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Belgi&

Top ten causes of death, all ages
Belgium, 2002

Deaths

Causes
All causes 102 100 100
Ischaemic heart disease 14 15 13
Cerebrovascular disease 2 9 =
Trachea, bronchus, lung cancers 7 7 8
Lower respiratory infections 5 5 ﬂ
Chronic obstructive pulmonary disease 4 5 4
Alzheimer and other dementias® 4 4 pi
Colen and rectum cancers 3 3 3
Breast cancer 2 3 4
Self-inflicted injunes 2 2 &
Prostate cancer P 2 1
Source: Death and DALY estimates by cause, 2002 e 15 \
http:/fwww. o who.int/entity/healthinfo/statistics/bodgbddeathdalyestimates. xls ,i{ /j/’/

S\ 72
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Incidence of
Lower Respiratory Tract Infections

2] .. : Outpatient CAP

104 . : Hospitalized CAP
i
O
0
A
c
o)
v
o
o 6
o
o
o
— 4_
~
Z
. M : Male
F :Female

M FMFMTFMFMTFMF
65-69 70-74 75-79 80-84 85-90 =90 : Age group

Clin Infect Dis 2004;39: 1642-50



Pneumonia and Health Care Setting
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Immunosenescence

Vaccine antigens
intramuscularly injected -

Ve

macrophage L -. TLR dYSfunC'ion
Site of injection a 4"—‘-' oos’ ] (1) l
T — 2)

immature DC

pro-inflammatory

cytokines mature DC

. L
- "
-®
follicular DC ' » —
naive C04+ T-cell S
Mm lnawe B- cell\w _
ke \ O

memory B-—I:lll antubod-,r secreting B-cell

memory and )‘H { memory and %
AB affinity | @ O
Bone marrow . 0
AB repertoire | @ CD4+/CD8+ | CMV, CD8+CD28-

memory CD4+ T-cell memory CD8+ T-cell
= long-lived plasma cell



Immunosenescence

Frailty and immune response TIV
]
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Immunosenescence
Frailty and immune response PCV7 & PPV23
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Tackling immunosenescence
—

- Immune — rejuvenation

maintenance of a normal thymic environment
by using cytokines, growth harmone, sex-
steroids, growth facters and nutrients

Replacement

replacing the immune function lost by ex vivo
generated cells

Reprogramming
regulating telomere length and stability

i Ability of the 4
cell-mediated immunity
to respond to ]
new antigens

ADVANCING AGE

IMMUNE RISK PROFILE
inverted CD4:CD8 ratio
u naive T-cells
A senescent T-cels
CMV seropositivity
INFLAMMAGING
switch Thi-like cytokine response to Th2-like
cytokine response
A IL6, THF-a, IL-1B, IL-18, IL-12

AGE (2013) 35:609—620



Tackling immunosenescence

Enhancing vaccine effect

Vaccine coverage (epidemiology, valency)
High dose vaccines
’ Adjuvated vaccines
Vaccine formulations (virosome, ID, IN + SC/IM,...)

Booster vaccines

Higher postvaccination Ab titers



Influenza vaccination Belgium

N
A. Group 1:

" Pregnant women (2nd & 3th trimester)

W > 6 m. + chronic heart, lung, kidney, liver, metabolic, neuromuscular,
immunological disease

= 265y.
® |Institutionalized persons

W 6m — 18 y. + chronic aspirine use

Group 2:

¥ Health care workers

Hoge federale overheidsdienst
Gezondheidsraad ;;, hig @ ., VOLKSGEZONDHEID, VEILIGHEID VAN DE VOEDSELKETEN EN LEEFMILIEU



Evidence: controversies TIV

O Authors' conclusions

The available evidence is of poor quality and provides no guidance
regarding the safety, efficacy or effectiveness of influenza vaccines for

people aged 65 years or older. ] Cochrane Tustedevidence.
= L- b Informed decisions.
DOI: 10.1002/14651858.CD004876.pub3 ' IDrary Better heatth,
1007 —# favours vaccine
D C oc h ra n e re-q r ra ng ed : lﬁ:f:;:;iveness against lab-conf. disease paa.
.Eﬂectiveness against ILI o
754 ®in=37)
Effectiveness against complications
-

(non-fatal + fatal: N = 66)

Support for policies to vaccin

DExpected pattern = o
l" \ "‘

(2013) 6030- 6033 50
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TIV vaccination in the elderly

