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Study Goals:
Guideline, Evidence, Programs

« What is evidence of vaccine efficacy for
pneumonia and AECOPD?

» pneumococcal vaccine coverage and
awareness are low and need to be improved.

« Respiratory physicians need to communicate
the benefits of vaccination more effectively to
their patients with chronic respiratory diseases.
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Case study

58 y/o, male

55 pack-years

Dyspnea on Exertion: Borg 5
CAT 14, m-MRC 3

FEV1/FVC 65%, FEV1 35%

No history of previous pneumococcal vaccination
No exacerbation within previous one year
No comorbid diseases



Figure 4.1. Pharmacologic treatment algorithms by GOLD Grade [highlighted boxes and arrows indicate preferred
treatment pathways]
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In patients with a major discrepancy between the perceived level of symptoms and severity of airflow limitation, further evaluation is warranted.

© 2017 Global Initiative for Chronic Obstructive Lung Disease
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Education and self-management
Physical activity

Pulmonary rehabilitation programs
Exercise training

Self-management education

End of life and palliative care
Nutritional support

Vaccination

Oxygen therapy

© 2017 Global Initiative for Chronic Obstructive Lung Disease
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Table 4.9. Key points for the use of non-pharmacological treatments

Education, self-management and pulmonary rehabilitation
Education is needed to change patient's knowledge but there is no evidence that used alone it will change patient behavior.
Education self-management with the support of a case manager with or without the use of a written action plan is
recommended for the prevention of exacerbation complications such as hospital admissions (Evidence B).
Rehabilitation is indicated in all patients with relevant symptoms and/or a high risk for exacerbation (Evidence A).

Physical activity is a strong predictor of mortality (Evidence A). Patients should be encouraged to increase the level of
physical activity although we still don't know how to best insure the likelihood of success.

Vaccination
Influenza vaccination is recommended for all patients with COPD (Evidence A).

Pneumococcal vaccination: the PCV13 and PPSV23 are recommended for all patients > 65 years of age, and in younger
patients with significant comorbid conditions including chronic heart or lung disease (Evidence B).

Nutrition
Nutritional supplementation should be considered in malnourished patients with COPD (Evidence B).

End of life and palliative care
All clinicians managing patients with COPD should be aware of the effectiveness of palliative approaches to symptom control
and use these in their practice (Evidence D).

End of life care should include discussions with patients and their families about their views on resuscitation, advance
directives and place of death preferences (Evidence D).

© 2017 Global Initiative for Chronic Obstructive Lung Disease




Intervention class

Intervention

Bronchodilators LABAs

LAMAs

LABA + LAMA
Corticosteroid-containing regimens LABA + ICS

LABA + LAMA + ICS
Anti-inflammatorv (non-steroid) Roflumilast
Anti-infectives Vaccines

Cong term macrolides

Mucoregulators

N-acetylcysteine
Carbocysteine

Various others

Smoking cessation
Rehabilitation
Lung volume reduction

© 2017 Global Initiative for Chronic Obstructive Lung Disease
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Chronic Obstructive Pulmonary Disease
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2018748 COPD

Chronic Obstructive Pulmonary Disease
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Better to prevent than to fight pneumococcal
disease with antibiotics

Figure 4.1. Pharmacologic treatment algorithms by GOLD Grade [highlighted boxes and arrows indicate preferred
treatment pathways]
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In patients with a major discrepancy between the perceived level of symptoms and severity of airflow limitation, further evaluation is warranted.
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PspA Dimer

colled coil PspC Dimer
o=helix
proline-ric
choline-binding
Ay PsaA

Neuraminidase

F-antigen

IgA1 protease
@
Capsular
Pneumolysin Polysaccharide
Autolysin C-polysaccharide
Cell Membrane Cell Wall

J Bacteriol. 1975:122:1339-50. Clin Microbiol Rev. 1998;11(4):645-57.


https://www.ncbi.nlm.nih.gov/pubmed/9767061

PPSV23 PCV13

2, 8, 9N,
10A, 11A,
12F, 15B,
17F, 20,
22F, 33F

1,3, 4,5,
6B, 7F, 9V,
13, 18C,
19A, 19F,
23F

Polysaccharide vaccines Conjugate Vaccines
324>6~>12-> 72>29->11->13

PPV14(1977), PPSV23(1988) PCV7(2000), PCV13(2010)



CRM197
Cross Reacting Material

Diphtheria toxoid:

Detoxified; A G52E: ADP Ribosyltransferase
Mucosal immunogenecity
Haptens

Interference effect
Influenza vaccine: no
Zoster vaccine: mild in elderly

Complex with HB-EGF
anti-cancer(prostate, ovary, etc.)

