Pneumococcal pneumonia
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Pneumococcal conjugate vaccines (PCV)
were first licensed in 2000 and have been
introduced into national immunisation
programme in more than 145 countries.
They have had a profound effect on
reducing invasive pneumococcal disease
(IPD) caused by serotypes in the vaccine.
These reductions have been seen both in
infants immunised directly with PCV and
in the general population protected indi-
rectly by reduced transmission of pneu-
mococci from immunised infants in whom
the vaccine prevented nasopharyngeal
carriage. PCV7 (Prevenar?, Pfizer, New
York, NY, USA) was first introduced in the
UK in 2006 followed by PCV13 (Prev-
enar13, Pfizer, New York, NY, USA) in
2010. Both vaccines have had a striking
impact on vaccine serotype IPD although
a trend, seen first following PCV7, for an
increase in IPD caused by serotypes not
included in the vaccine(s) has been
reported.’ Surveillance of the impact of
PCVs is focused on IPD, defined as isola-
tion of pneumococcus from an otherwise
sterile site, and has been the bedrock of
monitoring the serotype-specific impact of
vaccination at a population level for many
years. It is however, well understood that
from a numerical point of view, IPD is
only the tip of the iceberg, with pneu-
monia and otitis media caused by Strepto-
coccus pneumoniae responsible for a much
larger burden of disease.

In this edition of the journal, Pick
and colleagues” describe the outcome
of their prospective population-based
study of adult community acquired pneu-
monia (CAP) in two teaching hospitals
in Nottingham, England. They focus on
trends in pneumococcal serotype contri-
bution to the burden of adult CAP over
5 years (2013-2018), a period associated
with sustained high coverage of PCV13
in the infant schedule.! Attributing an
episode of pneumonia to the pneumo-
coccus is complicated as blood cultures
are only positive in approximately 10%
of clinical episodes of pneumonia and
the isolation of the pneumococcus from
non-sterile sites such as sputum, lacks
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specificity for the underlying aetiology
of a clinical episode of pneumonia. The
ability to detect pneumococcal capsular
antigen in the urine of patients with pneu-
mococcal disease has provided a sensitive
and specific way of assessing, at the level of
serotype, the contribution of the pneumo-
coccus to CAP in adults. Using a recently
modified multiplex immunoassay to detect
pneumococcal  derived  carbohydrate
antigen in urine’ and an assay that detects
a common pneumococcal cell wall carbo-
hydrate (C-polysaccharide) the authors
were able to evaluate temporal changes in
the incidence rate of hospitalised pneumo-
coccal CAP in adults (those over 15 years
of age) and the specific contributions of
the 24 serotypes measured in their assay.
The authors describe an increase in
incidence of CAP overall and pneumo-
coccal CAP over this period, with the
latter driven by the increase in non-
vaccine pneumococcal CAP and serotype
3 (ST3). Using incident rate ratios (IRRs)
the authors reported a statistically signifi-
cant average annual increase of 19% over
this 5-year period in CAP due to serotypes
that are not represented in any currently
licensed pneumococcal vaccine, including
the 23 valent plain polysaccharide vaccine
(PPV23). The only other pneumococcal
CAP subgroup that showed a significant
increase in IRR over the 5Syears was the
group of serotypes included in PCV13 and
not PCV7 (PCV13non7). This category is
however dominated by infection caused by
serotype 3 (ST3) which in 2016/2017 and
2017/2018 ST3 represented two-thirds of
all PCV13non7 pneumococcal CAP cases.
This dominance of ST3 among the
vaccine associated serotypes complicates
other associations explored by the authors.
For example, the authors attempted to
identify potential risk factors in those
whose pneumonia is due to serotypes
contained in PCV13 compared with other
serotypes, which might be informative
for a risk based selective PCV13 strategy
in adults. A number of risk factors were
identified associated with an increased
susceptibility to PCV13 serotype disease
including increasing age, chronic kidney
disease and other risk factors while living
in residential care was associated with
lower risk. However, none of these asso-
ciations were significant when ST3 was
excluded from the analysis. The prepon-
derance of ST3 among VT pneumococcal

CAP cases in the UK study is consistent
with a recent study of CAP in the US* and
with the serotype distribution of IPD cases
in both the UK and the USA'® and is a
consequence of infant PCV13 immunisa-
tion having little impact on ST3 carriage.®

Since the overall CAP incidence itself
irrespective of any vaccine effect may be
influenced each year by external factors
such as influenza or other respiratory
viruses it is informative to look at the
percentage of all adult CAP that is caused
by vaccine serotypes. PCV7 attributable
pneumonia was approximately 2% of total
CAP during this period of study compared
with 12.3% in 2008/9,” soon after PCV7
introduction. PCV13non7 attributable
CAP (after exclusion of ST3) accounted
for less than 5% of the total CAP in the
last 3 years compared with 10.7% in
2008/2009. This illustrates the beneficial
impact of infant immunisation with PCV
on adult VT CAP, at least in settings such
as the UK which has achieved high PCV
overage over many years. In such settings
any additional benefit achieved by immu-
nisation of adults with PCVs containing
the same serotypes as those used in infants
would be small, although some direct
protection in adults against ST3 CAP
might be achieved.®

