.10 51 3.26 —36 (=52 to-13) 0.005
14 144 9.41 94 6.01 -36 (-48t0o-20)  <0.001
18C 27 1.76 19 1.21 -31 (-58 to +12) 0.17
19F 34.5 2.25 34 2.17 —4 (-34 to +43) 0.95
23F &6 5.62 61 3.90 —31 (47 t0-9) 0.01
All vaccine-related serotypesq  128.5 8.38 102 6.52 —22 (-38t0-4) 0.02
All nonvaccine serotypes 278 18.18 298 19.05 +5 (-8 to +20) 0.52

Source : Whitney CJ et al N Engl J Med 2003;348:1737-46
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Figure 1. Annual Incidence of Invasive Disease Caused by Penicillin-
Susceptible and Penicillin-Nonsusceptible Pneumococci among Children

under Two Years of Age, 1996 to 2004.

Source : Kyaw MH et al N Engl J Med 2006;354:1455-63
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Figure 2. Annual Incidence of Invasive Disease Caused by Penicillin-

MNonsusceptible Pneumococci in Persons Two Years of Age or Older,
1996 to 2004.

Source : Kyaw MH et al N Engl J Med 2006;354:1455-63




Surveillance of IPD, 200-2005, children < 5y, who received PCV7 Prévenar*
Black S et al Pediatr Inf Dis J 2007;26:771-777
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Surveillance of IPD, 200-2005, children < 5y, who received PCV7 Prévenar
Black S et al Pediatr Inf Dis J 2007;26:771-777
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Epidemiology of IPD among Older Adults in the Era of Conjugate Vaccine
ABC Surveillance Network, USA
Lexau CA et al, JAMA 2005; 294:2043-51
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Flgure. Annual Incidence of Invasive
Pneumococcal Disease by Age Group for
Adults =50 Year—aActive Bactarial Cam
survelllance, 1558-2003

1204 —_——
"ZEzy ""—-____
g 1004 L
- e
E a7 TS-Ed y "'——_.
Y
'II: . = -_—.___‘.__
& S5-Td y TR X
5] i | [ - =
H q':' n n _—..____. -
e I

908 1908 D00 201 200F  ZDR
oar

Percentage reductions from 1528-19%59 to 2002-
2003 for pereore aged =85 years, —28% (957 con-
Fidemice inberval [CI]. —25% to —19%); T5-54 years,
=35% (95% Cl, —41 % to —25%); €5-7d years, -29%
5% C1-36% to —21%); and 50-64 years. 17 %
5% CL =24% to =113, Peroentage reductions wene
sigrificant (P<. 0013 in =ach age group. PCY-T ind-
cates 7-valent pneumococcal corjugabs vaccine.




Epidemiology of IPD among Older Adults in the Era of Conjugate Vaccine
ABC Surveillance Network, USA
Lexau CA et al, JAMA 2005; 294:2043-51

Tabbe 1. sean Annual Incldence of Invastve PReumoccocal Dissass by Serotype, Age Group, and Time Perlod in sdults =50 Yeas—acthve
Bacterial Core Survelllance, 1998- 2003

