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xtensive research in recent decades has established a
critical role for cellular and humoral inflammation in
the initiation and progression of atherosclerosis and
its acute clinical presentations.1 Although atherosclerotic
disease has a slow progression over many years, several intrinsic and extrinsic factors may trigger latent stable atherosclerotic plaques to become inflamed, unstable plaques that
often rupture and start a cascade leading to thrombus formation and acute coronary syndromes or sudden cardiac death.
Respiratory infections are among the known triggers for
such acute cardiovascular events.
In the past 2 decades, many basic and epidemiologic studies have suggested a role for chronic indolent infections, such
as Chlamydia pneumoniae, in the chronic progression of atherosclerotic lesions over years. Failure of clinical trials using
antibiotics against C. pneumoniae to prevent cardiovascular
events has led to a decreased interest in the role of infections
in cardiovascular disease. However, in contrast to chronic infections, acute infections may cause acute coronary syndromes by triggering severe and abrupt inflammatory changes
in high-risk coronary plaques over a few days or weeks. Prevention or treatment of these infections may offer new targets
for coronary prevention.2
In this issue of CMAJ, Lamontagne and colleagues3 present their findings from a large hospital-based database study.
The authors studied the incidence of myocardial infarctions
among those who had or had not received a pneumococcal
vaccine before admission to hospital. They include patients
who were free of known atherosclerotic disease but who were
at risk of myocardial infarction based on age (men aged 45
years or older, women aged 50 years or older) and who had at
least 1 cardiovascular disease risk factor (hypertension, diabetes or hyperlipidemia). The authors report that people who
had a myocardial infarction were less likely than those who
did not have a myocardial infarction to have received a pneumococcal polysaccharide vaccine (7.1% v. 11.6%; adjusted
odds ratio 0.53, 95% confidence interval 0.40–0.70).
The study by Lamontagne and colleagues does not include
data on the incidence of pneumonia and its relation to myocardial infarction in cases and controls. However, it is reasonable to hypothesize that pneumococcal vaccination may protect against cardiovascular events by preventing pneumonia,
as the latter has been shown to trigger myocardial infarction.
Musher and colleagues4 reviewed a series of 170 patients admitted to hospital with pneumococcal pneumonia over a 5year period and found that about 7% of patients had a myocardial infarction while in hospital. They also report that
about 20% of patients had either a myocardial infarction,
atrial fibrillation, or new or worsening congestive heart fail-
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Infections of the upper respiratory tract, including pneumonia and influenza, can trigger acute coronary syndromes.
Prevention of these infections by vaccination may prevent
cardiovascular events in people at high risk.
Rates of pneumococcal and influenza vaccination are below the optimal level in most countries.
Physicians need to improve vaccination rates by actively
advocating vaccination following established guidelines.
Special attention should be paid to symptoms and signs of
cardiac events in patients at high risk for cardiovascular disease who have an upper respiratory tract infection.

ure while in hospital.4 Other studies have suggested that infections in the upper respiratory tract and urinary tract can trigger myocardial infarctions.5 Spodick and colleagues reported
that, in the 2-week period before being admitted to hospital
for a myocardial infarction, 28% of patients had acute respiratory symptoms.6 In an autopsy-based study, my group observed that influenza epidemics are associated with a sharp
rise in the number of deaths caused by myocardial infarction
and ischemic heart disease.7 In fact, during almost all influenza epidemics and pandemics (except for the 1918 Spanish influenza pandemic), about twice as many people die of
cardiac causes as die of pneumonia.8 Myocardial infarction
was also reported to be the cause of death in 2 of 5 fatal cases
among 75 patients with severe acute respiratory syndrome.9
Multiple mechanisms could contribute to the cardioprotective effect of pneumococcal vaccination. A study in mice
lacking the low-density lipoprotein (LDL) receptor suggested that the molecular mimicry between epitopes of
Streptococcus pneumoniae and oxidized LDL may lead to
increased anti-oxidized LDL immunoglobins following
pneumococcal vaccination, which may lead to a decreased
extent of atherosclerosis.10 However, production of such antibodies following pneumococcal vaccination in humans has
not been confirmed.11 This interesting pathway requires further research. In addition, S. pneumoniae and other respiratory infections may exert many acute effects directly relevant
to acute coronary syndromes. My colleagues and I have previously shown that influenza infection leads to excessive recruitment of inflammatory cells to atherosclerotic aortic
plaques in mice lacking apolipoprotein E receptor.12 Similarly, compared with controls, the coronary arteries of patients who died of acute systemic infections show a higher
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number of macrophages and T cells in their adventitia and
periadventitial fat, and more dendritic cells in the intima and
media.13 In synergy with local cellular inflammation, there is
an extensive systemic inflammation heralded by acute increase in systemic markers of inflammation.2 These acute inflammatory changes are paralleled by activation of the coagulation cascade and increased levels of coagulation factors.
Finally, such acute infections are also associated with tachycardia, hemodynamic stress, fever, dehydration, increased
plasma viscosity, release of endogenous cathecholamines,
possible demand ischemia, severe endothelial dysfunction
and qualitative pro-oxidant changes in high-density lipoprotein. Each of these can play an important role in acute coronary syndromes.2,14
Given the pivotal role of inflammation and its relation to
infection in the development of acute coronary syndromes, it
would be prudent to test drugs that affect inflammatory mechanisms in clinical scenarios involving atherosclerosis. Statins
are known to have such anti-inflammatory effects.1 There
have been conflicting conclusions from studies examining the
effect of statins on mortality of people admitted to hospital
with community-acquired pneumonia. New well-designed
studies of statins in the context of acute infection focused on
cardiovascular outcomes are needed. Preliminary reports
from my laboratory suggest that statins have a direct antiinfluenza effect,15 and they could be tested for similar effects
against S. pneumoniae and other microbial agents. Hypothetically, in adults with respiratory infections, acetylsalicylic
acid (ASA) could be useful not only for relief of respiratory
symptoms but also for preventing coronary events, because
ASA may help to reduce inflammation and inhibit platelet
function during high-risk periods.2 Finally, further research is
needed to assess whether the use of antimicrobials can prevent cardiovascular events if used in a timely manner when
infections occur without or despite vaccination.
Multiple case–control, cohort and randomized clinical
trials in different settings have shown that preventing influenza by vaccination can reduce the risk of recurrent myocardial infarction, sudden cardiac death, cardiac hospital admissions, need for revascularization and stroke.2,14 The current
study by Lamontagne and colleagues suggests that pneumococcal vaccination could similarly be a safe and inexpensive
tool to prevent cardiovascular events. However, results of
case–control studies should be interpreted with caution.
“Healthy user” bias is a possibility in case–control studies.
Receipt of pneumococcal vaccine may be an indicator of better access to health care, healthier life style and better control
of risk factors. The study findings were significant after adjustment for several confounders; however, statistical models
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may not completely overcome the complex interactions between confounders. Further prospective and randomized studies are needed to confirm these findings.
Until confirmatory studies are available, clinicians should
comply with available guidelines by increasing current vaccination rates among patients at high risk. In the United States,
rates of pneumococcal and influenza vaccination are well below the established goals, and the situation is worse in many
other countries. In addition, clinicians should reduce the baseline risk of cardiovascular events in vulnerable patients by
judicious use of antihypertensive, lipid-lowering drugs
(preferably statins) and ASA.
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