PNAS. 2012;109:5229-34
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Incidence of Invasive Pneumococcal Disease
with PCV with PCV(USA)
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Incidence of invasive pneumococcal disease
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The American Journal of Medicine (2018) 131, 100.e71-700.e7



Serotype Replacement

Infant Schedule Adults

Replacement Disease

Non-Vaccine Type

Herd immunity
Vaccine Type




ANTIBODY TITER AFTER PPSV23
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DURABILITY OF PPSV VACCINE EFFECTIVENESS
%(95% Cl)

e 3-5YR

93 (82,97) 89 (74,90) 85 (62,94)

55-64 88 (70,95) 82 (57,93) 75 (38;90)
65-74 80 (51;92) 71 (30;88) 58 (-2,83)
/5-84 6/ (20,87) 53 (-15;81) 32 (-67;72)
>85 46 (-31;78) 22 (-90,68)  -13 (-174;54)

NEJM. 1991;325:1453-60.



Incidence

Incidence of IPD in Scotland by age group 2002-2006
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<1YR 1YR 2YR 3YR 4YR 5-14YR  15-34YR  35-64YR 65+
Age group

Mean incidence 13.4 per 100,000
Highest in < 1year (52.6) 1 year (48.1) and >65s (34.8)
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Relative Risk of Invasive Pneumococcal Diseases(IPD)
In Chronic Respiratory Diseases

I OR(95% Cl)

18-59 yrs 60-79 yrs > 80 yrs All
COPD 10.3 (5.8-18.0) 6.3(5.1-7.8) 4.0(3.0-4.8) 4.7(4.0-5.6)
Asthma 4.9(3.0-7.8) 1.9(1.3-2.9) 1.5(0.9-2.7) 2.0(1.5-2.6)
Sarcoidosis 1.0(0.8-20.6) 2.5(0.7-8.8) - 2.0(0.7-6.2)
Pneumoconiosis - 2.0(0.2-17.1) - 1.9(0.2-16.1)
Fibrosis 6.5(1.1 -39.1) 11.6(3.9-34.4) 4.4(1.5-12.6) 5.1(2.5-10.4)
Bronchiectasis 9.9(3.4-28.3) 2.5(0.5-11.8) - 1.9(0.7-5.2)
Hypersensitivity  9.5(0.6-151.8) - - 0.9(0.2-16.5)

pneumonitis

« IPD in COPD: n = 248(25, 147, 76 in each age group)
« |IPD in asthma: n= 71 (26, 31, 14 in each age group)

Clin Microbiol Infect 2013;19:1148-54



Community-acquired pneumonia (CAP) and
occurrence of subsequent AE-COPD (USA, 2010)

20

I CAP patients [l Comparison patients

0 2 4 6 8 10 12
Months of follow-up

Number of patients at risk

CAP patients 8,274 7493 6,891 6,384 5,908 5412 4 984
Comparison 8,274 7,715 71273 6,847 6,372 5,889 5,460
patients

Percentage with a subsequent exacerbation

CAP patients - 3.9% 6.8% 9.3% 11.2% 12.9% 14.6%
Comparison - 2.8% 4.7% 6.6% 8.1% 9.9% 11.2%
patients

*P < 0.001 International Journal of COPD 2017:12:3458-
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« PCV13 First, only one.
PCV augments PSV, but PSV inhibits PCV.

