Carotid Intimal Media Thickness – (Carotid IMT) – Position statement

This Medical Policy has been developed through consideration of medical necessity, generally accepted standards of medical practice, and review of medical literature and government approval status.

Benefit determinations should be based in all cases on the applicable contract language. To the extent there are any conflicts between these guidelines and the contract language, the contract language will control.

The purpose of medical policy is to provide a guide to coverage. Medical Policy is not intended to dictate to providers how to practice medicine. Providers are expected to exercise their medical judgment in providing the most appropriate care.
Description
Established major risk factors for coronary artery disease (CHD) have been identified by the National Cholesterol Education Program (NCEP) Expert Panel. (2) These risk factors include elevated serum levels of low-density lipoprotein (LDL) cholesterol and total cholesterol, and low serum levels of high-density lipoprotein (HDL) cholesterol. Other risk factors include a history of cigarette smoking, hypertension, family history of premature CHD, and age. The third report of the NCEP Adult Treatment Panel (ATP III) establishes various treatment strategies to modify the risk of CHD, based in part on target goals of LDL cholesterol. Pathology studies have demonstrated that levels of traditional risk factors are associated with the extent and severity of atherosclerosis. However, at every level of risk factor exposure, there is substantial variation in the amount of atherosclerosis, presumably related to genetic susceptibility and the influence of other risk factors. Therefore, there has been interest in identifying a technique that can measure and monitor atherosclerosis that reflects the pathological endpoint of CHD risk factors. The carotid arteries can be well visualized by ultrasonography, and ultrasonographic measurements of the thickness of the carotid intimal-medial wall (IMT) have been investigated as a technique to identify and monitor subclinical atherosclerosis. B-mode ultrasound is most commonly used, and the intimal-medial thickness is measured and averaged over six sites in each carotid artery. 

A limitation of carotid artery IMT as a surrogate for coronary artery disease is that it does not accurately assess the total atherosclerotic burden and therefore cannot predict the severity of coronary artery disease or distinguish patients with one-vessel, two-vessel, or more coronary artery disease. Given these limitations, more recent research has used the combined carotid artery IMT and femoral artery IMT measurements to more accurately determine atherosclerotic burden of the coronary arteries. 

Policy/Criteria
Ultrasound of the carotid and/or femoral artery intimal-medial wall thickness for screening and monitoring for coronary artery disease in clinically asymptomatic individuals is considered investigational.

Carotid artery ultrasound for the evaluation of a cerebrovascular condition suspected on the basis of abnormal symptoms may be considered medically necessary.

Scientific Background
A literature search identified multiple observational studies correlating measurements of carotid intimal-medial wall (IMT) with either established risk factors for CHD or the incidence of cardiovascular events. For example, in the Atherosclerosis Risk in Communities (ARIC) study, the authors evaluated risk factors associated with increased carotid IMT in 15,800 subjects. (2) Carotid IMT had a graded relationship with increasing quartiles of plasma total cholesterol, LDL cholesterol, and triglycerides. Carotid IMT was then also correlated with the incidence of coronary heart disease in a subgroup of patients enrolled in the trial after 4 to 7 years of follow-up. (3) Among the 12,841 subjects studied, there were 290 incident events. The hazard ratio rate for men and women, adjusted for age and sex, comparing extreme carotid IMT (i.e., >/= 0.1mm) to non-extreme IMT (i.e., < 0.1mm) was 5.07 for women and 1.85 for men. The strength of the relationship was reduced by including major CHD risk factors, but remained elevated for higher measurements of carotid IMT. The authors concluded that mean carotid IMT is a noninvasive predictor of future CHD incidence.

