Countrywide demonstration of
adult protection derived from

infant immunisation
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Humans, especially young children, are
considered the only reservoir of Strepto-
coccus pneumoniae. Pneumococcal naso-
pharyngeal colonisation is very common
and usually asymptomatic, but it also
represents the primordial step in the
development of pneumococcal diseases.'
Nasopharyngeal colonisation is very prev-
alent among young children but appears
to be much less common among adults.
Yet, adults, especially older adults, are
disproportionally affected by pneumo-
coccal diseases. Close interaction with
young children is a recognised source of
exposure to pneumococcus among adults,
and previous studies have documented the
associations with colonisation and also
disease among exposed adults.>™

The chain of transmission of pneumo-
coccal colonisation and its connection with
disease has been drastically transformed
with the introduction of the pneumococcal
conjugate vaccines. Unlike non-conjugated
polysaccharide vaccines, pneumococcal
conjugate vaccines elicit a strong immune
response in vaccinated young children and
provide protection against colonisation
with serotypes included in the vaccine.
This leads not only to protection of vacci-
nated children, but by targeting the main
reservoir of transmission, vaccination also
prevents transmission of pneumococcus
to others in contact with vaccinated chil-
dren. Indeed, widespread vaccination of
infants with conjugate vaccines has led
first to reductions and ultimately to virtual
elimination of the circulation of serotypes
included in the vaccines.”™®

Routine vaccination of infants with
pneumococcal conjugate vaccines has led
to profound changes in the ecology of S.
pneumoniae and the distribution of related
infections. As the circulation of vaccine
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serotypes was reduced due to the powerful
biological pressure of the vaccine, disease
caused by those retreating vaccine sero-
types has declined in both vaccinated
and unvaccinated groups. The protection
among unvaccinated groups or indirect
protection effects were documented first
in populations that adopted the pneumo-
coccal conjugate vaccination programmes
early, but with the close to global adoption
of these vaccination programmes, there is
now a growing body of evidence demon-
strating the direct and indirect protection
derived from vaccination of infants with
pneumococcal conjugate vaccines.®”

Pneumococcal diseases encompass a
number of conditions, including inva-
sive and non-invasive diseases. Invasive
diseases are typically defined by isolation
of the pneumococcus, which allows the
characterisation (ie, serotyping) of the
causal pathogen. Surveillance systems that
monitor invasive pneumococcal diseases
have used these highly specific outcomes
to demonstrate that after introduction
of pneumococcal conjugate vaccination
programmes, the incidence of invasive
disease due to vaccine serotypes among
vaccinated and unvaccinated groups has
declined. However, invasive pneumo-
coccal diseases are rare, relative to other
non-invasive pneumococcal diseases, such
as pneumonia. Unlike invasive diseases,
assessments of the vaccination impact on
pneumonia typically lack detailed sero-
type information to enable more specific
determinations or to directly monitor the
magnitude of serotype replacement.'
Nonetheless, under the consideration
that a substantial fraction of pneumonias
is caused by the pneumococcus, previous
studies have focused on hospitalisations
for all-cause pneumonia to estimate
potential changes following vaccine intro-
duction. Although the direct protection
of vaccinated children against pneumonia
seems well established, several—but not
all—studies of unvaccinated adults have
documented reductions in pneumonia
hospitalisations after implementation of
routine vaccination of infants with pneu-
mococcal conjugate vaccines.® '™