2000-2001 2002-2003 2002-2003 ve 12968-1999
1928-1238, I 1 I 1 I 1
Cazas’ Casag’ P Casas/ P Rate Differenca,
Characteristic 100000 100000 Valua 100 00D Walue Changs, % Cazasf 00000
&l sarotypas 40.8 35.5 =001 284 <001 =28 -11.4
Gon{ugaha waccine Sarotypsas M= 7 2.4 18.0 =001 10.2 <2001 -55 -12.3
A goup, ¥
50-64 12.9 121 ar 6.8 <001 -46 -6.0
£:5-74 21.8 18.4 Nk 10.2 <001 -53 -11.4
7544 41.0 a0z <001 15.4 <001 -2 -25.6
=A5 £2.2 A A4 1.3 <001 -55 -ar.e
Serotypes only N pofysacchanide 12.4 11.0 0T 12.5 a3 1 0.1
warCire i = 165t
Age group, ¥ i i
50-64 ia T a0 a.5 B5 ] 0
B5-74 1248 114 i 12.8 47 -G -0a
7544 1210 17.7 A3 203 43 7 1.3
=A5 27.0 B A6 az4 A2 20 ]
Ciher sarobypes ] 5.5 20 Ga .0 13 0a
Age group, ¥
Eg-E-:F a0 za .48 4.7 <001 = 1.7
B5-74 o8 6.3 .54 .1 T2 g 0.z
75484 11.4 10.7 .56 10.8 .5a -4 -0.5
=A5 21.1 17.7 2z 2.0 BT n -0.1
*Saroiypes rcbidad in PCW.T ang d, BB, @, 44, 16C, 104, and 23F. ) ) _ ) ) )
fThe preumcosccal polysacchanda vaccing includes 22 56 1the T inchuded in PCV-T and 16 others. oiderca reported Fore s dsesse cousod by ory of fhoss 16 sero-

tpss 1, 2, 3,5, TF, 8, 0N, 104, 114, 12F, BB, 17F, 104, 20, Z2F, ard 33F,



Epidemiology of IPD among Older Adults in the Era of Conjugate Vaccine
ABC Surveillance Network, USA
Lexau CA et al, JAMA 2005; 294:2043-51

|
Table 2. M=an Annual Incidence of Invasive Pneumococcal Dissase by Disease Syndrome, Serotype, and Time Paricd In Adults =50 Years—Active
Bacteral Core Survelllance, 1998-2003

20002001 2002-2003 2002-2003 vs 1996-1999

Casss/ Cases! P Cases/ p Rate Diffarence,

Preumococcd Disease 100 000 100000 Valle 100000  Vaue  Change, %  CasesA00000
Menirggtiz® 1.7 15 23 1 4 5 0.1
Corjugate vaccine sertypas 08 08 &0 0.5 .00 -3 03
Eeroiypes only In potvaccharkde vacone 0.8 04 e 0.8 AT -3 0.0
Oithar saratypas 0.3 03 & 07 = 001 121 04
Bacteremia wnout 2 focus 10.1 B0 <001 A3 <001 57 5.7
Conjugata vaccine sarotypas 55 50 <001 13 = 001 77 432
Beroiypes only In potveaccharkde vacone 28 16 <001 18 =001 -36 -1
Oihar saratypas 18 11 <00 1.3 004 20 05
IrREive preumoniat 28,5 273 15 228 <001 -20 5.7
Corjugata vaccine serotypas 15.0 TE 8.3 =001 ] TE
Eerofypes only I poly=accharkde vacone 2.0 a5 A7 9.0 .03 11 10
Oiar saratypas a7 A0 28 AT 001 26 10

"eningitis rles inchude 1 20 cases with bath meningitis and irvasive prisumania, 26 7% of 453 1oial cases with meningitis.
thrasive preumonia rabes inchude 120 coses with both maningris and invaskes preumonia, 1.7% of 7300 toll cases with irvasia preumonia

2046 JAMA October 26, 2005 —Vol 204, Ma. 16 (Reprinted) 2005 American Medical Association. All rights reserved.
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IPD in adults > 65y, by serotype & year
Hicks LA et al, JID 2007;196:1346-54

ABC Surveillance Network, USA
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Figure 1. Rates of invasive pneumococcal disease among children
aged <5 years {4/ and adults aged =65 years (8] by serotype and year.
The 7-valent pneumococcal conjugate vaccine (PCV7F) includes serotypes
4, 6B, 9% 14, 18C, 19F and Z3F.