" Influenza vaccination effect elderly

“ VE visits: 25 %

PN/ . _ __ew M __a%_ 1 4 0/
Visits Odds ratio Hospitalization Odds ratio
Study — (95% CI) % Weight Study — (95% Cl) % Weight
Cheng AC (2015) - 0.83 (0.70,0.99) 203
Grijalva CC (2015) 0.85 (0.37,1.97) 09
Chen Q (2014) - 0.71(0.49,1.03) 389 Gilea R (2015) 1.06(0.74,1.54) 41
' Puig-Barbera J (2015) — 0.79(0.61,1.04) 9.1
Sullivan SG (2014) . | 0.70 (0.41,1.21) 177 Castila J (2014) . 0.04{0.63,1.42) 36
.| Kwong JC (2013) - 0.74 (0.63,0.88) 233
McLean HK (2014) - 080 (0.58.1.12) 83 Puig-Barbera J (2012) 0.71 (0.42,1.21) 24
: Van Vuuren A (2008) - 1.01 (0.85,1.19) 205
Orellano PW (2010) 0.43 (0.18,1.02) 10
i Havers F (2015) .l 0.88(0.71,1.08) 14.7
Overall (95% CI) é 0.75 (0.60,0.94)
Overall (95% Cl) & 0.86 (0.79,0.93)
A 1 3 Y i 3
Qdds ratio QOdds ratio

Hum Vaccin Immunother. 2017 May 8; :0. Epub 2017 May 8.




Effectiveness of seasonal influenza vaccine in community
dwelling elderly people: a meta-analysis of test-negative
design case-control studies

4 Influenza activity

Vaccine match Vaccine mismatch
OR (95% ClI) p value OR (95% CI) p value
Non-epidemic seasons 0-65 (0-41-1-03) 0-0656 0-87 (0-57-1-32) 0-5043
Sporadic activity 0-69 (0-48-0-99) 0-0489 0-92 (0-68-1-25) 0-5945
Local activity 0.62 (0-28-1-36) 0-2126 0-83(0-38-1-79) 0.6079
Epidemic seasons 0-48 (0-39-0-59) <=0-0001 0-64 (0-52-0-78) 0-0004
Regional outbreaks 0-42 (0-30-0-60) 0-0002 0.57(0-41-0-79) 0-0029
Widespread outbreaks 0-54 (0-46-0-62) =0-0001 072 (0-60-0-85) 0.0015
OR=odds ratio.
Table 2: Results from the mixed-effects meta-regression model

Lancet Infect Dis 2014;14: 1228-39



High dose vs low dose TIV (>65 v.)
Effect against laboratory proven influenza

I I ———
“'HD VE + 25 % vs LD TIV

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
DiazGranados 2013 14 6107 8 3051 3.7% 0.87 [0.37, 2.08) -
DiazGranados 2014, Y1 23 7253 42 7244 10.9% 0.55 [0.33, 0.91) —
DiazGranados 2014, Y2 205 8737 258 8749 854% 0.79 [0.66, 0.95) .‘
Total (95% CI) 22097 19044 100.0% 0.76 [0.65, 0.90] 3
Tolal events 242 309
Heterogeneity: Tau? = 0.00; Chi? = 1.92, df = 2 (P = 0.38); I = 0% of p ofz ois 2 5 140
Test for overall effect: Z = 3.16 (P = 0.002) Favours high-dose Favours standard dose

Vaccine. 2017 May 15;35(21):2775-2780.


https://www.ncbi.nlm.nih.gov/pubmed/28431815

MF-59 udjuvated TIV vaccine effect
N

A. Laboratory-confirmed influenza

Crude odds ratios (fixed-effects model) Adjusted odds ratios (fixed-effects model)
Study T OR (95% CI) % Weight Study T a0R (95% CI) % Weight
Puig-Barbera, 2012 —.—— 0.56 (0.20-1.56) 57.5 Puig-Barbera, 2012 | ————1 0.57 (0.152.11) 50.2
Van Buynder, 2013 | -Tl—— 0.27 (0.08-0.86) 425 Van Buynder, 2013 B 0.28 (0.07-0.98) 498
Overall - 0.412 (0.190-0.893) 100 Overall o 0.399 (0.157-1.013) 100
0=0.84 (p=136) 0-0.55 (p=.46)
P=0% 1 F=0% 0 1 2 60 (0} VE
OR OR
B. Hospitalization for pneumonia and influenza
Crude odds ratios (random-effects model) Adjusted odds ratios (fixed-effects model)
Study - OR (95% CI) % Weight Study ’ a0R (95% Cl) % Weight
Puig-Barbera, 2004 —IL 091 (0.68-1.23) 33.9 Puig-Barbera, 2004 —— 0.52(0.34-0.80) 274
Puig-Barbera, 2007 —l—— 0.73(0.40-1.35) 25.7 Puig-Barbera, 2007 —— 0.31(0.14-0.71) 7.6
Gasparini, 2013 = 0.05 (0.01-0.35) 6.1 Gasparini, 2013 0.12 (0.01-1.39) 09
Spadea, 2014 - 0.48 (0.37-0.64) 344 Spadea, 2014 B 0.51 (0.40-0.70) 641
Overall - 0577 (0.334-0.999) 100 Overall & 0.488 (0.390-0.610) 100
16.03 (p<.001
s (p=001) 0=2.64 (p=45) 0
F=81% 0 1 . : 50 /0 VE
OR Yo 0 1

