
ORIGINAL ARTICLE

Diagnostic Accuracy of Carotid Intima-MediaThickness to Detect 
Coronary Atherosclerosis. Usefulness in Clinical Practice 

Received: 10/24/2012
Accepted: 10/29/2012

Address for reprints:
Daniel A. Siniawski 
Clínica de Lípidos
Servicio de Cardiología. Hospital 
Italiano de Buenos Aires.
Gascón 450 (C1181ACH)
E-mail: daniel.siniawski@
hospitalitaliano.org.ar

ABSTRACT

This study has received the Fundación Dr. Pedro Cossio Award
MTSAC Full Member of the Argentine Society of Cardiology. 1 Hospital Italiano de Buenos Aires

SiNiAWSKi, DANiel AlBeRTOMTSAc 1, MASSON WAlTeRMTSAc 1, BlURO iGNAciOMTSAc 1, FAlcONi, MARiANOMTSAc 1, PeReZ De AReNAZA 
DieGO MTSAc1, De STeFANO lUciANO1, cAGiDe, ARTUROMTSAc 1, NAvARRO eSTRADA, JOSÉ lUiS MTSAc

Key words > Coronary calcium score - Carotid intima-media thickness - Cardiovascular risk

Background
Carotid intima-media thickness (CIMT) is an independent marker of cardiovascular 
risk. Coronary artery calcium score (CACS) is better than CIMT to predict coronary 
artery disease; yet, few patients have access to this evaluation in our country due to 
its high cost.

Objectives
The aim of this study was: 1) to evaluate the diagnostic accuracy of CIMT to detect 
CACS > 0. 2) To determine an optimal cut-off point of CIMT to discriminate between 
the presence and the absence of coronary artery calcium.

Methods
We conducted a cross-sectional descriptive study of consecutive samples obtained 
in the outpatient clinic of cardiovascular prevention. Mean and maximum CIMT 
were measured using carotid Doppler ultrasound. Carotid artery atherosclerotic 
plaque (CAP) was evaluated with a 64-row multidetector computed tomography. The 
diagnostic accuracy of CIMT to detect CACS > 0 was determined by ROC analysis.

Results
A total of 202 consecutive subjects participating in a primary prevention program 
were included. Population characteristics were (mean ± standard deviation): age 57 
± 13 years, female gender: 49%, smokers: 13%, statins: 37%, diabetes mellitus: 13%, 
Framingham risk score in non diabetics: 9% ± 7%, mean CIMT: 0.953 ± 0.342 mm, 
maximum CIMT: 1.383 ± 0.679 mm, prevalence of carotid artery atherosclerotic 
plaque: 37% and of CACS > 0: 62%. The correlations between mean and maximum 
CIMT and CACS were poor (r = 0.393 and r = 0.376, respectively). The area under 
the ROC curve of maximum CIMT was 0.822 (95% CI 0.763-0.880) and that of mean 
CIMT was 0.829 (95% CI 0.771-0.888). The optimal cut-off point of maximum CIMT 
to discriminate between CACS > 0 or CACS = 0 was ≥ 1.01 mm and sensitivity (S), 
specificity (Sp), positive predictive value (PPV) and negative predictive value (NPV) 
were 78%, 75%, 83% y 67%, respectively. The optimal cut-off point of mean CIMT to 
discriminate between CACS > 0 or CACS = 0 was ≥ 0.82 mm and S, Sp, PPV and 
NPV were 77%, 78%, 85% and 67%, respectively. 

Conclusion
In this low-risk population, the diagnostic accuracy of CIMT to detect CACS > 0 was 
moderate. A “normal” carotid Doppler ultrasound did not exclude the presence of 
subclinical coronary artery atherosclerosis. These results might improve selection of 
patients undergoing CACS to stratify cardiovascular risk. 
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BACKGROUND
 The identification of patients at risk of suffering 
cardiovascular events and, therefore, requiring in-
tensive intervention strategies is the greatest chal-
lenge in cardiovascular prevention. The most recent 
guidelines for the diagnosis and management of dys-
lipidemia recommend target LDL-cholesterol (LDL-C) 
levels less than 70 mg/dl in patients with increased or 
markedly increased risk. (1-3)

However, 75% to 85% of cardiovascular events oc-
cur in subjects with low or moderate Framingham risk 
score (FRS), complicating the process of decision mak-
ing in clinical practice and population-based strategy 
planning. (4) 

Traditional scores estimate a 10-year risk period 
of suffering a cardiovascular event. This temporal 
horizon limits the possibility of identifying high-risk 
subjects among men under 40 years and women under 
70. (5-7) 

Three strategies have been developed to improve 
this drawback in patients with low or moderate 
baseline risk. The first strategy, applied to young or 
middle-aged subjects, is long-term risk estimation (30-
year risk or lifetime risk) using new scoring systems. 
(8) The second strategy includes measurement of met-
abolic or genetic biomarkers, and the third strategy 
incorporates detection of subclinical atherosclerosis. 
(9, 10) 

Carotid intima-media thickness (CIMT) is an in-
dependent marker of cardiovascular risk. (11-12) Re-
cent studies have demonstrated that coronary artery 
calcium score (CACS) assessment to detect coronary 
atherosclerosis is a better predictor of cardiovascular 
risk (CVR) than CIMT. (13, 14) However, a reduced 
number of patients have access to this method in our 
country.