The Rotterdam Study was a prospective cohort study that started in 1989 and recruited 7,983 men and women aged 55 years and over. The main objective of the Rotterdam Study was to investigate the prevalence and incidence of risk factors for chronic diseases in the elderly, including cardiovascular disease. One aspect of the study sought to determine whether progression of atherosclerosis in asymptomatic elderly subjects is a prelude to cardiovascular events. Measurements of carotid IMT were used to assess the progression of atherosclerosis. Increasing carotid IMT was associated with increasing risks of stroke and MI. (4) O'Leary and colleagues performed carotid IMT in 4,476 asymptomatic subjects aged 65 years or older without clinical cardiovascular disease. (4) The incidence of cardiovascular events correlated with measurements of carotid IMT thickness; this association remained significant after adjustment for traditional risk factors. The authors conclude that increases in the thickness of carotid IMT are directly associated with an increased risk of myocardial infarction and stroke in older adults without a history of cardiovascular disease. (5) Hodis and colleagues studied 146 men aged 40 to 59 years old who previously had coronary artery bypass surgery. (6) Subjects underwent measurements of carotid IMT every 6 months and underwent coronary angiography at baseline and every 2 years. Average follow-up was 8.8 years. For each 0.03-mm increase in carotid IMT, the relative risk for nonfatal myocardial infarction or coronary death was 2.2, and the relative risk for any coronary event was 3.1. Absolute thickness and progression in thickness predicted risk for coronary events beyond that predicted by coronary arterial measures of atherosclerosis and lipid measurements. The authors remark that ultrasonographic monitoring carotid IMT may be a useful surrogate endpoint for clinical coronary events.

Several other studies have, in fact, used carotid IMT measurements as outcome measures. In this setting, serial measurements of carotid IMT are performed as opposed to a single measure. For example, the Asymptomatic Carotid Artery Progression Study (ACAPS) was designed to evaluate the role of lovastatin (a HMG-CoA reductase inhibitor, i.e., a statin drug) in patients asymptomatic for cardiovascular disease and with LDL cholesterol levels at or below the limits established by the National Cholesterol Education Program. (7, 8) A total of 919 asymptomatic men and women were randomized to receive various combinations of lovastatin, warfarin, and placebo over a 3-year period. The principal outcome measurement was the progression of carotid IMT, tested at 6 sites in both carotid arteries. Lovastatin treatment was associated with a reduction in the progression of mean maximum carotid IMT. The Monitored Atherosclerosis Regression Study also included measurements of carotid IMT every 6 months for 4 years in a subset of enrolled subjects. (9) The authors concluded that lipid-lowering therapy resulted in a regression of carotid IMT.

It is evident from a literature search that ultrasonographic measurement of carotid IMT has emerged as a research tool for the assessment of subclinical atherosclerosis, which has been incorporated into clinical trials as an outcome measure. However, it is unclear how this measurement can be used to benefit patient management. One proposal is to use carotid IMT as an additional risk factor to further categorize those patients who would be classified as at an "intermediate risk" for CHD on the basis of established CHD risk factors, such as total cholesterol, LDL cholesterol, and HDL cholesterol levels. Identification of additional independent risk factors might then be able to identify those intermediate risk patients who might benefit from more aggressive risk reduction. As noted in the Discussion section, there is substantial variation in the extent and severity of atherosclerosis among patients considered to be at similar risk based on traditional risk factors. Therefore, measurements of carotid IMT could be used to provide incremental information to traditional risk factor assessment. In the National Cholesterol Expert Panel (NCEP) Adult Treatment Panel III (ATP III) report, carotid intimal thickness was identified as an "emerging non-lipid risk factor” and offered the following comments (10):

"One test in this category [tests for atherosclerotic plaque burden] is carotid sonography used to measure intimal-medial thickness (IMT) of the carotid arteries. The extent of carotid atherosclerosis correlates positively with the severity of coronary atherosclerosis. Furthermore, recent studies show that severity of IMT independently correlates with risk for major coronary events. Thus, measurement of carotid IMT theoretically could be used as an adjunct in CHD risk assessment. For instance, the finding of an elevated carotid IMT (e.g., >/= 75th percentile for age and sex) could elevate a person with multiple risk factors to a higher risk category. However, its expense, lack of availability, and difficulties with standardization preclude a current recommendation for its use in routine risk assessment for the purpose of modifying intensity of LDL lowering therapy. Even so, if carried out under proper conditions, carotid IMT could be used to identify person at higher risk than that revealed by the major risk factors alone."

However, at the present time there appears to be no scientific literature that directly and experimentally test the hypothesis that measurement of carotid IMT results in improved patient outcomes, and no specific guidance on how measurements of carotid IMT should be incorporated into risk assessment and risk management.

An updated Medline search through January 2006 did not identify any published articles that would address the limitations noted above; therefore the policy statement is unchanged. There continues to be research interest in carotid intimal-medial wall thickness as a technique to study the pathogenesis of atherosclerosis, and studies continue to include carotid IMT as an intermediate outcome, but its role in the management of the individual patient remains unclear. (11-13)

