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Risk groups for Pneumococcal disease

TARGET GROUPS:

Adults with high risk for PD
 Immunocompromise

 Asplenia (anatomic or functional)

 Sickle-cell disease and hemoglobinopathia
 CSF leakage or cochlear implant

Adults with comorbidity
 Chronic heart disease

 Chronic lung disease

 Chronic liver disease or ethylism

 Chronic kidney disease

Healthy adults ≥ 65 Y.

February 2015



Incidence and mortality
of IPD

CDC. 2010. ABC Surveillance Report, Emerging Infections Program Network, Streptococcus pneumoniae, 2009. 
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Pneumococcal vaccination policies



Pneumococcal vaccination policies



Evidence: controversies PPV23

 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



 PPV23 vaccination in COPD patients

 Effect of pneumococcal vaccination

 COPD exacerbation prevention: 47% VE (CI:19-56%)
 CAP prevention: 48% VE (CI:11-57%)
 No effect
Mortality
 Hospital admission

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

Evidence: controversies PPV23



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/article?id=10.1371/journal.pone.0169368

PPV23 effect on IPD and PP in elderly
RCTs

 IPD: 73 % VE
 PP: 64 % VE



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/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 %



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/article?id=10.1371/journal.pone.0169368

PPV23 effect on PP in elderly
Observational studies

 Cohort studies: VE: 48 %
 Case control: VE 53 %
 Case case: 38 %



Increase of NON-PCV serotypes
England & Wales

Lancet Infect Dis. 2018 Apr;18(4):441-451



PCV13 in adults

CAPITA PCV13 Placebo Total

Number 42,237 42,255 84,492

Male 55.5 % 56.3 % 55.9 %

Age, mean (SD) 72.8 72.8 72.8

Age groups

< 75 y 68.7 % 68.8 % 68.7 %

75 – 84 y 27.8 % 27.8 % 27.8 %

≥ 85 y 3.6 % 3.4 % 3.5 %

Comorbid disease* 42.3 % 42.4 % 42.3 %

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

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



PCV13 in adults: CAPITA

VE % 95 % CI P
VT CAP (PP)

Total 45.56 21.82 – 62.49 < 0.001
Age groups

< 75 y 52.54 24.09 – 70.99 0.001
75 – 84 y 46.43 -4.33 – 73.57 0.07

≥ 85 y -100 -1156.63 – 57.78 0.51
N Engl J Med 2015;372:1114-25.

VE: 41.1 % VE: 75.76 %VE: 45.56%



PCV13 vaccine efficacy and age

DOI: 10.1093/cid/civ686



Suaya JA, et al. Vaccine. 2018;36(11):1477-1483. 

PCV13 Vaccine Efficacy in Preventing a First Episode of VT-CAP

40,3% 45,6%
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Adults 65+ with risk conditions All adults 65+

• Nearly 50% of the 65+ population in the CAPiTA ≥1 at-risk conditions: heart, 
liver, lung diseases, diabetes, asthma, or smoking

• VT-CAP in at-risk adults 65+ was 4.3 times greater than adults without known 
risk 

Post Hoc Analysis of the Efficacy of PCV13 Against VT-CAP in At-Risk Older 
Adults



Nested Real-World Effectiveness TND Study Methods: Definition of CAP

*In addition to inclusion/exclusion criteria from surveillance study. 

CAP=community-acquired pneumonia; HAP=hospital-acquired pneumonia; TND=test-negative design.
McLaughlin JM, et al. Clin Infect Dis. 2018; May 21. doi:10.1093/cid/ciy312.

≥2 clinical criteria 
for pneumonia

Inclusion Criteria

Radiographic evidence 
of pneumonia 

Exclusion Criteria

HAP (hospitalized within previous 
48 hours)

Did not have a final diagnosis 
of pneumonia at discharge

Did not supply a urine sample 
for laboratory testing

The Following Patients Were Excluded From 
the TND*

Health insurer could not be reached

Received a pneumococcal vaccine 
≤30 days prior to urine sample

To Be Included in the TND Analysis*

Age ≥65 years

Provided consent to have pneumococcal 
vaccination history confirmed by health 
insurance records



Nested Real-World Effectiveness TND Study Results
Clinical and Demographic Characteristics of CAP Patients Aged ≥65

. 
McLaughlin JM, et al. Clin Infect Dis. 2018; May 21. doi:10.1093/cid/ciy312.