For this reason, the goals of our study were: 1) to 
evaluate the diagnostic accuracy of CIMT to detect 
CACS >0, and, 2) to determine an optimal cut-off 
point (OCP) of CIMT to discriminate between the 
presence or the absence of coronary artery calcium.

METHODS 
We conducted a cross-sectional descriptive study of consecu-
tive samples obtained in the outpatient clinic of cardiovas-
cular prevention. 

Inclusion criteria: subjects > 18 years attending the out-
patient clinic of cardiovascular prevention. 

Exclusion criteria: history of cardiovascular disease (my-
ocardial infarction, unstable angina, chronic stable angina, 

coronary artery bypass graft surgery, percutaneous coronary 
intervention, stroke, peripheral vascular disease, and dis-
ease of the aorta or its branches).

The FRS was used to calculate the 10-year risk of fatal 
or non fatal coronary events, and risk was classified as very 
low (<6%), low (6-10%), moderate (11-19%) or high (≥ 20%).

A 64-row multi-detector computed tomography scan 
(Toshiba Aquilion™ Software Vitrea version 5.2) was used 
for CACS evaluation, and the result was expressed in Ag-
atston units. (15)

The carotid arteries were explored noninvasively using 
two-dimensional ultrasound with a Logiq Book XP ultra-
sound scanner (General Electric™) with a 7.5 MHz linear 
probe. Carotid intima-media thickness was measured in six 
places: common carotid artery (1 cm before the bifucartion), 
carotid bifurcation and internal carotid artery (1 cm after 
bifurcation) at both sides of the neck. Maximum CIMT and 
mean CIMT were obtained and calculated as the mean value 
of the six measurements. Presence of CAP was defined as: 
1) abnormal wall thickness (defined as intima-media thick-
ness > 1.5 mm); 2) abnormal structure (protrusion towards 
the lumen, loss of alignment with the adjacent wall); and 3) 
abnormal wall echogenicity.  

Statistical analysis
The prevalence of CAP associated with CACS >0 was com-
pared among the different risk categories of the FRS and in 
diabetic subjects. 
Univariate analysis was performed to determine the differ-
ences between subjects with and without CACS >0. Then, 
three multivariate models were developed to analyze the as-
sociation between CACS >0 and presence of CAP, maximum 
CIMT and mean CIMT, adjusting for those variables with 
significant differences at univariate analysis, for gender (as 
it was considered as having clinical relevance), and for dia-
betes (which showed a trend that was not statistically sig-
nificant).

A ROC (receiver operating characteristic) curve was 
built and the area under the curve (AUC) was determined 
to ascertain how accurately maximum and mean CIMT dis-
criminate between subjects with or without CACS>0. The 
Younden index, which corresponds to the maximum vertical 
distance between the ROC curve and the statistical chance 
line (CJ point), was used to determine the OCP. (15) Sensi-
tivity, specificity, positive predictive value (PPV) and nega-
tive predictive value (NPV) were calculated. 

Continuous data between two groups were analyzed us-
ing the t test for normal distributions or the Wilcoxon Mann-
Withney test for abnormal distributions. Categorical data 
were analyzed with the chi-square test. Spearman’s correla-
tion coefficient was used to analyze the correlation between 
maximum CIMT and mean CIMT. Continuous variables 
were expressed as mean ± standard deviation and categori-
cal variables as percentages. A p value < 0.05 was considered 
statistically significant.

Abbreviations > AUC Area under the curve 

HDL-C High density lipoprotein-cholesterol 

LDL-C Low density lipoprotein-cholesterol 

TC Total cholesterol 

SD Standard deviation 

SP Specificity 

S Sensitivity

NRI Net reclassification improvement 

CAP Carotid atherosclerotic plaque 

OCP Optimal cut-off point 

CVR Cardiovascular risk 

CIMT Carotid intima-media thickness 

BMI Body mass index 

MESA Multi-ethnic study of atherosclerosis  

ROC receiver operating characteristic 

FRS Framingham risk score 

PPV Positive predictive value  

NPV Negative predictive value
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The study was conducted following the recommenda-
tions established by the Declaration of Helsinki, Good Clini-
cal Practice Guidelines and the local Ethics Committee regu-
lations regarding medical research.