One-third of pneumococcal CAP in
2017/18 (34%) was due to serotypes in
the 23 valent vaccine but not in PCV13
(PPV23non13); of these ST8 and ST12F
were most prominent, serotypesalso shown
to be contributing to the increase in IPD
in the UK." A lack of consistent evidence
showing the effectiveness of PPV23 against
CAP’ has led to PPV23non13 serotypes
included in new extended multivalent
pneumococcal conjugate vaccine being
evaluated. Following licensure, the use of
extended valency vaccines will be influ-
enced by a number of factors including
their licensed indication (IPD or both IPD
and pneumonia), the age group for which
they are licensed (adults only or adults and
children), their serotype composition and
their likely cost effectiveness, bearing in
mind that they will be licensed on immu-
nogenicity alone, and at the time of licen-
sure there will be no direct evidence for
the ability of the vaccines to prevent CAP
caused by the novel serotypes contained
therein.

The limitation of evaluating urine with
an assay that can only recognise 24 anti-
gens is apparent from the large increase
in serotypes referred to by the authors as
untyped. These episodes of pneumonia
were associated with a positive C-polysac-
charide urinary antigen detection test but
no confirmatory 24 valent bioplex results.

BM)

Goldblatt D, Miller E. Thorax Month 2019 Vol 0 No 0

@ 1

1ybuAdoo
Aq pa1oa101d "se21MIBS AlelqiT 10N 8 6TOZ ‘92 JOqWSAON UO /W0od'{wqg xeloyy/:dny woly papeojumod 6T0Z J9QWBAON TZ U0 GETHTZ-6T0Z-ulxeioyy9eTT 0T se paysiignd 1siy :xeloy L


http://orcid.org/0000-0002-0769-5242
https://www.brit-thoracic.org.uk
http://thorax.bmj.com
http://thorax.bmj.com/

Funding The authors have not declared a specific REFERENCES

The study therefor fails to provide compre-
hensive information about emerging pneu-
mococcal strains which are not included in
licensed vaccines. Furthermore, some of
the monoclonal antibodies cross react with
more than one pneumococcal capsule and
for 11 of the 24 serotypes detected in the
urine, the authors have been unable to cate-
gorically assign a serotype and have relied
on a probabilistic technique based on domi-
nant serotypes in IPD. This is based on the
assumption that a serotype causing pneu-
monia has a similar propensity for causing
IPD which may not be the case. In partic-
ular, for two serotypes assigned causality in
this way, 11A and 15A, there may be signif-
icant contributions from 16F and 15B/C,
respectively.

Pick and colleagues® provide useful infor-
mation on trends in adult pneumonia over
the last 5 years and the effect of PCV vaccina-
tion on the proportion that is pneumococcal-
attributable. Their analysis has shed light on
the increase in adult hospital admissions due
to pneumonia in recent years'® showing that
this is attributable in part to pneumococcal
serotype replacement. The observation that
the majority of adult pneumonia secondary
to serotypes effective in infant vaccines is
reduced is reassuring and reinforces the
need for maintaining high infant coverage.
It also demonstrates that providing the same
PCV as used in infants to adults is unlikely
to have a big impact on CAP, an observation
noted in the USA recently which led to the
reversal of the former recommendation in
the USA to use PCV in all adults over 65
years of age.'' New conjugate vaccines with
wider serotype coverage are in development
but without a better understanding of the
drivers of serotype replacement, especially
among the elderly, their overall impact on
pneumococcal disease in the future remains
uncertain.

grant for this research from any funding agency in the 1
public, commercial or not-for-profit sectors.

Competing interests DG's laboratory receives grant
funding from industry partners including the vaccine
manufacturers GSK, Merck and Sanofi Pasteur. DG )
receives occasional honoraria from industry partners for
participation in advisory boards.

Patient consent for publication Not required.

Provenance and peer review Commissioned;
internally peer reviewed.

OPEN ACCESS

Open access This is an open access article

distributed in accordance with the Creative Commons 5
Attribution Non Commercial (CC BY-NC 4.0) license,

which permits others to distribute, remix, adapt, build

upon this work non-commercially, and license their

derivative works on different terms, provided the

original work is properly cited, appropriate credit is

given, any changes made indicated, and the use is 6
non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.01/.

