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Over the past decades there has been an
ongoing debate whether preventing lower
respiratory tract infections through pneumo-
coccal (polysaccharide) vaccination (PPV)
could decrease the risk of venous and arter-
ial thrombosis. This hypothesis is mainly
based on findings from animal experiments
indicating that systemic inflammation and
infections accelerate atherosclerosis.1 Recent
circumstantial evidence from an observa-
tional study in patients with persistent
immune activation (eg, due to HIV infec-
tion) suggests that systemic inflammation
may also accelerate atherosclerosis in
humans.2 In support of this, multiple studies
have shown that circulating markers of
inflammation, such as C reactive protein,
interleukin 6 and D-dimer predict the risk of
arterial thromboembolic events in humans.3

Clearly, systemic inflammation is not a con-
stant but varies in response to proinflamma-
tory stimuli. Intermittent changes caused by
acute infections have been linked to short-
term increases in the risk of vascular events
in large observational studies.4 Although the
pathogenesis may differ, the same associa-
tions have also been made between venous
thromboembolic events, and systemic inflam-
mation and infections.4 5 Interestingly, in
addition to preventing lower respiratory tract
infections, PPV-induced antibodies have
been proposed to possess other potentially
beneficial effects. In vitro studies have sug-
gested molecular mimicry between the
immunodominant phosphorylcholine epi-
topes of oxidised phospholipids of oxidised
low-density lipoprotein and the phosphoryl-
choline moiety of Streptococcus pneumoniae.6

Studies conducted in rodents have demon-
strated that immunisation with PPV induces
antiphosphorylcholine binding antibodies,
which some investigators believe might
actively modulate atherogenesis.7

In a new article published in the Open
Heart Journal, Ren et al8 utilised the

considerable body of literature on this topic
to conduct a systematic review and
meta-analysis investigating the effect of PPV
on risk of acute coronary syndrome (ACS)
and stroke events in adults.
In this study the authors first attempted to

identify randomised trials describing the
effect of PPV on myocardial infarction and/
or stroke events. After reviewing 1041 unique
search results, the authors found that none
of these were suitable for data extraction due
to uncertainty over whether the events
included in the studies were ischaemic in
nature. Therefore, Ren et al based their
review and two-part meta-analysis on nine
observational studies selected from a total of
263 unique search results. In part one of
their meta-analysis, which included 230 426
patients from eight observational studies, the
authors found that PPV was associated with
significantly lower odds of ACS in the popu-
lation aged 65 years and above (pooled ratio
of 0.83 (95% CI 0.71 to 0.97) in favour of
PPV). However, when the age restriction was
not applied (ie, allowing persons younger
than 65 years of age to be included), the ana-
lysis produced a pooled ratio of 0.86 (95%
CI 0.73 to 1.01) and, thus, did not quite
reach statistical significance. In part two of
their meta-analysis, Ren et al found that PPV
was not associated with a lower risk of stroke
in four observational studies consisting of a
total of 192 210 patients (pooled ratio of
0.96 (95% CI 0.87 to 1.05) with age restric-
tion >65 years).
A 17% reduction in ACS risk among PPV-

vaccinated compared with PPV-unvaccinated
individuals is potentially a clinically relevant
and important finding. Of note, a prime-boost
regimen in which a 13 valent pneumococcal
conjugate vaccine (PCV) was used to ‘prime’
the immune system prior to ‘boosting’ with
the 23 valent PPV is now recommended in
many countries. However, if the risk reduction
is real, the broad use of pneumococcal
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vaccination to prevent ACS is very likely to be cost-effective
regardless of whether or not PPV is preceded by PCV.
Despite the authors’ impressive efforts to enforce strin-

gent and rigorous inclusion criteria in the selection
studies for their analysis, considerable heterogeneity per-
sists among the included studies. Follow-up time varied
between the studies from 3 months to several years. Not
surprisingly, baseline data also varied widely between the
studies. They varied in magnitude as well as in quality
for average age, gender distribution, history of ischaemic
events, and other risk factors such as smoking and dia-
betes. Importantly, two of eight included studies
reported an approximately 50% reduction in risk of ACS
among PPV-vaccinated compared with PPV-unvaccinated
individuals.9 10 This striking effect of PPV on ACS risk
was far greater than what was reported in the other six
studies.8 It is also reminiscent of the accounts of
approximately 50% reductions in all-cause mortality of
elderly adults that were previously published for influ-
enza vaccination but later questioned due to suspicion
of healthy-user bias and confounding by indication.11 12

In other words, influenza or PPV immunisation may be
a marker for factors such as diet, lifestyle and exercise
that are not documented in the available data sets but
that are known to be associated over the long term with
risk of atherosclerosis and myocardial infarction. Missing
information on known risk factors and/or uneven distri-
bution of unknown risk for the outcome in question
may lead to biased estimates. The authors rightfully
point out that in some settings PPV is selectively adminis-
tered to individuals with chronic conditions (ie, who are
also at higher risk of ACS and stroke), which would bias
the results in the opposite direction (ie, towards under-
estimating the protective effect of immunisation).
In summary, the interesting and well-conducted review

and meta-analyses by Ren et al suggest a significant pro-
tective effect from PPV immunisation on risk of ACS.
However, their work also highlights the challenges asso-
ciated with deciphering observational studies reporting
the impact of non-routine immunisation on outcomes
not directly related to the infectious condition(s) tar-
geted by the vaccine given. Heterogeneity in study
designs, lack of randomised trials and potential bias due
to a healthy-user effect, are likely to impact the overall
estimate form by Ren et al. The key question remains

whether pneumococcal vaccination prevents myocardial
infarction and stroke in elderly adults. The ultimate test
of a causal relationship between pneumococcal immun-
isation and ACS is a randomised clinical trial investigat-
ing the effects of PPV on ischaemic events as the
primary outcome, which, according to the authors, is
ongoing. Until those results become available, PPV
should first and foremost be considered a tool to reduce
the risk of pneumococcal disease in at-risk adults.
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