RESULTS
Population characteristics
A total of 202 subjects (49% women) were included 
in the study. Mean age was 57 ± 13 years. Thirty-six 
percent had a family history of early vascular disease, 
49% were under antihypertensive treatment and 37% 
were receiving statins. Mean total cholesterol (TC), 
LDL-C and HDL-C plasma levels were 207 ± 57, 130 
± 51, 49 ±15 and 148 ± 106 mg/dl, respectively. Ex-
cluding diabetic patients, the FRS classified 41, 26, 21 
y 12% of patients as being at very low, low, moderate 
or high risk, respectively. 

Mean and Maximum CIMT were 0.953±0.342 and 
1.383±0.679 mm, respectively. The prevalence of CAP 
and of CACS >0 was of 37% and 62%, respectively. 
The characteristics of the population are described in 
the supplementary Table 1. 

Correlation between the 10-year FRS and the presence of CAP 
and CACS >0
When the population without diabetes was analyzed, 
the prevalence of CACS >0 was 50, 69, 96 and 88% in 
the very low, low, moderate and high risk FRS catego-

ries, respectively. The same analysis was conducted on 
subjects not treated with statins, with similar results 
(49, 68, 91 and 80%). The prevalence of CAP progres-
sively increased in each risk category. In patients with 
type 2 diabetes, the prevalence of CACS >0 and CAP 
was 78% and 59%, respectively. The prevalence of 
CAP and CACS >0 in diabetic subjects and across the 
different FRS categories can be observed in the sup-
plementary Figure 1 (total population) and Figure 2 
(population without statins).

Differences between the population with or with CACS >0
Subjects with CACS >0 were older, and had higher 
blood pressure and BMI. Total cholesterol and LDL-C 
levels were lower due to greater use of statins. Table 
1 shows the differences between the population with 
CACS =0 and CACS >0.

Correlation between CIMT and CACS
Moderate correlations were observed between CACS 
and mean and maximum CIMT: r=0.56 and r=0.55, 
respectively (Figures 1A and 1B).

An independent association was observed between 
mean and maximum CIMT and CACS >0. After ad-
justing for age, gender, systolic blood pressure, BMI, 
FRS, history of diabetes and presence or absence of 
treatment with antihypertensive agents or statins, 
the probability of CACS >0 increased by 38% (OR 

Continuous variables, mean (SD) 
Age, years
Systolic blood pressure, mm Hg
Total cholesterol, mg/dl
lDl-c, mg/dl
 HDl-c, mg/dl
Triglycerides, mg/dl
Body mass index, kg/m2
Mean intima-media thickness, mm
Maximum intima-media thickness, mm
Framingham risk score
Categorical variables, (%)
Male gender
current smokers
Antihypertensive treatment
Family history of cvD
10-year Framingham risk score (excluding 
type 2 diabetes)
     very low risk
     low risk
     Moderate risk
     High risk
Statins
Diabetes
cAP

448±13
125±17
220±49
140±43
51±17
153±95
26±4

0.74±0.20
0.97±0.35
4.8±4.7

46
13
29
36

67
26
2
5
25
8
7

CACS =0 
(n=75)

62±10
135±15
199±60
123±55
48±14

145±112
28±5

1.08±0.34
1.64±0.71
10.7±7.3

54
13
61
37

30
26
29
16
44
17
56

CACS >0
(n=127)

<0.001
<0.001

0.01
0.03
0.24
0.63

<0.005
<0.001
<0.001
<0.001

0.3
0.96

<0.001
0.97

<0.001

<0.01
0.07

<0.001

 p value

Presence of subclinical coronary artery atherosclerosis was associated with metabolic risk factors (HT, 
overweight), higher FRS and more severe carotid artery atherosclerosis. 

Table 1. Differences between the 
population with CACS =0 and 
CACS >0. 
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1.38; 95% CI 1.09-1.75, p<0.01) for every 0.1 mm in-
crement in mean CIMT (Supplementary Table 2).

After adjusting for the same variables, the prob-
ability of CACS >0 increased by 15% (OR 1.15; 95% 
CI 1.04-1.27, p<0.01), for every 0.1 mm increment in 
maximum CIMT (Supplementary Table 2).

Finally, the presence of CAP produced an inde-
pendent nine-fold increase in the probability of CACS 
>0 (OR 8.8; 95% CI 2.7-29.5, p<0.001).