Vaccine. 2017 Jan 23;35(4):513-520


https://www.ncbi.nlm.nih.gov/pubmed/28024956

Pneumococcal vaccination,

mipeld
rom
TARGET GROUPS: February 2015

Adults with high risk for PD

“ Immunocompromise
" Asplenia (anatomic or functional)
W Sickle-cell disease and hemoglobinopathia

" CSF leakage or cochlear implant

Adults with comorbidity

¥ Chronic heart disease
Hoge
Gezondheidsraad

Chronic liver disease or ethyli o
federale overheidsdienst
. VOLKSGEZONDHEID, VEILIGHEID VAN DE VOEDSELKETEN EN LEEFMILIEU

Chronic kidney disease

% Chronic lung disease



Pneumococcal vaccination,
.ipelgiom

February 2015
Adults 19-85 y. with high risk for PD

® Primo-vaccination : PCV13 3 PPV23 after 8w
" Previously vaccinated with PPV23: PCV13 once > 1 |. after last PPV23

¥ Revaccination: PPV23 every 5 .

Adults 50-85 y. with comorbidity
Healthy adults 65-85 vy.

® Primo-vaccination: PCV13 53 PPV23 after 8w

" Previously vaccinated with PPV23: PCV13 once >

Hoge
" (Booster: ? Depends on epidmiologie over 5 y. and Gezondheidsraad
Adults >85 Y. federale overheidsdienst
. VOLKSGEZONDHEID, VEILIGHEID VAN DE VOEDSELKETEN EM LEEFMILIEU

" No data on effect > 85 j.



Evidence: controversies PPV 23

] NeumgAX2
Meumocgccal vacd®

Pulg\ra[ent, MsD)

. Bmeg/osmb

‘Subcutaneous of Mt
Use Only

| 1 Dose Vial 0.5 mLI
"\\_ -

= Authors' conclusions

This meta-analysis provides evidence supporting the recommendation
for PPV to prevent IPD in adults. The evidence from RCTs is less clear
with respect to adults with chronic illness. This might be because of lack
of effect or lack of power in the studies. The meta-analysis does not
provide evidence to support the routine use of PPV to prevent all-cause

pneumonia or mortality.

DOI: 10.1002/14651858.CD000422.pub3

1) Cochrane rrustdeidence.
€ Ll b I"a I’y Better health. .



PPV23 vaccination
in COPD patients

Effect of pneumococcal vaccination
COPD exacerbation prevention: 47% VE (Cl:19-56%)
CAP prevention: 48% VE (Cl:11-57%)

No effect
Mortality

Hospital admission

Cochrane Database Syst Rev. 2017 Jan 24;1:CD001390.


https://www.ncbi.nlm.nih.gov/pubmed/28116747

PPV23 effect on IPD and PP in
smelderly

P'(PPs 73 % VE

- 'PP: 64 % VE

PPWZ3 no vacoine Risk Ratic Risk Ratio
Study or Subgros Ewvaents Total Ewents Total Weight W, Random,. 95%. CI1 N, Random, 95% CI1
1.1.1 IPD {any serotype), RCTs
Alfagarma 2006 [s] Boo a Tas Mot estimalkble
Honkanen 1999 2 19549 S 182488 S2.9% 0.38 [0.07F, 1.95] L]
Mlaruyama 2010 (n] 1140 3 1149 16296 a1« [0.01, 2.78]
Oirtgvist 1998 1 T3 5 873 30.9%% 0.22 [0.03, 1.88] *+ -
Subtotal (95% CI} 22282 Z1308 100.0% 0.27 [D.08, 0.90] e ——
Total events 3 13

Hateroganaity: Tau® = 0.00: Chi® = 0.37, df = 2 (P = 0.83); I¥ = 0%
Test for overall effect: Z = 2,13 (F = 0.03)

1.1.2 PP, all RCTs

Alfagamea 2006 o 800 5 Tag S5.9% 008 [0.01, 1.54]

Homkanen 19993 52 19549 40 18488 34008 1.23 [0.81, 1.88] -
Mlaruyama 2010 14 1140 ar 1149 30.5%% 038 [0.21, 0.70] ==
Ortgwist 1998 19 a3 16 873 0. 5% 1.31 [0.68, 2.52] — -
Subtotal (95% Cl) 22282 21308 100.0% 0.75 [0.35, 1.62] e
Total events a5 a8

Heterogeneity: Tau® = 0.41; Chi® = 13.48, df = 3 (P = 0.004); |17 = 78%

Tast for overall effect: Z = 073 (P = 0.46)

1.1.3 PP. RCTs with low risk-of-bias only

Alfagerme 2006 o f=tule ] =] Tag 4. 2% D.0e [0.01, 1.64] -

Maruyama 2010 14 1140 37 1149 958% 0_38 [0.21, 0.70] t
Subtotal (95% Cl) 1940 1947  100.0% 0.36 [0.20, 0.65])

