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ATHEROSCLEROSIS:
EARLY DIAGNOSIS IS THE MISSING ELEMENT

As we anticipate modification of the current guidelines for 
managing risk factors, one might contemplate our current ap-
proaches to arteriosclerosis. The major resources devoted to 
this disease are still spent after the clinical presentation of 
severely affected patients. Expensive techniques to diagnose 
and treat specific lesions in the coronary, peripheral and cere-
bral arteries consume a huge outlay of funds in industrially de-
veloped countries. As affluence grows in developing countries, 
we are seeing the same approach. Evaluating chest pain with 
relatively insensitive techniques such as resting electrocardio-
grams, exercise tests and radio-nucleotide scans often leads 
to angiography or expensive multi-slice computed tomography. 
Even when lesions are demonstrated, the direct link to the 
clinical symptoms is not made with certainty. Only during an 
acute event does the direct attack on a lesion seem to make 
a difference. We now have excellent studies in stable patients 
demonstrating little additional benefit from procedures such 
as angioplasty and coronary by-pass surgery when systemic 
treatment of arteriosclerosis by risk factor reduction is used in-
stead1-6. This treatment using aggressive life style change and 

drugs that produce lipid lowering and blood pressure control 
are still needed after such procedures. Why are we spending 
our precious resources on poorly documented and expensive 
therapies that seem justified by practice patterns rather than 
logical interpretation of scientific evidence?.

We have seen tremendous progress in the identification of 
causative risk factors for cardiovascular disease. The past 20 
years has seen success in programs that have addressed 
these on a community wide basis and in the clinic. Develop-
ment of guidelines for clinicians in the management of these 
risk factors such as elevated LDL or the sum of LDL and  VLDL 
(non-HDL) cholesterol as well as for blood pressure control 
have had a significant impact on clinical events in many coun-
tries. Physicians can now approach the asymptomatic indi-
vidual with a therapeutic regimen supported by strong clinical 
trial data. In the United States, almost 50% of persons who 
are over 50 years of age are on statins or other drugs if the 
LDL cholesterol values were above guidelines7. Unfortunately, 
our recent survey data suggest that those persons below forty 
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with similar lipoprotein values are far less likely to be treated 
with drug therapy. This may derive from the current model us-
ing a ten year time frame for assessing risk8. If one is only 
interested in the hazard produced by risk factors over the next 
decade, very few individuals in the younger age groups will 
be judged as having significant risk. However, risk of a major 
vascular event may remain very high within the next 20 or 30 
years since the clinical presentation of this disease tends to 
accelerate during the sixth decade of life. The fact that a mod-
est majority of people will die of some other cause, and that 
individuals with significant risk factors  may  live to their  9th or 
10th decade  is often used to question benefit of treatment in 
asymptomatic individuals.

Our current partial success in treatment and prevention has 
provided a certain level of satisfaction that has lead to a loss 
of urgency in attempting to cure this disease. The rise of the 
clinical manifestations of arteriosclerosis with affluence in rap-
idly developing countries seems to confirm that this process 
we call arteriosclerosis is intrinsic to the “good life”. At a time 
when so much attention is being given to the burden of mod-
ern healthcare on national budgets, there is too little attention 
given to the value of treating arteriosclerosis as a slowly de-
veloping, insidious, systemic disease. We know that the dis-
ease already exists in some children and in many individuals 
in their young adult years, below age 35. This has been well 
illustrated in very careful autopsy studies from the Korean and 
Vietnam Wars and more recently from the Bogalusa Heart 
Study and the Pathobiological Determinants of Atheroscle-
rosis in Youth (PDAY) study among others9-11. The extent of 
lesions have been related to pre-existing risk factors in these 
studies12-14. What if we diagnosed these complex lesions with 
certainty in the second, third and fourth decades of life (before 
40 years of age)? Would we leave these individuals untreated 
even though they are unlikely to have myocardial infarctions, 
stroke or sudden death in the next decade?.