Significant Changes in serotype-specific incidence of IPD
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Emergence of 19A as Virulent & Multivirulent Pneumococcus
Pelton SI et al Pediatric Infectious Diseases Journal 2007:26:468-72
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Emergence of 19A as Virulent & Multivirulent Pneumococcus
Pelton Sl et al Pediatric Infectious Diseases Journal 2007;26:468-72
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Effectiveness of PCV7 : Population-Based Control Study
Barricarte A et al, Clin Infect Dis 2007;44:1436-41

Table 2. Vaccination status of case patients and control subjects and the association

between receipt of at least 1 dose of T-valent pneumococcal conjugate vaccine (PGV7)
and occurrence of invasive pneumococcal disease (IPD), by serotype.

IPD serotype Case patients  Control subjects  Matched OR (95% Cl) F
All serotypes® 18/85 (21) 114/425 (27) 0.69 (0.37-1.27) 23
FCVT serotype 1/36 (3) 321175 (18] 0,12 (0.02-0.91 04
PCV7-relatad seratype /27 (19) £2/136 (39) 0,30 (0.10-0.98) 04
Mon-PCVT serogroup 12/21 (57) 19/105 (28] 6.16 (1.63-23.3) 002

NOTE. Data are the proportion (%) of case patients of control subjacts who weare vaccinated,
* Includes 1 nontypeabls and 1 nontyped casea,



Effectiveness of PCV7 : Population-Based Control Study

Barricarte A et al, Clin Infect Dis 2007;44:1436-41

Table 3. Association between 7-valent pneumococcal conjugate vac-
cine {PCVT7) vaccination status and invasive pneumococcal disease (IPD),

by serotype.

IPD serotype,

vaccination status

All serctypes®
Not vaccinated®
Incomplete
Completa

PCVT serotype
Mot vac-::inaredh
Incomplete
Completa

FPCVT-related serotype
Mot vacecinated”
Incomplete
Completa

Mon-PCWYY serogroup
Mot vacecinated”
Incomplete
Complete

Fatio of

case patients to
control subjects

67/211
4444
14770

240143
013
119

22/83
118
4/z4

8f76
313
6

Matched OR (95% CI)

1.00
0.39 (0.13-1.17)
0.90 (0.44-1.84)

1.00
0 {indetarminate)
0,19 10.03-1.54)

1.00
0.19 {0.02-1.56)
0.36 (0.10-1.30)

1.00
2.54 {0.44-14.5)
13.3 (2.39-74.4)

F

.09

99
A2

A2
A2

20

00z

# Includes 1 nontypeable and 1 nontyped cases.

® Refarence.



Impact de la vaccination genéralisée des
nourrissons et enfants par le 7vPCV

o Effets directs de la vaccination

— Reéduction tres forte des infections invasives a pneumocoques les plus
graves (septicémies, méningites), y compris les souches résistantes,
lies aux sérotypes vaccinaux

— Réduction partielle des otites moyennes aigués liées aux STV
— Reéduction du portage nasopharyngien des STV

— Reéduction du portage nasopharyngien des souches de
pneumocoques résistantes aux ATB usuels

« Effets indirects de la vaccination
— Reéduction des infections invasives [S & R] chez les adultes non
vaccinés grace a I’impact sur le portage (immunité de groupe)
— Risque d’accroissement du portage (effet de remplacement) et des

Infections [invasives ou non invasives (otites)] par des STNV qui
pourraient étre resistants aux ATB usuels




Evolution de la couverture vaccinale
(Sources - SNIR-AM, échantillon SNIR-AM, enquéte THS)
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Evolution des meningites a pneumocoque chez les
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Evolution des bacténémies a pneumocoque, chez
les moins de 2 ans, Epibac France 1998-2006
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Evolution des bacténemies a pneumocoque, chez
les moins de 2 ans, Epibac France 1998-2006
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De Roux A et al, PnC versus PPV in elderly adults, Clin Infect Dis 2008;46:1015-23

Dose 2 Total Reqgi
LA {at 1 year interval) - ST
TvPnC MN=43 (TvPnCi7vPn(C)
N=110 TvPnC
PPV MN=38 {(TvPnCIPPV)
N=109 PPV e > TvPnC N=78 {PPVIT¥PnC)