Total ewvents 13 a2

Heterogeneity: Tau® = 0.00; Chi® = 0.91, df = 1 (P = 0.34); 1" = 02
Tast for overall effect: = 3 37 (P = 0.0008)

.05 o2 1 a5 20
Favours PPWVZ3 Fawvours mo waccine

Falkenhorst G, Remschmidt C, Harder T, Hummers-Pradier E, Wichmann O, et al. (2017) Effectiveness of the 23-Valent Pneumococcal Polysaccharide

Vaccine (PPV23) against Pneumococcal Disease in the Elderly: Systematic Review and Meta-Analysis. PLOS ONE 12&1 ):321 69368.

https://doi.org/10.1371 /journal.pone.0169368 *

http:/ /journals.plos.org/plosone /article?id=10.1371 /journal.pone.0169368 .@ * P LOS ONE
- ¥

TENTH ANNIVERSARY



http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0169368

PPV23 effect on IPD in elderly
== Observational studies

- IPD
Cohort studies: VE: 45 %
Case control: VE 59 %

- VT-IPD
Case control: VE 73 %
Case case: VE 37 %

https://doi.org/10.1371 /journal.pone.0169368
http:/ /journals.plos.org/plosone /article2id=10.1371 /journal.pone.0169368

PPV23 no vaccing

Study ar Subgrou) log[Odds Ratic] SE__ Total
1.2.1 IPD (any serotype), all cohort studies

Hechiar 2012 -1.0408 08508 3062
Jackson 2003 -0.5852 0.2615 84203
Ochaa-Gandar 2014 -0.9676 0.7584 28662
Tsai 2015 =1.4271 03342 2200181
Vila-Corcoles 2006 -0.5108 05161 17401
Subtotal (25% C1) 363400

Heterogeneity: Taw? = 0.03; Chi =451, df =4 (P =0.34); P = 11%

Test for overall effect: Z = 4,32 (P < 0.0001)

1.2.2 IPD (any serotype), cohort studies with low risk-of-bias only

Jackson 2003 -0.5B52 02615 B4203
Ochoa-Gondar 2014 -0.96T6 0.7584 28682
Vila-Corcoles 2006 05108 0.5161 17401
Subtotal (35% CI) 130266

Heterogeneity: Tau® = 0.00; Chi* = 0.27, df = 2 (P = 0.87); F = 0%
Test for overall effect: Z = 2.71 (P = 0.00T)

1.2.31PD (any serotype), case-control studies

Dominguez 2005 -1.18682 0.2687 149
Leventer-Robers 2015 -0.5463 0.1T12 212
Wila-Carcoles 2009 -1.085 0.3418 94
Subtotal (5% CI) 455

Heterogeneity: Tau® = 0.09; Chi' = 4,97, df = 2 (P = 0,08); F = 60%

Test for overall effect: 2 = 3.84 (P = 0.0001)

124 VT-IPD, case-control studies

Dominguez 2005 -1.2837 0.3013 13
Wila-Carcoles 2009 -1.426 0.5125 S0
Subtotal (95% CI) 181

Hetarogeneity: Tau® = 0.00; Chi* = 0.06, df = 1 (P = 0.81); F = 0%
Test for overall effect: Z = 5.08 (P < 0.00001)

1.2.5 VT-IPD, case-case studies

Andrews 2012 0578 01002 843
Gutidrez 2014 0.5EEE 01006 588
Rudnick 2013 0537 01511 1138
Wright 2013 05009 02926 374
Subtatal (95% CI) 2943

Helarogeneity: Tau® = 0.00, Chi*= 137, df = 3 (P = 0.71); F = 0%
Test for overall effect: Z = 6.15 (P < 0.00001)

Odds Ratio Odds Ratlo
Total Waight IV, Random, 95% CI V. Random, 95% CI
ITIH 49% 035006, 204) 41—
42577 44.0% 0.56 [0.33, 0.93) ——
30000 6.9% 036009, 168) — |
220181 30.1% 024 [0.12, 0.4E) —_—
16504 14.1% 0.60 [0.22, 1.65] e
345982 100.0% 0.42 [0.28, 0.62] L
42977 T2T% 0.56 [0.33, 0.93] ——
30000  B.6% 0.38 [0.09, 1.68) —
16504 18.7% 0,60 [0.22, 1.65) —_—
89481 100.0%  0.55[0.35, 0.85] -
447 39% 0.30 [0.18, 0.52) —
848 429% 0.58 [0.41, 0.81) -
188 25.7% 0.34 [0.17, 0.66] —
1483 100.0% 0.41 [0.26, 0.65] -~
93 T4.3% .28 [0.15, 0.50) ——
100 257% 0.24 [0.09,066) — =
483 100.0%  0.27 [0.16, 0.44] -
BE3  54.5% 0,60 [0.56, 0.83) =
21 154% 0.55 [0.38, 0.81] —
240 24.0°% 0.59 [0.44, 0.79) =
73 B4% 0,61 [0.34, 1.08) ]
1377 100.0%  0.63 [0.55, 0.73] +

01 02 05 1

2 5 10

Favours PPV23 Fawours no vaccine
Falkenhorst G, Remschmidt C, Harder T, Hummers-Pradier E, Wichmann O, et al. (2017) Effectiveness of the 23-Valent Pneumococcal Polysaccharide
Vaccine (PPV23) against Pneumococcal Disease in the Elderly: Systematic Review and Meta-Analysis. PLOS ONE 12(1): e0169368.