ROC analysis
The area under the ROC curve of mean and maxi-
mum CIMT was 0.829 (95% CI 0.771-0.888) and 0.822 
(95% CI 0.763-0.880), respectively. The OCP of mean 
CIMT to discriminate between CACS >0 or CACS =0 
was ≥ 0.82 mm (Youden index: 0.548), and sensitivity, 
specificity, PPV and NPV were 77, 78, 85 and 67%, 
respectively. The OCP of maximum CIMT to discrimi-
nate between CACS >0 or CACS =0 was ≥ 1.01 mm 
(Youden index: 0.524), and sensitivity, specificity, PPV 
and NPV were 78, 75, 83 and 67%, respectively. (Fig-
ures 2A and 2B).

Complementary ROC analyses were performed. 
For mean CIMT, the high specificity cut-off point was 
≥1.03 mm with a PPV of 95.2% and the high sensitiv-
ity cut-off point was ≥0.67 mm with a NPV of 90% 
(Figure 3A). 

For maximum CIMT, we identified a high sensitiv-
ity cut-off point ≥ 0.8 mm with a NPV of 89.5% and a 
high specificity cut-off point ≥ 1.47 mm with a PPV of 
93% (Figure 3B).

The presence of CAP had high specificity and PPV 

for the diagnosis of CACS >0 (93.4 and 93.3%, respec-
tively); however, sensitivity and the NPV were low (56 
and 57%, respectively) (Supplementary Figure 3). 

Comparison between subgroups treated or not treated with 
statins
Subjects not treated with statins were younger, re-
ceived less treatment with antihypertensive agents, 
had lower BMI, lower prevalence of CAP and CACS 
and lower mean and maximum CIMT. The charac-
teristics of the population treated or not treated with 
statins can be observed in the supplementary Table 3.

When the populations treated or not treated 
with statins were analyzed, the correlations between 
CACS and maximum and mean CIMT did not differ 
significantly (mean CIMT: without statins, r =0.53, 
and with statins, r =0.49; maximum CIMT: without 
statins, r =0.51, and with statins, r =0.49).

In subjects not treated with statins, the area under 
the ROC curve for maximum CIMT was 0.793 (95% CI 
0.715-0.872) and 0.818 (95% CI 0.744-0.891) for mean 
CIMT. The OCP of maximum CIMT to discriminate 
between CACS >0 or CACS =0 was ≥ 1.01 mm and 
the sensitivity, specificity, PPV and NPV were 72, 77, 
77 and 69%, respectively. The OCP of mean CIMT to 
discriminate between CACS >0 or CACS =0 was ≥ 
0.78 mm and the sensitivity, specificity, PPV and NPV 
were 77, 73, 78 and 71%, respectively (Figure 4 A and B).

In subjects not treated with statins, the area under 
the ROC curve for maximum CIMT was 0.834 (95% CI 
0.723-0.944) and 0.821 (95% CI 0.697-0.945) for mean 
CIMT.

Figure 1. Correlations between 
CIMT and CACS. A. Mean 
CIMT. B. Maximum CIMT.

Figure 2. A. ROC analysis 
to determine the diagnostic 
accuracy of mean CIMT to 
detect coronary artery calcium 
and to discriminate between 
subjects with CACS >0 and 
CACS =0. B. ROC analysis to 
determine the diagnostic 
accuracy of maximum CIMT to 
detect coronary artery calcium 
and to discriminate between 
subjects with CACS >0 and 
CACS =0. 
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Sensitivity 77%
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Positive predictive value 85%
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Optimal cut-off point ≥ 1.01 mm 
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Specificity 75%
Positive predictive value 83%
Negative predictive value 67%

AUC ROC = 0829 (95% CI 0.771-0880) AUC ROC = 0822 (95% CI 0.763-0880)
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DISCUSSION
The most recent guidelines for the diagnosis and treat-
ment of dyslipidemias agree in the need of achieving 
very low LDL-C targets (<70 mg/dl) or intensive re-
ductions (≥50%) in LDL-C levels in patients with high 
cardiovascular risk. However, there is no agreement 
regarding patient management with low or moderate 
risk. The Adult Treatment Panel III (ATP III) of the 
National Cholesterol Education Program and the Eu-
ropean Guidelines recommend LDL-C targets <130 
and 115 mg/dl, respectively. The Canadian guidelines 
suggest a reduction of 50% or greater in LDL-C levels 
independently of the baseline risk. The guidelines do 
not agree about the predictive value or the accurate 
approach in subclinical atherosclerosis. (1-3)

A recent meta-analysis demonstrated that the 
proportional reduction of risk observed after treating 
with statins patients with CVR less than 2% is very 
significant, with a trend towards greater reduction of 
relative risk in subjects with lower baseline risk. (17) 
These results not only expand the indication of statins 
but also suggest the need of identifying patients cat-
egorized as having “low or moderate risk” by tradi-
tional guidelines. When these patients are evaluated 
with new prognostic markers, they are reclassified as 
having greater risk. This approach might allow adopt-
ing intensive yet more selective strategies, improving 
the cost-benefit relation and the adherence to long-
term hypolipidemic treatment.