In the public health and medical approaches to management, 
it is easy to recognize parallels between arteriosclerosis in 
2011 and tuberculosis (TB) in 1921. TB was the major cause 
of death in 1921 in the USA. In the 1923 revised edition of 
the “Principles and Practice of Medicine” by William Osler and 
Thomas McCrae15, the history of tuberculosis, its histopatholo-
gy and clinical presentations were well described. The decline 
of this disease was noted in England and this was attributed 
to recognizing the risk factors of poor nutrition, over-crowding, 
alcoholism, spitting on the streets, working in mines and cut-
ting stone, etc. The English were addressing these issues on 
a community level. Studies in the laboratory were underway; 
examination of differing antibodies had been made in the be-
lief that immune susceptibility might be an important factor in 
some individuals. Vaccination studies in animals and humans 
were noted to be promising. In Osler’s time, early work with a 
skin test to diagnose TB was reported and of interest to spe-
cialists. Climatic treatment was recommended - “The require-
ments of a suitable climate are a pure atmosphere, an equa-
ble temperature not subject to rapid variations, and a maxi-
mum amount of sunshine”. High cost treatment approaches 
were also in vogue. Physicians and other healthcare workers 

built careers devoted totally to treatment of TB. Large institu-
tions called “sanitaria” were built to provide “the advantages of 
rigidly enforced rest, good food and physical exercise”. Drug 
treatment of the time consisted of creosote, cod-liver oil and 
arsenic. A variety of surgical procedures were performed in 
many patients such as induction of pneumothorax, draining 
pleural exudates and resection of destroyed segments of the 
lung.

A turning point in the battle with TB occurred with the devel-
opment of isoniazid and multiple other agents that provided 
effective treatment. However, the real advance came when it 
was recognized that many young people had tuberculosis in 
a sub-clinical indolent stage and that it could be diagnosed in 
such persons. The injection of a tiny amount of “purified pro-
tein derivative” of tuberculin bacteria (PPD) provided a highly 
specific and sensitive skin test giving a definitive diagnosis 
of previous TB exposure and the likely presence of indolent 
disease. The test was low cost and easily administered by per-
sonnel with little training. By 1960, it was in common use in 
students in colleges and graduate schools and continues to 
be systematically applied today. We now monitor those with 
risk factors for tuberculosis such as HIV infection and environ-
mental exposure. The discovery of a positive skin test results 
in treatment even though the person may appear asymptom-
atic and fully healthy. The result has been a marked reduction 
in the prevalence of this terrible disease. Managing risk and 
monitoring those with major risk factors for TB remains part of 
the management paradigm.

Using the TB analogy, we appear to be in the Oslerian pe-
riod of arteriosclerosis. We know the major causal risk factors, 
we have effective therapy for these and we have begun many 
good community programs. Physicians are aware of guide-
lines and are attempting to treat high risk individuals. We have 
improved our diagnostic tests for those with gross symptom-
atic lesions but we are still in the phase of using highly ex-
pensive technical approaches to attack individual lesions with 
only some emphasis on curative treatment for the generalized 
disease. Too many people present with the disease by dying. 
How do we make progress from our current partially success-
ful efforts?.

Individuals with complex lesions, in their twenties and thirties, 
defined at autopsy in the PDAY study, should have been de-
tected while alive and diagnosed as having arteriosclerosis. 
The causative risk factors in such patients may be operative 
at a much lower level than in others with less susceptibility. 
In these patients, it may be very useful to treat lipoprotein 
concentrations considered to be relatively innocuous in the 
general population. Smoking may be particularly toxic in such 
patients. There may be new and important risk factors in these 
very young people. A focus of research on these individuals 
might lead to discovery of other causal factors. An additional 
decade or two of treatment in such patients may have a very 
significant impact on sudden death and acute coronary and 
cerebrovascular syndromes. The issue is to diagnose the dis-
ease and use risk factors as venues for treatment rather than 
diagnosing risk factors and hope that we will be treating those 
who would have the disease.
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So how do we produce a cost effective means of detecting 
early arteriosclerosis, without significant risk, in every person 
over 20 years of age in the population? Our research on the cel-
lular, chemical and physiologic characteristics of the diseased 
artery wall, even in the very early phases of the disease is pro-
viding exciting information that should be useful in this effort. 
A diseased artery, before development of complex lesions, is 
sending signals that could distinguish it from a healthy artery. 
Much of the research is already done documenting that mea-
suring some of these signals is feasible. Detecting a pattern 
of chemical signals or a characteristic physiologic response 
should be possible with sophisticated equipment at low cost in 
every primary care clinic. Practicing physicians and their staff 
use computers and complex machines for multiple tasks in the 
modern office. Providing a procedure to diagnose early arte-
riosclerosis need not be more complicated. The missing ele-
ment is a concerted well funded effort to refine the technology, 
define the data analytic tools and fully test several approaches 
to this goal of early diagnosis. Clinical lipidologists as a group 
should challenge the scientific and engineering talent in this 
world to meet this most pressing need. It is easy to justify the 
organizational and financial efforts required for success. The 
missing element is the strong belief that it can be done. This 
disease is too prevalent, too personally devastating and too 
costly for the medical community to be apathetic and overly 
patient in bringing this dream to fruition.
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