Total number of withdrawals at dose 2 N=60



De Roux A et al, PnC versus PPV in elderly adults, Clin Infect Dis 2008;46:1015-23

Table 1. Antipneumococcal polysaccharide binding antibody concentrations following the first and second doses of vaccine,

Seratype-speaific postvaccination antipolysaccharide geometne mean concentration (GMC), mean wlaml (25% Cl

No. of
Vanahle subjacts 4 il ay 14 1aC 1aF 23F
First doze, by initial vacane
ToPnC 1Mo 310243 80°%060-108 9875128 17.0%%(23240 120 H01-187) 550174 124*E @070l
PRY 107 140120 44taE8 282848 8RB0 BEP(R2-RY 4403458 0 38° (2950
Second dose, by vaccine corbination”
TP 7vPrl £ 310851 1003474 5700081 185008256  BEI6Z18 54B3585 152000212
TuPnCIPRY % 2001235 540390 5702689  45BA2Y  TEEIN 84FEIAN 74510138
PRY/7vPnC B 0 0sd 227052 a0 e aseg RIT@7-BE 205050 2070944

NOTE. 7vPnC, 7-valent conjugated pneumacoccal polysacchanide vaccing; PPV 23-valent pneumacoccal polysacchands vaccine.

* GMC after initial vaccination with 7vPnC is significantly higher than GMC after initial vaccination with PPV (P 01)

D GMC after PPV/TvPnC vaccination is significantly lower than GMC after vaccination with a single dose of 7vPaC (P 01).

“ Vaccine combination is expressed as initial vaczine administerecsecond vaccine administered,

% GMC after 7vPnC/7vPnC vaccination is significantly lower than GMC atter vaccination with a single dose of 7wPnC (P = .02).
® GMC after 7vPnC/PPV vaccination is significantly higher than GMC after vaccination with a single dose of PPV (P = 0F).
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Table 2. Geometric mean titers (GMTs) of antipneumocaoccal opsonophagocytic antibody (OPA) following the first and second doses

Serotype-specific postirmunization OPA titers, GMT 185% Cli

BB ay 14 18C 19F 23F

of vaccine.
fla. of
Yaccing subjects a
First dase,
by iritial vaccing
79Pni 110 1457 (ga7-2130)
PRy 104-107 B62* (454-971)
Second doss,
by vaccine
combinatian”
TvPnC TPl 43 1391 (368-2020]
TwPnC/PRY 38 1508" (RE3-2625)
PPYITVPRC 78 4567 (305-530)

13517 (o3e-1946) 20157 (2142-3067)  2307°F (1606-35791  1318°° (p1otEedl 182 121273 1308°° (RG2-1080)
509 (552-1184) 5eR® (710-1366) 1011® {B30-15381 465 (214-658) 203 28-203) 202 (206-444)

2184 (1166-4127) 2567 (1580-4142) 2027 (1898-4212)  O00 (545-1487) 264 11494691 40067 (2217-7564)
172 (578-23761  228E® [1187-4288)  2428° [1386-43758) 0ae® (B10-1569)0 5227 (209-824)  1476° (771-2828)
353° (204-610) 11207 72117690 10067 (661-15320  282° (170-446) 87 (52-144) 396" (202-775)

NOTE. 7vPnC, 7-valent conjugated preumocaccal polysaccharide vaccing; OPA, opsonophagocytic; PPV 23-valent preumnococcal polysaccharide vaccine.

* GMT after 7vPnC vaccination is significantly higher than GMT after PPV vaccination (P .01). For serctyps 6B, P = 08,

B GMT after PPV/TvPnC vaccination is significantly lower than GMT after vaccination with a single dose of 7wPnC (P 010,

“ Vaccine combination is expressed as initial vaccine administered/second vaceine administered.

@ GMT after TvPnC/7vPnC vaccination is aignificantly higher than GMT after vaccination with a single dose of TPnC (P« 01,
® GMT after vaccination with 7PnC/PPV is significantly higher than GMT after vaccination with a single dose of PPV (P« 0F).