The implementation of different methods to re-
classify CVR will depend on health care resources. In 
a low resource scenario, CVR may be recategorized 

using long-term scoring tools. (8) Our group demon-
strated the clinical usefulness of the 30-year FRS for 
the detection of subclinical CAP. (18, 19)

The use of biomarkers of inflammation or lipid bio-
markers might help the decision making process in a 
moderate resource scenario. (9, 20, 22) Several stud-
ies have demonstrated that biomarkers provide only a 
modest increase in risk prediction assessed according 
to the C-statistic or NRI in subjects without previous 
cardiovascular disease. (23-26)

Detection of subclinical carotid atherosclerosis 
by carotid artery ultrasound is another option in a 
moderate resource scenario. This method is safe and 
relatively accessible in our country. Carotid athero-
sclerosis is an independent predictor of cardiovascular 
events but produces a modest increase in the net re-
classification index (7.3% in the presence of CAP). (12)

Finally, in a high resource scenario, CVR may be 
recategorized by screening subclinical coronary artery 
atherosclerosis using CACS, which is an independent 
and stronger predictor of cardiovascular events com-
pared to CIMT. (13, 14) In the MESA study, the NRI 
was 0.25 (95% CI, 0.16-0.34), with a marked increase 
in the moderate risk population (NRI, 0.55; 95% CI, 
0.41-0.69). (27, 28)

Coronary artery calcium score is evaluated by a 
multi-slice computed tomography without injection of 
contrast material and low radiation exposure. The in-
dication of this test is limited due to its high cost, low 
availability and limited coverage by the health care 
system.

The detection of CACS >0 is a direct marker of 

Figure 3. A. Complementary 
ROC analysis of mean CIMT. 
See explanation in the text. 
B. Complementary ROC analysis 
of maximum CIMT. See expla-
nation in the text. 

Figure 4. A. ROC analysis to de-
termine the diagnostic accura-
cy of maximum CIMT to detect 
CACS >0 in subjects not treated 
with statins (n = 123). B. ROC 
analysis to determine the diag-
nostic accuracy of mean CIMT 
to detect CACS >0 in subjects 
not treated with statins (n = 
123).
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coronary artery atherosclerosis and the method al-
lows the assessment of the temporal progression of 
the disease. (29) The CACS value provides prognostic 
information independently of the risk score, LDL-C 
or C-reactive protein levels. (30-32) It is important to 
point out that a low CACS (an Agatston index 1-10) is 
associated with significantly increased CVR. (33)

In our study, we evaluated a population of subjects 
without history of vascular disease attending the car-
diovascular prevention outpatient clinic. In 66% of 
non diabetic subjects not treated with statins, the 10-
year FRS was very low or low, with a 56% prevalence 
of CACS >0. This finding demonstrates the low con-
cordance between the traditional risk score and the 
detection of subclinical atherosclerosis in this popula-
tion. A FRS of low risk with a CACS >0 is associated 
with greater risk of events and mortality due to coro-
nary artery disease. (34)

Atherosclerosis is a diffuse disease; therefore, in-
creased CIMT or presence of CAP should have an ade-
quate correlation with CACS. In our study, we found a 
poor correlation between CIMT and CACS, suggesting 
different stages in the development of atherosclerotic 
disease and/or dissimilar atherogenic mechanisms in 
different vascular territories. (35)

The diagnostic accuracy of maximum and mean 
CIMT to discriminate between the presence or the 
absence of CACS >0 was moderate. Optimal cut-off 
point value of 0.82 mm for mean CIMT and of 1.01 
for maximum CIMT had an acceptable PPV; however, 
sensitivity and the NPV were low, suggesting that, 
in our population, about 35% of patients with nor-
mal carotid artery ultrasound had a certain degree of 
coronary artery atherosclerosis. The detection of CAP 
showed an independent association with a 9-fold in-
crease in the probability of presenting CACS >0, with 
a high PPV (93%) and a low NPV (55%).