* Interval
PCV13 > PPV23: > 8 weeks
PPV23 = PCV13: > 1 year (6 mos.)
PPV23 - PPV23: > Syear
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Vaccination in Precision Medicine Era

age

COPD

Asthma

DILDs

steroids

serotypes

resistance

Nasal carriage

Lung cancers

bronchiectasis

i

PSV23

PCV13

carrier

AOM

Pneumonia

dose

DNA vaccine

Protein vaccine

Whole cell vaccine

bacteremia

meningitis

Schedule

New carrier
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Carrier | Polysaccharide |Vaccine Duration of
Protein | content Efficacy antibody

PPV23 none All Serotypes: IPD: 50- 5 yrs; Adults>
25 mcg 80%(healthy), Shorter in 50Yrs,
none in 275 yr, chronic dis.  children (22
chronic dis yr) with high
risk
PCV13 CRM,q;: ST 6B: Mucosal 4yrs. Infants,
32mcg 4.4 mcg immunity; (at least) Children and
Others: Nasal carriage adults (26
2.2 mcg wk)
50-64 y/o >70y/o, = 5yr PPV23
(004 trial) (3005 trial)
superior similar superior similar
PCV13 > 14,68B,7F 9V, 3,514, 19F 14,5, 6B, 7F, 3, 14
PPSV23 18C, 19A, 9V, 18C, 19F,

23F 19A, 23F



Vaccine effectiveness
(Meta-analysis)

« Randomized clinical trials;

Extremely difficult - Large sample size, Herd
Immunity by pediatric immunization

« PCV:
65% (65 — 74 yrs) = 40% (=70 yrs)
Clin Infect Dis 2015,61:1835-8
« PPV: 260 yrs (Any serotypes)
48-64% against CAP
45-73% against IPD P05 One, 201721240169368



PPSV23 for
preventing pneumonia in COPD

e Cochrane Reviews: total of 12 RCTs involving 2171
participants with COPD

« Major COPD guidelines (COPDX 2016; ERS 2014; GOLD
2016; NICE 2010)

Community Acquired Pneumonia(=1) 0.42, 0.89

Exacerbation of COPD(=1) 0.60 0.39, 0.93 0.02


http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD001390.pub4/full#CD001390-bbs2-0121
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD001390.pub4/full#CD001390-bbs2-0124
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD001390.pub4/full#CD001390-bbs2-0127
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD001390.pub4/full#CD001390-bbs2-0141

Cumulative Proportion of Patients with Severe COPD
Without Pneumonia Over the Follow-up Period

Cummulative proportion of patients without pneumeonia
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Alfageme, et al. Thorax. 61(3):189-95, 2006



Efficacy of PCV13 in older adults
(CAPITA)

A . Vaccine-type CAP Placebs B
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Vaccine efficacy:
45% (95.2% Cl: 14.2%—-65.3%)
P=0.007

Bonten et al. N Engl J Med. 372:1114-25.



First episodes of vaccine-type IPD
from vaccination to 5-year follow-up

Vaccine-type IPD
90

80 -
70 -
50 -
50 -
40 -
30 - o
20 - et

10 - . A i . s PCV13

Cumulative episodes

Years since vaccination

Vaccine efficacy:
75% (95% Cl: 41.4%-90.8%)

P<0.001 Bonten et al. N £ng/ J Med. 372:1114-25.



Post hoc PCV13 VE for VT CAP in at-risk older adults

At risk Without known risk
(n = 41,385) (n=42,679) All

PCV13 Placebo PCV13 Placebo (N = 84,064)
(n =20,680) (n =20,705) (n=21,339) (n =21,340)

Sex, n (%)
Female 8313 (40.2) 8095 (39.1) 10,400 (48.7) 10,292 (48.2) 37,100 (44.1)
Male 12,367 (59.8) 12,610 (60.9) 10,939 (51.3) 11,048 (51.8) 46,964 (55.9)

Age at enrolment, y

Median 72.0 72.0 71.2 71.1 71.6

<75, n (%) 13,678 (66.1) 13,654 (65.9) 15,202 (71.2) 15,277 (71.6) 57,811 (68.8)
75-<85, n (%) 6200 (30.0) 6275 (30.3) 5452 (25.5) 5412 (25.4) 23,339 (27.8)