In Thorax, Omar Okasha and colleagues
report the findings of a countrywide

assessment of indirect protection of adults
derived from the Finnish infant pneumo-
coccal conjugate vaccination programme.”!
Although most previous assessments have
focused on a 7 or 13-valent pneumococcal
conjugate vaccine, this study evaluated a
vaccination programme with a 10-valent
vaccine (PCV10). The national vaccina-
tion programme started in September
2010, and eligible children were vacci-
nated following a 2+1schedule, with no
catch-up programme. The use of either
pneumococcal polysaccharide or conju-
gate vaccine among adults during the study
period was negligible. Using comprehen-
sive national registry data from 2004 to
2015, and an ecologic study design, the
authors modelled the national incidence
of pneumonia hospitalisations in adults
during the study period, to examine
whether vaccination of infants led to indi-
rect protection of unvaccinated adults.
Before introduction of the programme,
pneumonia hospitalisation rates were
following an increasing trend, which was
clearly reversed after introduction of the
programme. Overall, there was a 15.4%
reduction in the incidence of all-cause
pneumonia  hospitalisations ~ among
unvaccinated adults, when comparing
the observed rates with the projected
rates that would have been observed if
no vaccination programme was imple-
mented. At 4 years after introduction of
the programme, the observed relative
declines were more pronounced among
young than among older adults. Never-
theless, the estimated absolute reductions
among older adults were sizeable. The
authors concluded that approximately 4
years after introduction of the vaccination
programme, there has been a significant
impact in the incidence of all-cause pneu-
monia hospitalisations among unvacci-
nated adults. Larger declines in the overall
incidence of the more specific, but much
less common, pneumococcal pneumonia
were also demonstrated, but no significant
changes in empyema were observed.

In the study, remarkable efforts were
made to account for potential alternate
explanations for the observed declines.
Although the primary analysis focused on
hospitalisations with a primary diagnosis
of pneumonia, a secondary analysis iden-
tifying pneumonia in any diagnosis posi-
tion yielded similar relative reductions as
those from the main analysis. Other anal-
yses assessed the potential influence of
new pneumonia management guidelines,
and showed that no changes occurred
following guidelines release in 2008,
and that those changes only started after
the introduction of the pneumococcal
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conjugate vaccination programme. Simi-
larly, separate examinations that were
not restricted to pneumonia hospitalisa-
tions, including outpatient and emergency
department visits, demonstrated reduc-
tions consistent with those observed in
the inpatient setting alone. Investigators
also examined all-cause hospitalisations,
excluding pneumonia, as a control condi-
tion. This examination showed a contin-
uous declining trend throughout the study
period, with no evident interruptions that
coincided temporally with the introduc-
tion of the vaccination programme. This
observation indicates that the observed
changes in pneumonia hospitalisations
cannot be explained by general changes in
hospitalisation patterns. Potential limita-
tions of the study were also appropriately
identified and discussed in this well-con-
ducted thorough examination of indirect
protection of unvaccinated adults.

It is important to note that the initial
observations reported by Okasha and
colleagues may represent just part of an
evolving process. Although previous reports
have documented indirect protection
starting rapidly within a few years after
vaccines introduction, this indirect protec-
tion is expected to continue expanding
as vaccination programmes mature. A
recent systematic review estimated that on
average, a 90% reduction in invasive pneu-
mococcal disease through indirect protec-
tion would be attained after about 9 years
of continued vaccination of infants.® There-
fore, follow-up studies would be useful
to continue monitoring the impact of the
Finnish vaccination programme beyond the
initial 4 years after implementation period
reported in the article.

This timely assessment also contributes to
the growing body of evidence that supports
an indirect protection of adults against
pneumonia hospitalisations derived from
vaccination of infants with pneumococcal
conjugate vaccines.® ™" 2% Although there
is an adult pneumococcal conjugate vaccine
available, many countries are currently
evaluating whether to recommend direct
vaccination of adults or rely on indirect
protection derived from the infant vacci-
nation programme as demonstrated in this
article. Those assessments need to consider
the plausibility of the indirect protection in
particular settings, and how fast the unvac-
cinated population would derive indirect

protection. There are also different vacci-
nation schedules available, and different
costs related to those.”® Factoring the costs
of the vaccination programmes is another
important consideration for the ongoing
discussions. Carefully conducted studies of
indirect protection, like the one reported by
Okasha and colleagues, provide important
evidence to inform decisions about the
protection of adults against pneumococcal
diseases.
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