In Figure 3A we performed an exploratory analy-
sis of mean CIMT. We selected a high sensitivity cut-
off point (≥ 0.67 mm) and a NPV of 90%. A cut-off 
point ≥1.03 mm increases the specificity and therefore 
raises the PPV for the detection of CACS >0 to 95%. 
Three areas with different clinical consequences are 
defined in the ROC curve. The extremes of the curve, 
below the high specificity exploratory cut-off point 
(red area) and above the high sensitivity exploratory 
cut-off point (grey area), confirm or rule out the pres-
ence of coronary artery atherosclerosis with accept-
able accuracy. The area between both exploratory 
cut-off points corresponds to the values with greater 
uncertainty, in which the detection of coronary artery 
calcium might provide additional prognostic informa-
tion to the measurement of CIMT. In the area between 
the OCP and the high specificity exploratory cut-off 
point, the probability of detecting coronary calcium 
increases from 85% to 95%. Finally, the probability of 
detecting CACS >0 decreases from 35% to 10% in the 
area between the OCP and the high sensitivity cut-off 
point. The decision of which cut-off point value in the 
uncertainty area will be chosen to indicate screening 

of coronary artery calcium will depend on the crite-
rion of the physician and on the level of available re-
sources.

A similar analysis was conducted by exploring 
maximum CIMT. We identified a high sensitivity cut-
off point (≥ 0.8 mm) with a NPV of 89.5% and a high 
specificity cut-off point (≥ 1.47 mm) with a PPV of 
93% (Figure 3B). 

Finally, the correlations and ROC curve analysis in 
the subgroup not treated with statins were very simi-
lar to those of the general population. Therefore, we 
may assume that the results of this study might be 
applicable to patients treated with statins. 

Study limitations
A selection bias cannot be excluded as the patients at-
tending a cardiovascular prevention outpatient clinic 
do not necessarily represent the general population. 
Our results may be only applied in another center us-
ing a similar method for measuring CIMT.

CONCLUSIONS
In this population, the diagnostic accuracy of CIMT 
to detect CACS >0 was moderate. The prevalence of 
CACS >0 was high even in subjects with very low or 
low CVR. A “normal” carotid artery ultrasound did 
not exclude the presence of subclinical coronary ar-
tery atherosclerosis. 

Clinical implications
Patients with coronary risk factors should undergo ca-
rotid artery ultrasound independently of their 10-year 
risk level. The thorough evaluation of its result may 
help to estimate the risk of subclinical coronary artery 
atherosclerosis and to select patients requiring CACS 
measurement for an adequate CVR stratification.

Supplementary material
Additional tables and figures are available at the web 
site of the Argentine Journal of Cardiology. 

RESUMEN

Precisión diagnóstica del espesor íntima-media carotí-
deo para la detección de aterosclerosis coronaria. Utili-
dad en la práctica clínica

Introducción
El espesor íntima-media carotídeo (EIMC) es un marcador 
independiente de riesgo cardiovascular. El puntaje de calcio 
coronario (PCC) es un predictor superior al EIMC, pero de 
costo elevado y en nuestro país pocos pacientes pueden ac-
ceder a su medición.

Objetivos
1) Evaluar la precisión diagnóstica del EIMC para la detec-
ción de un PCC > 0. 2) Determinar el punto de corte óptimo 
del EIMC para discriminar entre la presencia o la ausencia 
de calcio coronario.

Material y métodos
Estudio descriptivo transversal de muestras consecutivas 



131cAROTiD iNTiMA-MeDiA-TicKNeSS AND cORONARY ATHeROScleROSiS / Siniawski Daniel Alberto et al.

REFERENCES

1. Grundy SM, Cleeman JI, Merz CN, Brewer HB Jr, Clark LT, Hun-
ninghake DB,
et al; National Heart, Lung, and Blood Institute; American College 
of Cardiology Foundation; American Heart Association. Implica-
tions of recent clinical trials for the National Cholesterol Educa-
tion Program Adult Treatment Panel III guidelines. Circulation 
2004;110:227-39. http://doi.org/cgzxhw
2. Genest J, McPherson R, Frohlich J, Anderson T, Campbell N, Car-
pentier A, et al. 2009 Canadian Cardiovascular Society/Canadian 
guidelines for the diagnosis and treatment of dyslipidemia and pre-
vention of cardiovascular disease in the adult - 2009 recommenda-
tions. Can J Cardiol 2009;25):567-79.
3. European Association for Cardiovascular Prevention & Reha-
bilitation, Reiner Z, Catapano AL, De Backer G, Graham I, Taski-
nen MR, Wiklund O, et al; ESC Committee for Practice Guidelines 
(CPG) 2008-2010 and 2010-2012 Committees. ESC/EAS Guidelines 
for the management of dyslipidaemias: the Task Force for the man-
agement of dyslipidaemias of the European Society of Cardiology 
(ESC) and the European Atherosclerosis Society (EAS). Eur Heart J 
2011;32:1769-818. 
4. Murphy TP, Dhangana R, Pencina MJ, Zafar AM, D’Agostino RB. 
Performance of current guidelines for coronary heart disease pre-

obtenidas en los consultorios de prevención cardiovascular. 
Se midió el EIMC medio y máximo mediante un eco-Doppler 
carotídeo. Se efectuó una tomografía computarizada de 64 
pistas para la evaluación del PCC. Se determinó la precisión 
diagnóstica del EIMC para la detección de un PCC > 0 medi-
ante un análisis ROC.

