Coronary Calcium Coverage Score a Significant Predictor of Coronary Events  CME 

News Author: Michael O'Riordan
CME Author: Hien T. Nghiem, MD 
Disclosures
Release Date: May 30, 2008; Valid for credit through May 30, 2009 
	Credits Available
	

	[image: image1.png]




 INCLUDEPICTURE "http://images.medscape.com/pi/global/ornaments/dots480.gif" \* MERGEFORMATINET [image: image2.png]





	Physicians - maximum of 0.25 AMA PRA Category 1 Credit(s)™ for physicians;
Family Physicians - up to 0.25 AAFP Prescribed credit(s) for physicians 

	[image: image3.png]





To participate in this internet activity: (1) review the target audience, learning objectives, and author disclosures; (2) study the education content; (3) take the post-test and/or complete the evaluation; (4) view/print certificate View details.
Learning Objectives

Upon completion of this activity, participants will be able to:

1. Report the current method of documenting the presence of coronary atherosclerosis.

2. Describe the role of cardiac computed tomography in correlation with cardiovascular events.
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From Heartwire — a professional news service of WebMD

May 30, 2008 — A novel coronary calcium score (CCS), one that is able to describe the spatial distribution of calcified plaque in the coronary arteries, is associated with coronary heart disease events, according to the results of a new study [1]. Investigators say the computed-tomography (CT)-derived calcium coverage score provides information about cardiovascular events beyond that provided by commonly used measures of coronary calcium burden.

"When we give a CT scan to people, it's important to realize that there is a lot more important information available to us that we could be using to help understand a person's risk of future events," said lead investigator Dr Elizabeth Brown (University of Washington, Seattle). "We went into the data and very easily found this additional information that was collected during the scoring procedure and were able to use it to help refine the risk of future of events."

Speaking with heartwire, Brown explained that the coronary CCS measures the proportion of the coronary artery affected by calcified plaque. From the CT scan, the investigators determined the presence of calcified plaque in short intervals along the arteries. The coronary arteries are then subdivided into 5-mm segments, allowing investigators to calculate the number of 5-mm segments affected by calcification. The number of affected segments divided by the total number of 5-mm segments is the CCS.

The results of the study are published in the June 2008 issue of Radiology. 

Percentage of arteries affected by calcification 

In contrast with this new CCS, coronary artery calcification measured by CT provides an overall measure of plaque burden, typically using the Agatston score. By creating a new calcium score that can be used to define the percentage of coronary arteries affected by calcium, investigators propose that this information could better predict risk of cardiovascular events.

To determine whether the CCS might be better able to stratify patients at risk for cardiovascular events, investigators obtained data from the Multi-Ethnic Study of Atherosclerosis (MESA). The prospective study included 6814 men and women aged 45 to 84 years. Investigators compared CT data from 3252 participants with calcification of the coronary arteries and 3416 subjects without calcification. The purpose of the study was to correlate the new CCS with risk factors and cardiovascular events and to compare this association with traditional calcium scores. 

After a median follow-up of 41 months, investigators observed that the new CCS was associated with hypertension, diabetes, and dyslipidemia (p < 0.001 for all diseases). Investigators also showed that the CCS was a better predictor of cardiovascular events compared with calcium scores that account for a generalized burden of calcification. The CCS, as well as the Agatston and mass calcium scores, were significant predictors of coronary heart disease events, but the coverage score was a better predictor of future coronary events than both scores, especially among patients with low Agatston scores. 

Investigators report that for a twofold increase in CCS, there was a 34% increased risk of a hard coronary disease event — defined as definite adjudicated myocardial infarction (MI), coronary death, and angina — compared with just a 14% increased risk indicated by the Agatston score and an 11% increased risk indicated by the calcium mass score.

Hazard ratios for hard CHD events and all CHD events for a twofold increase in coronary calcium, Agatston, and mass scores
	Scoring method 
	Hard coronary heart disease events, hazard ratio (95% CI) 
	All coronary heart disease events, hazard ratio (95% CI) 

	Calcium coverage, Agatston, and mass scores in separate Cox models 

	CCS
	1.34 (1.14 - 1.57)
	1.52 (1.34 - 1.72)

	Agatston score
	1.14 (1.03 - 1.26)
	1.24 (1.15 - 1.34)

	Mass score
	1.11 (1.02 - 1.22)
	1.25 (1.16 - 1.35)

	Model with calcium coverage score and Agatston score 

	CCS
	1.70 (1.16 - 2.49)
	1.79 (1.34 - 2.39)

	Agatston score
	0.85 (0.68 - 1.07)
	0.90 (0.75 - 1.07)

	Model with calcium coverage score and mass score 

	CCS
	1.71 (1.15 - 2.53)
	1.74 (1.30 - 2.34)

	Mass score 
	0.85 (0.66 - 1.08)
	0.91 (0.76 - 1.10)


When the Agatston or mass score was included in a Cox model for coronary heart disease events with the CCS, the coverage score remained a significant predictor of future events, whereas Agatston and the mass score did not.

The investigators note that the CCS does have limitations, especially since it depends on an accurate tracing of the coronary arteries down their entire length. This adds more reading time compared with traditional scoring methods. Also, because tracing the artery's length is required, the CCS is less reproducible than Agatston or the calcium mass score. Still, while the reading procedure itself might be trickier, Brown sees value in the coverage score, especially in terms of clinical utility. 

"I think what is very nice about the calcium coverage score is that it's something a patient can understand," she said. "The Agatston score has no units, and if you tell a patient their Agatston score is 1000, that doesn't really mean very much to them. It wouldn't mean a lot even to me, and I understand it a little bit better. With the calcium coverage score, the physician can say to his or her patient, 10% of your arteries have calcified plaque. Patients, I think, can understand what this means. The calcium coverage score is a summary measure that can help communication between physicians and patients."
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Clinical Context

In a typical setting, to identify individuals who have an elevated risk for cardiovascular disease, the total coronary calcified plaque burden has been measured. This method is called the Agatston score. It is associated not only with demographic and risk factors but also with cardiovascular events. Few investigations have used a high-spatial-resolution CT scanner to determine the location of calcified regions within the coronary arteries. The use of cardiac CT might provide additional insight into the pathogenesis of coronary atherosclerosis and the risk for cardiovascular events.

The aim of this study was to develop a new calcium score (CCS) for use with unenhanced cardiac CT to define the percentage of coronary arteries affected by calcium and to correlate this score with risk factors and cardiovascular events.