>85, n (%) 802 (3.9) 776 (3.7) 685 (3.2) 651 (3.1) 2914 (3.5)
Asthma 2008 (9.7) 2094 (10.1) 0 (0) 0 (0) 4102 (4.9)
Lung disease 4224 (20.4) 4324 (20.9) 0 (0) 0 (0) 8548 (10.2)
Smoking 5175 (25.0) 5147 (24.9) 0 (0) 0 (0) 10,322(12.3)

Vaccine, 2018;36(11):1477-1483



Post hoc PCV13 VE for VT CAP in at-risk older adults

At risk Without known risk All
(n = 41,385) (n =42,679) (N = 84,064)

PCV13 Placebo PCV13 Placebo PCV13 Placebo
(n=20,680) (n=20,705 (n=21,339) (n=21,340) (n=42,019) (n=42,045)
PY 81,676 81,668 85,408 85,318 167,084 166,985
Mean follow 5 oo 3.94 4.00 4.00 3.98 3.97
-up, y
Per protocol analysis
PCV13 VE: 40.3 [11.4, 60.2] 66.7 [11.8, 89.3] 45.6 [21.9, 62.5]
All episodes
of VT-CAP 47 74 6 18 53 92
PCV13 VE: 36.5 [6.9, 57.1] 66.7 [11.8, 89.3] 424 [18.2, 59.9]

Modified intention-to-treat analysis

PCV13 VE - 32.5 [3.9, 53.0] 63.7 [14.7, 86.1] 39.1 [15.9, 56.2]
All episodes

of VT-CAP 60 88 8 23 68 111
PCV13 VE* 31.8 [4.0, 51.9] 65.3 [19.0, 86.7] 38.8 [16.2, 55.5]

Vaccine, 2018;36(11):1477-1483


https://www.clinicalkey.com/tblfn5
https://www.clinicalkey.com/tblfn5
https://www.clinicalkey.com/tblfn5
https://www.clinicalkey.com/tblfn7
https://www.clinicalkey.com/tblfn5

Immunogenicity and safety of
Influenza vaccine + PCV13 / PPSV23 in the elderly

GMT

Serocorversion (%)

PPY23+ I3

w

B PCVI3+IV3

Pre-vaccination Post 1 month |Pre-vaceinztion Post 1 month
AHIN1

AHIN2

Pre-vaccination Post 1 month
B

PPYZ3+INZ B PCV12+IM3

AHaN2

100

n

Seroprote dion (%)

=S BEEDD

40
a5
A0k
25

20

GMT ratio

05

Clin

15k

PPY23+ I3 B PCV13+1V3

Prevaccination Post | month | Prewwaccination Post 1 month | Prewvaccingtion Post 1 manth
AHIN AHaNZ B
PPVZ3+INV3 W PCV13+IN3
AHIN AHaN2 B

Exp Vaccine Res. 2017; 6(1): 38-44.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5292355/

Real-life Vaccine Coverage

Target Year
Population(age)

710% >65 2014 - 2015
Spain 76% >60 2010
Ireland 36% >65 2013
Norway 15 -30% 265 2014 - 2015
Germany 15% High risk adults 2014
France ~5% >65 2010 - 2011

https://www.versorgungsatlas.de/themen/alle-analysen-nach-datum-sortiert/?tab=6&uid=74.
Accessed October 11, 2017.

Int J Tuberc Lung Dis. 2015;19(6):735-741.

Vaccine. 2016;34(32):3657-3662.
http://invs.santepubliquefrance.fr/Publications-et-outils/Rapports-et-syntheses/Maladies-
infectieuses/2011/Enquete-nationale-de-couverture-vaccinale-France-janvier-2011. Accessed
October 1, 2017.

Epidemics. 2015;11:24-31.
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/448406/hpr2615_
ppv.pdf. Accessed October 1, 2017.



Conclusion

Guideline for Pneumococcal Vaccination in Chronic Respiratory
Diseases will be continuously evolving.

Polysaccharide conjugate vaccine:

Higher immunogenecity and vaccine efficacy for vaccine
type invasive pneumococcal pneumonia and AECOPD.

Polysaccharide vaccine:
Still important in elderly and chronic respiratory diseases.
Serotype replacement disease.

New vaccines with more serotypes or targeting other bacterial
antigens will be mandatory.

Physician’s concerns: most important!