Resultados
Se incluyeron 202 sujetos consecutivos que participan de 
un programa de prevención primaria. Características de 
la población (media ± desviación estándar): edad 57 ± 13 
años, sexo femenino: 49%, tabaquismo: 13%, estatinas: 37%, 
diabetes mellitus: 13%, puntaje de Framingham en no dia-
béticos: 9% ± 7%, EIMC medio: 0,953 ± 0,342 mm, EIMC 
máximo: 1,383 ± 0,679 mm, prevalencia de placa ateroscle-
rótica carotídea: 37% y de PCC > 0: 62%. Las correlaciones 
entre el EIMC medio y máximo y el PCC fueron pobres (r = 
0,393 y r = 0,376, respectivamente). El área bajo la curva 
ROC del EIMC máximo fue de 0,822 (IC 95% 0,763-0,880) 
y la del EIMC medio fue de 0,829 (IC 95% 0,771-0,888). El 
punto de corte óptimo del EIMC máximo para discriminar 
entre PCC > 0 o PCC = 0 fue de ≥ 1,01 mm y la sensibilidad, 
la especificidad, el valor predictivo positivo (VPP) y el valor 
predictivo negativo (VPN) fueron del 78%, 75%, 83% y 67%, 
respectivamente. El punto de corte óptimo del EIMC medio 
para discriminar entre PCC > 0 o PCC = 0 fue ≥ 0,82 mm y 
la sensibilidad, la especificidad, el VPP y el VPN fueron del 
77%, 78%, 85% y 67%, respectivamente.

Conclusiones
En esta población predominantemente de riesgo bajo, la 
precisión diagnóstica del EIMC para detectar PCC > 0 fue 
moderada. Una ecografía Doppler carotídea “normal” no 
excluyó la presencia de aterosclerosis subclínica coronaria. 
Estos resultados podrían mejorar la selección de pacientes 
que requieran la medición del PCC para estratificar el riesgo 
cardiovascular.

Palabras clave  > Score de calcio coronario - Espesor 
  íntima-media carotídeo - Riesgo 
  cardiovascular

Conflicts of interest 
None declared.

