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The availability of open access articles has become a major trend in
the biomedical publishing. Nowhere is this approach more important
than in the most critical areas of health sciences, the areas where expe-
dited dissemination of knowledge is most crucial, where improved ef-
forts are noticeably rewarded, and where “investment returns” take the
form of, among, and in addition to other measures, lifespan extension.

One such critical area is the CardioVascular Disease (CVD).
Mortality data show that CVD accounted for 32.8% (811,940) of all
2,471,984 deaths in 2008 in the United States [1]. The commonly ac-
cepted risk factors for CVD are hyperlipidemia, hypertension, family
history/genetics, smoking, obesity and diabetes. However, infections
are not included in this 222-page extensive review on the subject.

Despite meaningful progress in the identification of risk factors
and the development of highly effective clinical tools, deaths from
CVD continue to increase worldwide. Entirely novel approaches for
diagnosis and treatment are needed. Notably, many cardiovascular
events have not been explained and many of the individuals with mul-
tiple classical risk factors for atherosclerosis have not experienced such
event [2]. Myocardial infarction and stroke continue to occur in as
many as two thirds of all patients [3].

On the other hand, the literature is replete with examples of epi-
demiological and seroepidemiological evidence pointing at infections
as contributing factor for vasculopathies [4,5]. The notion that the ag-
gregate burden of chronic infections, aggravated by the host immune
response plays a major role in atherogenesis led to the recognition of
the “pathogen burden” in CVD [1]. However, several large-scale, rand-
omized, controlled clinical trials that were initiated after the cultivation
of a bacterial species, Chlamydophila pneumoniae from atheromas, did
not meet the expectations [6]. Arguably, this cannot dismiss the accu-
mulated epidemiological evidence, or the extensive animal model evi-
dence for infections as a contributing factor in atherogenesis. As an ex-
ample, the CVD mortality has been found to be related to the number
of infections to which a patient has been exposed [7].

There is abundant data demonstrating the existence in the envi-
ronment of latent, nonreplicating bacteria. The low metabolic activity
in this microbial subpopulation, depriving the antibiotics used in the
clinical trials from targets, can provide an explanation for the lack of
efficiency during the patient treatment. We and others, including a re-
cent paper in this journal have shown the presence of bacterial DNA
in atheromatous tissues [8-10]. However, the variety of pathogens
whose DNA was identified in the specimens precludes the usefulness
of a single drug for bacterial eradication. Most importantly, “DNA does
not equal disease”. It is easy to identify a bacterial sequence in clinical
specimen; it is hard to suggest a clinical relevance. It is only cultivation
and identification of live bacterial species from the lesion of disease
that fulfills the Koch’s postulate and justifies further investigations.
We have recently demonstrated the presence of variety of live bacterial
pathogens in clinical atherosclerotic specimens, for the first time pro-
viding evidence of what might be the most important segment of the
human microbiome, the atherosclerosis microbiome [11,12].

The presence of infectious inflammatory agents in such a sensitive

location can exacerbate the lesion, provides for a chronicity of the in-
flammation and may lead to plaque destabilization and rupture, with
concomitant life-threatening ischemic events [13].

In the same time, the notion of predictive, preventative, and ulti-
mately personalized medicine is taking hold. Recognizing the infections
as a significant contributing factor in atherogenesis and elucidation of
the involved specific mechanisms can lead to a relatively inexpensive
genomic characterization of the members of the atherosclerotic micro-
biome. Research in health, communication, and decoding the human
genome are ... crucial for driving innovation that benefits all of hu-
manity (from the 2012 AAAS Annual Meeting).

Being now able to address CVD as, in a large extent, infectious dis-
ease can lead to development of screening devices allowing identifica-
tion of the underlying infection and determination of the prevalent in
the vascular lesion species. Only then an individual treatment regimen
with antimicrobials tailored to the specific for the patient organisms
can be efficient. The ultimate goal, identification of novel antimicrobial
drug candidates for CVD and development of innovative approaches
to diagnosis and treatment for atherosclerotic inflammations may then
be conceivable, making the most significant step toward personalized
medicine. Successfully addressing CVD will undoubtedly alleviate the
most complex problem for public health. Of note, biomedical research
of atherosclerotic vascular disease as microbial infection is specifically
the mission of the Vascular Research Foundation, a first of its kind
non-profit organization launched in 2007 “to support medical research
reducing the threat of vascular diseases, leading to healthier life” (www.
HeartFirst.org).
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