Study Population at a Glance 
(N=2034)

Age median, years
76

(65−102)

Aged ≥80 35.4%

White Race 88.5%

Non-Hispanic >99% 

“High-risk” 45.8%

“At-risk” 42.1%

BMI median
26.2

(30.2% obese)

PSI median
106

(27.0% PSI=5)

Current Smoker 19.0%

LOS median 6 days

Hosp. Mortality 6.5%

30-day Mortality 12.7%
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• Percentages are of the total study population. 
Some participants had >1 comorbid condition



2 × 2 Contingency Table, n (%): Primary Exposure of Interest

Nested Real-World Effectiveness TND Study Results

McLaughlin JM, et al. Clin Infect Dis. 2018; May 21. doi:10.1093/cid/ciy312.

Case
PCV13 (+) CAP

Control
PCV13 (−) CAP

Ever PCV13 3 (4.4) 285 (14.5)

Never PCV13 65 (95.6) 1681 (85.5)

PCV13 Vaccine Effectiveness
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73%† 70%‡

Vaccine Effectiveness Against 
Hospitalized 

VT-CAP 
Unadjusted§

Vaccine Effectiveness Against 
Nonbacteremic VT-CAP

Unadjusted§



Pneumococcal vaccination, Belgium

Adults 19-85 y. with high risk for PD
 Primo-vaccination : PCV13  PPV23 after 8w

 Previously vaccinated with PPV23: PCV13 once ≥ 1 j. after last PPV23
 Revaccination: PPV23 every 5 y.

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

 Primo-vaccination: PCV13  PPV23 after 8w
 Previously vaccinated with PPV23: PCV13 once ≥ 1 j. after last PPV23 

 (Booster: ? Depends on epidmiologie over 5 y. and additional data)

Adults >85 y.
 No data on effect > 85 j.

 On individual basis as 2.

February 2015



Pneumococcal vaccination coverage
in older persons, EU

PPV23 vaccination any
time

 ≥ 65 y. : 70,1 %
 ≥ 75 y. : 80,2 %

Belgium, 2013 England, 2016

https://www.gov.uk/government/publications/pneumococcal-polysaccharide-vaccine-ppv-vaccine-coverage-estimates
https://his.wiv-isp.be/nl/Gedeelde%20%20documenten/VA_NL_2013.pdf



Pneumococcal vaccination coverage

 Intego database: n = 100 484 (2015)
 6 – 35 % vaccine coverage

: HCPH recommended Prof. C. Matheï, intego.be
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Pneumococcal vaccine uptake
East Flanders



Pneumococcal vaccine recommendations 
Healthy elderly, EU

PCV13
12%

PPV23
42%

Both
15%

Several 
options 

possible *
19%

No 
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44%
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Eur J Clin Microbiol Infect Dis. 2019 Feb 18. doi: 10.1007/s10096-019-03485-3.



Multicomponent interventions
to improve vaccine uptake

Patient Provider

Health care 
system

Recommend

Invite
Age

Risk
EMR

Nurse

Vaccination
clinic

Home NH GP Specialist

National
Regional

Private

Vaccination
registry

PharmacistCaregiver

VPD
surveillance



Herd effect 
in pneumococcal vaccination



IPD <5 y. USA 1998-2015



IPD >65 y. USA 1998-2015
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IPD with PCV13 SG <2 y. 
England & Wales 



IPD with PCV13 SG ≥65 y. 
England & Wales 

1

2

3



IPD with PCV13 but NON-PCV7 SG <2 y. 
England & Wales 

ST 1, 3, 5, 6A, 7F, 19A



IPD with PCV13 but NON-PCV7 SG ≥65 y. 
England & Wales 

ST 1, 3, 5, 6A, 7F, 19A

Increase

1 2

3



Increase PCV13 ST 
England & Wales

ST 3 ST 19A

Lancet Infect Dis. 2018 Apr;18(4):441-451



IPD with NON-PCV13 SG <2 y. 
England & Wales 



IPD with NON-PCV13 SG ≥65 y. 
England & Wales 

ST: 8, 12F, 9N



Increase NON-PCV13 ST
Enland & Wales

Lancet Infect Dis. 2018 Apr;18(4):441-451

ST 8

ST 12F

ST 9N



ST epidemiology USA vs UK 0-4 y 

Lancet Infect Dis. 2019 Jan 29. pii: S1473-3099(18)30660-1. doi: 10.1016/S1473-3099(18)30660-1.



ST epidemiology USA vs UK >= 65 y 

Lancet Infect Dis. 2019 Jan 29. pii: S1473-3099(18)30660-1. doi: 10.1016/S1473-3099(18)30660-1.