© Author(s) (or their employer(s)) 2019. Re-use
permitted under CC BY-NC. No commercial re-use. See 7
rights and permissions. Published by BMJ.

| '.) Check for updates

To cite Goldblatt D, Miller E. Thorax Epub ahead of
print: [please include Day Month Year]. doi:10.1136/
thoraxjnl-2019-214135

Accepted 26 October 2019 9

C%D Linked

» http://dx.doi.org/10.1136/thoraxjnl-2019-213725 10

Thorax 2019;0:1-2.
doi:10.1136/thoraxjnl-2019-214135

ORCID iD "
David Goldblatt http://orcid.org/0000-0002-0769-5242

Ladhani SN, Collins S, Djennad A, et al. Rapid
increase in non-vaccine serotypes causing invasive
pneumococcal disease in England and Wales,
2000~17: a prospective national observational cohort
study. Lancet Infect Dis 2018;18:441-51.

Pick H, Daniel P, Rodrigo C, et al. Pneumococcal
serotype trends, surveillance and risk factors

in UK adult pneumonia, 2013-18. Thorax
2019:thoraxjnl-2019-213725.

Eletu SD, Sheppard CL, Thomas E, et al. Development
of an Extended-Specificity multiplex immunoassay
for detection of Streptococcus pneumoniae
serotype-specific antigen in urine by use of human
monoclonal antibodies. Clin. Vaccine Immunol.
2017;24.

McLaughlin JM, Jiang Q, Isturiz RE, et al. Effectiveness
of 13-Valent pneumococcal conjugate vaccine against
hospitalization for community-acquired pneumonia in
older us adults: a test-negative design. Clin Infect Dis
2018;67:1498-506.

Pilishvili T. Impact of PCV13 on invasive pneumococcal
disease (IPD) burden and the serotype distribution in
the US Advisory Committee on immunization practices:
OCT 24, 2018. Available: https://www.cdc.gov/
vaccines/acip/meetings/downloads/slides-2018-10/
Pneumococcal-02-Pilishvili-508.pdf

Dagan R, Patterson S, Juergens C, et al. Comparative
immunogenicity and efficacy of 13-valent and
7-valent pneumococcal conjugate vaccines in reducing
nasopharyngeal colonization: a randomized double-
blind trial. Clin Infect Dis 2013;57:952-62.

Rodrigo C, Bewick T, Sheppard C, et a/. Impact of
infant 13-valent pneumococcal conjugate vaccine

on serotypes in adult pneumonia. Eur Respir J
2015;45:1632-41.

Gessner BD, Jiang Q, Van Werkhoven CH, et al. A
post-hoc analysis of serotype-specific vaccine efficacy
of 13-valent pneumococcal conjugate vaccine against
clinical community acquired pneumonia from a
randomized clinical trial in the Netherlands. Vaccine
2019;37:4147-54.

Tin Tin Htar M, Stuurman AL, Ferreira G, et al.
Effectiveness of pneumococcal vaccines in preventing
pneumonia in adults, a systematic review and
meta-analyses of observational studies. PLoS One
2017;12:e0177985.

Thorrington D, Andrews N, Stowe J, et a/. Elucidating
the impact of the pneumococcal conjugate vaccine
programme on pneumonia, sepsis and otitis media
hospital admissions in England using a composite
control. BMC Med 2018;16:13.

CDC, 2019. Available: https://www.cdc.gov/vaccines/
acip/recommendations.html

Goldblatt D, Miller E. Thorax Month 2019 Vol 0 No 0

1ybuAdoo
Aq pa1oa101d "se21MIBS AlelqiT 10N 8 6TOZ ‘92 JOqWSAON UO /W0od'{wqg xeloyy/:dny woly papeojumod 6T0Z J9QWBAON TZ U0 GETHTZ-6T0Z-ulxeioyy9eTT 0T se paysiignd 1siy :xeloy L


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1136/thoraxjnl-2019-214135&domain=pdf&date_stamp=2019-10-21
http:// dx. doi. org/ 10. 1136/thoraxjnl-2019-213725
http://orcid.org/0000-0002-0769-5242
http://dx.doi.org/10.1016/S1473-3099(18)30052-5
http://dx.doi.org/10.1128/CVI.00262-17
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2018-10/Pneumococcal-02-Pilishvili-508.pdf
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2018-10/Pneumococcal-02-Pilishvili-508.pdf
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2018-10/Pneumococcal-02-Pilishvili-508.pdf
http://dx.doi.org/10.1093/cid/cit428
http://dx.doi.org/10.1183/09031936.00183614
http://dx.doi.org/10.1016/j.vaccine.2019.05.065
http://dx.doi.org/10.1371/journal.pone.0177985
http://dx.doi.org/10.1186/s12916-018-1004-z
https://www.cdc.gov/vaccines/acip/recommendations.html
https://www.cdc.gov/vaccines/acip/recommendations.html
http://thorax.bmj.com/

	Pneumococcal pneumonia
	References