@ PLOS | ONE

TENTH ANNIVERSARY



http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0169368

PPV23 effect on PP in elderly

-+ Observational studies
=l Cohort studies: VE: 48 %
U Case control: VE 53 %

D C q Se Cq Se. 3 8 /OFF"U'EJ no waccine Odds Ratlo Ondds Ratio

Study or Subgroup log[Cdds Ratio] Total Total ‘Weight IV, Riandom, 95% I IV, Fiandom, 95% i
1.3.1 PP, cohort studies

Ochoa-Gondar 2014 -0.7133 Q.2T7T5 28662 L R e D48 [0o25, 0.84] — -
“Wila-Corcobas 2 -0.58978 00,2388 17401 16504 5 .B% 055 [O034, 0.88] ——

Subtotal (95% CI) 46063 46504 100.0% 0.52 [0.37, 0.75] B

Hetanogpanaity: Tau® = 0ui0; Ch® = 0,10, of = 1 (P = 0.T5); 1* = 0
Test for ovarall effect: £ = 3.58 (P = 0.3 )

Vila-Corcobes 2000 07636 01853 102 271 100.0% 0.47 [0.32, 0.67] t
Subtotal (D5% CI) 10Z P | 100 0% 0. 47 [0.3Z, 0.67]

Hebtarogenaity: Mot applicable

Test for avarall effect: £ = 412 (P < 0.0 1)

1.3.3 PP, case-casa-siudy
Wiemken 2014 0462 0O1T1T 279 2400 100.0% 0.63 [0.45, 0.88] t
Subtotal (95% CI} 279 2409 100.0% 0.63 [0.45, 0.88]

Heternogemneaity: Mot applicablae
Test for cverall effect: £ = 269 (P = 0.007)

01 o2 o5 A ! 5 10
Fawvours PPVZEE Fawvowsrs md wisoine

Falkenhorst G, Remschmidt C, Harder T, Hummers-Pradier E, Wichmann O, et al. (2017) Effectiveness of the 23-Valent Pneumococcal Polysaccharide
Vaccine (PPV23) against Pneumococcal Disease in the Elderly: Systematic Review and Meta-Analysis. PLOS ONE 12(1): e0169368.

https://doi.org/10.1371 /journal.pone.0169368 - @
http:/ /journals.plos.org/plosone /article2id=10.1371 /journal.pone.0169368 '@ . P LOS | ONE
- ¥

TENTH ANNIVERSARY



http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0169368

Effectiveness, immunogenicity and safety of PPV23

revaccinations in the elderly: a systematic review.
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https://www.ncbi.nlm.nih.gov/pubmed/27887596

Effect TIV + PPV vaccination

= - TIV + PPV23

Preumonia:Q-value=1.012, d=3, p-vatue=0.798, I-squared=0%

All caused mortality:Q-value=3.245, df=3, p-value=0.335, I-squared=7.55%

?n:;:':':m" “‘:;"k" "I:':I‘;' [;‘:‘“'I':r Zovalue pvalue Relative risk and 93%CL. -
Pnewmonia
Chang (2012) 0850 0689 140 .1SI7 0129 17.19 n . + 2 0
Kawakami (2010) 0730 0437 1221 41200 0230 287 P neumoniad v E . 3 /0
Tung (2010) 0260 0621 0931 2653 0.008 o 18.42
Christenson (2004) 0756 0677 0845 4940 0000 6151
Combined eflect 0771 0707 0842 5846 0000 | n M lo) r.l. a I i.l.y V E . + 2 6 %
(X TR n 100 1000
PVEFY Fv
All caused mortality
Chan (2012) 050 039 0837 2759 0.006 1659
Chang (2012) 0740 05 0960 2264 0024 %79
Hung (2010) 0860 063 LISE 0994 0320 35.95
Christenson (2004) 0414 0047 36 0795 041 - 047
Combined effect 0738 0618 0883 3334 0001 '
00 00 10 10.0 100.0
T PVHRY KV
Heterogeneity:

Hum Vaccin Immunother. 2016 Dec;12(12):3056-3064
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PCV/7, PCV10, PCVI13
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PCV13 in adults

Immunogenicity PCV13
> PPV23 in PPV naive 60-65 .