PCV10 and IPD 
The Netherlands

PLoS One. 2018 Mar 30;13(3):e0194823



PCV10 and IPD 
The Netherlands

PLoS One. 2018 Mar 30;13(3):e0194823



Indirect effect PCV infant program 
on IPD in older adults

Hanquet et al Thorax. doi: 10.1136/thoraxjnl-2018-211767  



Indirect effect PCV infant program 
on IPD in older adults

Hanquet et al Thorax. doi: 10.1136/thoraxjnl-2018-211767  

- 47 % +174 %



IPD isolates per age group
Belgium 2007-2017
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Prevalence of IPD isolates by age
Belgium 2007-17
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Prevalence of vaccine and non-vaccine ST
Belgium 2009-2017

0

10

20

30

40

50

60

70
20

09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

PCV 7

PCV10- PCV7

PCV13-PCV10

PPV23- PCV13

NVT

Pr
ev

al
en

ce
%

12F

19A

PCV7 PCV13 PCV10



Switch in a childhood pneumococcal vaccination programme
from PCV13 to PCV10: a defendable approach?

Lancet Infect Dis http://dx.doi.org/10.1016/S1473-3099(18)30346-3 
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Vaccine and non-vaccine ST evolution adults
> 50 y Belgium 2014-2017
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Evolving pneumococcal epidemiology
in the EU

 Evidence controversies: oldest old and high risk ?
 Policy heterogeneity
 Impact of childhood pneumococcal vaccination
 Surveillance !!

 Lifelong pneumococcal vaccination strategy
 child – at risk – old

 Uniform EU vaccination policy



Future

 Monitoring
 Vaccine uptake
 Pneumococcal disease epidemiology:

 IPD, non-bactraemic PD, carriage
 All age groups, 
 Direct and indirect effects

 Post licensure monitoring of vaccine effectiveness ≥ 65y.
 Duration of protection ? Vaccination interval sequences?
 Case – control IPD and Pneumococcal CAP
 Adult carriage studies
 UA tests

 Higher valent vaccines:  PCV15, 20   PCV93
 Alternative vaccines

 Other ST corresponding to ST epidemiology
 Protein vaccines
 Combination PCV and protein vaccine
 Inactivated whole cell vaccine Rodgers GL, Klugman PP. Vaccine 2011; 29: 43

Moffitt KL, Malley R. Curr Opinion Immunol 2011; 23: 407-413



Future PCV

Serotype 4 6B 9V 14 18C19F23F 1 5 7F 3 6A 19
A 22F33F 8 10

A
11
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Conclusion

Past Present Future ?

PPV23 for IPD in 
healthy seniors

PCV7, 10, or 13 
for PD in children

Herd effect PCV

PCV + PPV23 in 

and at risk

PCV + PPV23 in 
healthy seniors

and seniors at risk

PCV??

ProteinProtein
vaccine?

WholeWhole cell
vaccine?

Replacement

Vaccinate
Now !



Table 1. Estimates of population size, disease rates, case-fatality rates, and associated costs*.

Marbaix S, Peetermans WE, Verhaegen J, Annemans L, Sato R, et al. (2018) Cost-effectiveness of PCV13 vaccination in Belgian 
adults aged 65-84 years at elevated risk of pneumococcal infection. PLOS ONE 13(7): e0199427. 
https://doi.org/10.1371/journal.pone.0199427
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0199427



In persons 65-74 years, with medium risk (sensitivity analysis KCE) 

KCE cost-effectiveness analysis (Nov 2016) 

Pfizer confidential
Blommaert A, Hanquet G, Willem L, Theeten H, Thiry N, Bilcke J, Verhaegen J, Beutels P. Use of pneumococcal vaccines in the elderly: an economic 
evaluation. Health Technology Assessment (HTA) Brussels: Belgian Health Care Knowledge Centre (KCE). 2016. KCE Reports 274. D/2016/10.273/79.

Vaccination with PCV13 
when used in a 
population with medium risk
results in a net benefit 



Cost-Effectiveness of Introducing PCV13 Vaccination Among the 
Elderly with comorbidities in Belgium

Marbaix S, Peetermans WE, Verhaegen J, Annemans L, Sato R, Mignon A, Atwood M, Weycker D. Cost-effectiveness of PCV13 vaccination in 
Belgian adults aged 65-84 years at elevated risk of pneumococcal infection. PLoS One. 2018 Jul 6;13(7):e0199427. doi: 
10.1371/journal.pone.0199427. eCollection 2018.

Within Willingness To Pay limit

Results



Table 1. Estimates of population size, disease rates, case-fatality rates, and associated costs*.

Marbaix S, Peetermans WE, Verhaegen J, Annemans L, Sato R, et al. (2018) Cost-effectiveness of PCV13 vaccination in Belgian 
adults aged 65-84 years at elevated risk of pneumococcal infection. PLOS ONE 13(7): e0199427. 
https://doi.org/10.1371/journal.pone.0199427
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0199427

41
,5

 %
 v

an
 B

el
ge

n 
65

-7
4j

58
 %

 v
an

 B
el

ge
n 

75
-8

4j

50
 %

 v
an

 B
el

ge
n 

>
=

85
j