> PPV23 in PPV prevaccinated = 70 y.

NA immimnAatalarana lhAaAactina

. 1000 Serotype 1
2

=

c

0

= 100

=

L]

£

Q

(3 10

Pre-\:ux 1 Monlth 1 1 Yleur Pre-\:ux 2 1 M::mlh

Post-vax 1 Post-vax 1 Post-vax 2

a PCV13/PPSV23
= PCV13/PCV13
PPSV23/PPSV23



Number 42,237 42,255 84,492

CAP ITA _ 555% 56.3% 559 %

Age, mean (SD) 72.8 72.8 72.8

<75y 687 % 68.8% 68.7 %

_ 27.8% 27.8% 27.8%

>85y 3.6% 3.4% 3.5%

_ 42.3% 42.4% 42.3 %

*: asthma, Diabetes, Splenectomy Heart, Lung, or Liver disease.

N Engl J Med 2015;372:1114-25.



PCV13 in adults: CAPITA

A Vaccine-Type CAP B NBand NI CAP C Vaccine-Type IPD

g 90+ o, lacebo, | g gy g 90-

w 171} W

E. 70+ E\. 704 E.. 704

“ 60 & 604 Placebo « 60-

g 504 8 504 é 501

Z 40+ Z 40 Z 404

2 30 2 - POVI3 2 3] Placebo

& 201 5 2 5 2 et

: 104 £ 104 E 14 . Lot v

g 05 g 0 I I I I g 0 = A qu I I
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4

Years since Vaccination Years since Vaccination Years since Vaccination

VT CAP (PP)
I /556 21.82 — 62.49 < 0.001
Age groups
I 5254 24.09 - 70.99 0.001
75-84y  46.43 -4.33 - 73.57 0.07
o =s8sy -100 -1156.63 — 57.78 0.51

N Engl J Med 2015;372:1114-25.




PCV 13 vaccine efficacy and age
—

Model derived vaccine efficacy
(VT-CAP-IPD in mITT population)

. §
o
I

o
&)
|

0.0

Vaccine efficacy

| | | | | |
65 70 75 80 85 90
Age (years)
DOI: 10.1093/cid /civ686



European National Recommendations
for Prevenar13 in Adults

I Age recommendation .

CauCAR
At risk recommendation
" High risk recommendation : @:}

No recommendation

* Recommended At Risk >5 years but not approved by Health Authority. ** National Age based funded but not recommended.
Last update 2015-09-09. References are available on request.



Herd vaccination strategy
N




Herd vaccination strategy:
Children and Influenza

Excess Deaths Afttributed to Pneumonia and Influenza

- Vaccine campagne
schoolchildren

Jr_' HJapan, pneurmonia and influenza - 14
= 12

Japan, all causas - 10

- &

— &

— £

— 2

rl;:-,, 1r1;=1rl%1rl1rll1r|1r|l1br‘l1r D

ST g™ g & S T

N Engl J Med 2001;344:889-96

(per 100,000 population)



Indirect protective effect

T X /2

Vaccination ~ Control Risk Ratio Risk Ratio
Study or Subgroup Events Totel Events Total Weight M.H, Random, 954 CI 14, Random, 95% CI
1.1.1 1PE to the community from vaccinating school-age children
LCILeob2010 (N3-15) WM 80 1055 101%  040(026,059 -+
Sublotal(95% C1) 1m 105 100%  040[028,059) ¢ |PE=60%
Totalevents W 80 (95% CI, 41-72%)
Heterogeneity, Not applicable
Testforoveralleflect 2= 474 (P < 0.00001)
1.1.21PE to household members from vaccinating school-age children
IUKing2006 (LAVS-14) 253 3002 TI0 5488 265%  0.65(056,074 *
ARTIKIng2006 (LANS-14y) 979 3022 2430 5488 332%  0.73(068,077) 1
LOICvrt 30t (V:18) 11 60 16 68 38% 07803915 —_r
LOICowrlB0LAMA1G) 11 49 16 68 39%  095(049,187 -
LCICowing20100VB-15) 6 189 2 123 08%  195(040,957
Subtotal (95% C1) 6342 M5 6624  071(065,078) \| o IPE=29%
Toalevnls 1260 6 (95% CI, 22:35%)
Heterogenelly Tau'= 0.00; Chi= 479, df= 4 (P=031) P=16%
Testfor overall eflect Z= 761 (P «0.00001)
1.1.31PE to household members from vaccinating pre-school children
AR Prnci2003(V6m-) 3784 30 09%  038(008,169) —_—
1L Hurwitz20000V2-5) 1M N HE s 0s0I08 =
ARTIESpos2003(VEmdy) 2 1%6 3 173 06%  086[0M1,387 —
ARTIHUWEZ000IV2) 53 113 66 15 164% 084065109 + s
Subtatal(95% ) 1130 m M 078[062,0) ¢ [PER22
Tolal vents B 0 (95% C1,1-38%)
Heterogenelly. Tau*= 0.00; Chi*= 266, dfz 3 (P= 0.45) F= 0%
Test for overall effect 2= 200 (P=0.04)

=190,

Total (95%C)) o743 13063 1000%  0.68[059,079] ) QQIFE gu' "
Totalevenls 1368 3956 (9% C, 21:41%)
Heterogenslty. Tau?= 0.01; ChF= 16:89,df= 8 (P = 0.08);P= 47% 5001 011 1?0 106'

Testforoverall effect 2= 5.30 (P < 0.00001)
Tastfor subroup diferences: Chi*= 917, df=2(P= 0.01), F=78.2%

Favours [vaccination] Favours [control)

- School-age children
“I Community: VE 60 %
“ Household: VE 32 %

I Preschool children

“ Household: VE 22 %
= Total: VE 32 %

Clin Infect Dis. 2017 May 5. doi: 10.1093 /cid /cix420.


https://www.ncbi.nlm.nih.gov/pubmed/28475770
https://www.ncbi.nlm.nih.gov/pubmed/28475770

Herd vaccination strategy:

HCW and Influenza
- 0.14 1 [0 Vaccination arm Spearman r=—0.42; P=.007
0.12 e Control arm [
P 0.10 - -
© 0.08 - ® L e ° -
I:I
£ 0.06 - ° S R o
o ° g s
Q0041 o . [J
O |
0.02 - ® e - O
0.00 . : ; . .
0 20 40 60 80 100

Staff vaccine coverage JAGS 2009;57:1580-86

TIV vaccinated Health Care Workers Belgium

38.6 % (95 % Cl: 26,4 — 44,4)

Gezondheidsenquete 2008



LCONIroversies:
Herd vaccination strategy for HCW
Clnd IanWén\JZG Residents Remark

Carman 2000 50.9 vs 4.9 % Mortality | Necropsy PCR influenza {
Influenza =

Hayward 2006 48.2 vs 5.9 % Mortality | In moderate, not in low
ILI influenza season

Physician visits {
Hospialisation |

Oshitani 2000  Vaccine coverage t  ILI attack rate | Resident coverage 1
(80 %)
Potter 1997 61 % Mortality | No mortality | by resident
ILI{ vaccination
Lemaitre 2000 69.9 vs 31.8 % Mortality | Sick leave HCW {
ILI{

Hospitalisation =

Influenza and complications in residents =

= Trusted evid .
DOI: 10.1002/14651858.CD005187.pub4 7)) Cochrane rusdeidence.
y lera I’y Better health.



Influenza Vaccination of Healthcare Workers: Critical
Analysis of the Evidence for Patient Benefit
7 Underpinning Policies of Enforcement.

Predicted % reduction a. Pofter Predicted % reduction b. Carman
LCI=60% VE X 56% AWC X 100% influenza= 34% LCI= 60% VE X 46% AVC X 100% influenza= 28%
0%+ ILI= 60% VE X 56% AVC X 35% influenza= 12% 50% ACM= 60% VE X 46% AVC X 10% influenza= 3%
ACM= 80% VE X 56% AVC X 10% Infiuenza= 3%
40% [ 40%
= =
<] 2
S 30% S 30%1
] o
2 2
g 0% 5 20%
2 2
@ @
o o
10% 10%
Not assessed
0% T T 0% T T
Laboratory- Influenza- All-cause Laboratory- Influenza- All-cause
confirmed influenza like illness mortality confirmed influenza  like illness rortality
Predicted % reduction ¢. Hayward Predicted % reduction d. Lemaitre
ILI= 60% VE X 30% AVC X 35% influenza= 6% ILI= 0% WE X 38% AVC X 35% influenza= 8%
ACM= B0% VE X 30% AVC X 10% influenza= 2% ACM=80% VE X 38% AVC X 10% influenza= 2%
50% — 0%
40%- 40%
= =
] 2
3 30% 3 30%
=3 el
o o
g 20% & 20%
] 7
o a
10%- 10%
Not assessed . Not assessed
Laboratory- " Influenza- All-cause Laboratory- " Influenza- All-cause
confirmed influenza  like iliness mortality confirmed influenza  like illness mortality
M Predicted [J Reported

' Overreporting of
reduction of influenza
and mortality

L Persisting low evidence

' Voluntary TIV HCW

PLoS One. 2017 Jan 27;12(1):e0163586.
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IPD cases USA 1997 - 2013
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IPD mortality USA 1997 - 2013
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IPD cases USA

Cases/100,000



IPD mortality USA

IPD 1997

IPD 2012

Deaths/100,000



Herd protection against IPD

- . o
PCV7 PCV13 Number of
isolates
10
8
Age
6
4
2
0]
Verhaegen, IPD referencelab, Belgium 2014




SG coverage pneumococcal

65-84y. >85y. Total

Poster EUGMS 2015, Oslo






Vaccination strategies
= in older persons

Prevent/treat (pre)-frailty and comorbidities
Vaccinate with most immunogenic vaccines

Boost

f

Vaccinate older (fit) adults

Vaccinate (grand)(grand)children and contacts

Vaccinate HCW



Vaccine uptake in Belgium

VA 1 : Proporie — Via
s 8 & & 8 3 23 8 8 3

g 0%

45 —64  EE—74 5

VA & - Proportie = Via
@ 2 ¥

Gezondheidsenquéte 2008



How to reach older persons?
-4




Vaccine preferences and acceptance of older adults

211 % opt out (no vaccination)

Choice 1 Choice 2

'-/&sea se: The vaccine protects

against pertussis,

characterized by 1to 3

months of coughing

together with with thightness

of the chest and sleep deprivation|

-—-/['Jisease: The vaccine protects
against shingles, characterized
by 2 weeks of itching and
painful skin rash that could
develop into chronic pain

Everyone gets the
disease

Half of the people get
the disease

Fig. 1. Example of two scenarios from which respondents had to choose the preferred one.

" Factors influencing choice

Y Mortality of disease

5 Susceptibility to disease

422

Table 5.
The value and estimated vaccination rates for the influenza, pneumococcal disease, herpes zoster and
| 1 outof 100 - 20 out of 100 people . .
| people with this with this disease pEﬂLISSIS vaccine.
g disease die g die
Vaccine® Study population groups
Everyone is protected Half of the people are
by the vaccine J protected by the 50 years and older 50-65 years (n=290) 65 years and older
vacane (n=610) (n=320)
Estimated vaccination Estimated vaccination Estimated vaccination
Side-effects vaccine: Side effects vaccine: rate (%) rate (%) rate (%)
Not feeling well for a few days which The injection site is painfull and
requires you to stay home swollen for one day [Pneum()[:occal 68.1 581 76.2 ]
disease
Herpes Zoster 581 495 67.5
The vaccine has to be given once The vaccine has to be given twice Pertussis 939 438 975
Influenza 543

65.5

Vaccine. 2017 May 15;35(21):2823-2830.


https://www.ncbi.nlm.nih.gov/pubmed/28412075

Socioeconomic factors and TIV

France  Germany Italy United  Spain Austria ~ Czech Finland  Ireland  Poland  Portugal
Kingdom Republic

Belonging to risk group®
Gender (Malg)
Size of household:
2vs 1 person/s
2 3vs 1 person/s
Size of town:

2nd smallest vs smallest category |

2nd largest vs smallest category

Largest vs smallest category
Level of educafion:

Secondary vs primary

Tertiary vs primary

Household income :

Middle to lowest category
Highest to lowest category

‘Includes persons aged 65 years, or suffering of chronic illness, or working in medical field

W Positive predictor; S negative predictor; B factor with no significant odds ratio; LI not applicable. M.M. Endrich et al. / Vaccine 27 (2009) 4018-4(24



TIV vaccination strategie
wm Community dwelling >/ 60 vy.

Patient
" Demand 1

Reminders to patients

" Reminder postcard/letter

" Personalised postcard/letter
“ Leaflet + letter > leaflet

“ Phone call (senior) > invitation in clinic
Education of patients

“ Risk appraisal

. . . COChra NE@  Trusted evidence.
POl 10.1002/ 1468 ‘d§§.%m/d?)bﬂ'émg§'5'f education é) Library Informed decisions.

Better health.



Not vaccinated?

Public Health (2007) 121, 742-751



TIV Vaccination Strategijes

wm Community dwelling >/ 60 v.

© Provider Provider

Reminders to Dr.
“ Reminder of all patients > half of the patients

% (Competitive uptake poster + postcards)

Facillitators of vaccination in practice
Number of providers: vaccination clinics
Facility: prompts, computerized reminder system

= COChra ne Trusted evidence.
DOI: 10.1002/14651858.CD005188.pub3 = Libra ry :sn::t:T:edj:;.lsmns.

| i | Y 1 M~ 11 1 o )



TIV vaccination strategige
6OHXCI|1'h care

system

Community dwelling

Societal interventions
No RCTs

Recommendations

Age based > risk based strategy

Quality and Outcome framework (UK): physician payment
for targeted quality care

Clinical governance (NHS) contract + payment

= COChra ne Trusted evidence.
DOI: 10.1002/14651858.CD005188.pub3 = Libra ry :sn::t:T:ed;::smns.

Health insurance coveraae



Enhancing Access to Vaccination
Services

Client-based
interventions

Patient
ome Visifs

+*" The Guide to Community Preventive Services

THE COMMUNITY GUIDE

What Works to Promote Health

Clinics



Multicomponent interventions
to improve vaccine uptake

Home NH Specialist

Caregiver Pharmacist

Nurse

EMR

Vaccination
clinic

VPD Vaccination
surveillance registry

National

Regional
Private
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