vention: Optimal use of the Framingham-based risk assessment. 
Atherosclerosis 2011;216:452–7. http://doi.org/c9zphf
5. Ridker PM, Buring JE, Rifai N, Cook NR. Development and valida-
tion of improved algorithms for the assessment of global cardiovas-
cular risk in women: The Reynolds risk score. JAMA 2007;297:611-
9. http://doi.org/cwnz2q
6. Pasternak RC, Abrams J, Greenland P, Smaha LA, Wilson PWF, 
Houston-Miller N. Task Force #1—Identification of coronary 
heart disease risk: is there a detection gap? J Am Coll Cardiol 
2003;41:1863–74. http://doi.org/d3g2fv
7. Berry JD, Lloyd-Jones DM, Garside DB, Greenland P. Framing-
ham risk score and prediction of coronary heart disease death in 
young men. Am Heart J 2007;154:80-6. http://doi.org/cb6kqp
8. Pencina MJ, D’Agostino RB, Larson MG, Massaro JM, Vasan RS. 
Predicting the 30-Year Risk of Cardiovascular Disease: the Fram-
ingham Heart Study. Circulation 2009;119:3078-84. http://doi.org/
d3fkkf
9. McQueen MJ, Hawken S, Wang X, Ounpuu S, Sniderman A, Prob-
stfield J, at el. Lipids, lipoproteins, and apolipoproteins as risk mark-
ers of myocardial infarction in 52 countries (the INTERHEART 
study): a case-control study. Lancet 2008;372:224–33. http://doi.org/
fcrx9k
10. Shah PK. Screening asymptomatic subjects for subclinical ath-
erosclerosis: can we, does it matter, and should we? J Am Coll Car-
diol 2010;56:98–105. http://doi.org/brjzbj 
11. Nambi V, Chambless L, Folsom AR, He M, Hu Y, Mosley T, et-al. 
Carotid intima-media thickness and presence or absence of plaque 
improves prediction of coronary heart disease risk: The ARIC (Ath-
erosclerosis Risk In Communities) Study. J Am Coll Cardiol. 2010; 
55:1600-7. http://doi.org/cx9xd9
12. Polak JF, Pencina MJ, Pencina KM, O’Donnell CJ, Wolf PA, 
D’Agostino RB. Carotid-wall intima–media thickness and cardiovas-
cular events. N Engl J Med 2011;365:213-21. http://doi.org/ck2bfg
13. Folsom AR, Kronmal RA, Detrano RC, O’Leary DH, Bild DE, 
Bluemke DA, et al. Coronary artery calcification compared with ca-
rotid intima-media thickness in the prediction of cardiovascular dis-
ease incidence: the Multi-Ethnic Study of Atherosclerosis (MESA). 
Arch Intern Med 2008;168:1333-9. http://doi.org/bbx6n8
14. Yeboah J, McClelland RL, Polonsky TS, Burke GL, Sibley CT, 
O’Leary, et al. Comparison of novel risk markers for improvement 
in cardiovascular risk assessment in intermediate-risk individuals. 
JAMA 2012;308:788-95. http://doi.org/j8d
15. Agatston AS, Janowitz WR, Hildner FJ, Zusmer NR, Viamonte 
M Jr, Detrano R. Quantification of coronary artery calcium using 
ultrafast computed tomography. J Am Coll Cardiol 1990;15:827-32. 
http://doi.org/d239dr   
16. Perkins, NJ, Schisterman EF. The inconsistency of ‘‘optimal’’ 
cutpoints obtained using two criteria based on the Receiver Operat-
ing Characteristic curve. Am J Epidemiol 2006;163:670–5. http://doi.
org/d8khz2 
17. Cholesterol Treatment Trialists’ (CTT) Collaborators; Mihay-
lova B, Emberson J, Blackwell L, Keech A, Simes J, Barnes EH, et al. 
The effects of lowering LDL cholesterol with statin therapy in people 
at low risk of vascular disease: meta-analysis of individual data from 
27 randomised trials. Lancet 2012;380:581-90. 
18. Masson W, Siniawski D, Krauss J, Cagide A. [Clinical applicabil-
ity of the framingham 30-year risk score. Usefulness in cardiovas-
cular risk stratification and the diagnosis of carotid atherosclerotic 
plaque]. Rev Esp Cardiol 2011;64:305-11. http://doi.org/cncbhd
19. Masson W, Siniawski D, Krauss J, Cagide A. Función de Framing-
ham a 30 años basada en el índice de masa corporal. Utilidad en la 
estratificación del riesgo cardiovascular y en el diagnóstico de placa 
aterosclerótica carotídea. Rev Argent Cardiol 2011;79:514-520.
20. Siniawski D, Masson W, Bluro I, Sorroche P, Scordo W, Krauss J, 
y col. Niveles plasmáticos de apolipoproteínas en una población sa-
ludable de la Argentina: implicaciones en prevención cardiovascular. 
Rev Argent Cardiol 2010;78:123-128.
21. Siniawski D, Masson W, Sorroche P, Casañas L, Krauss J, Cagide 
A. Correlación entre las razones apolipoproteína B/apolipoproteína 
A1 y colesterol total/colesterol-HDL en una población saludable: 
¿debería actualizarse el índice de Castelli?  Rev Argent Cardiol 
2011;79:33-38.
22. Masson W, Siniawski D, Sorroche P, Scordo W. ¿Cuáles deberían 
ser las metas de apolipoproteína A1? Análisis de una población salu-
dable de la Argentina. Rev Argent Cardiol 2012;80:304-308. http://
doi.org/j8f



ARGENTINE JOURNAL OF CARDIOLOGY / vOl 81 Nº 2 / APRil 2013132

23. Pencina MJ, D’Agostino RB, Steyerberg EW. Extensions of net 
reclassification improvement calculations to measure usefulness of 
new biomarkers. Stat Med 2011;30:11–21. http://doi.org/dcphz6
24. Wang TJ, Gona P, Larson MG, Tofler GH, Levy D, Newton-Cheh 
C, et al. Multiple biomarkers for the prediction of first major cardio-
vascular events and death. N Engl J Med 2006;355:2631-9. http://
doi.org/dhssp8
25. Kim HC, Greenland P, Rossouw JE, Manson JE, Cochrane BB, 
Lasser NL, et al. Multimarker prediction of coronary heart disease 
risk: the Women’s Health Initiative. J Am Coll Cardiol 2010;55:2080–
91. http://doi.org/c95dqd
26. Emerging Risk Factors Collaboration, Di Angelantonio E, Gao 
P, Pennells L, Kaptoge S, Caslake M, Thompson A, et al. Lipid-
related markers and cardiovascular disease prediction. JAMA 
2012;307:2499-506. http://doi.org/j8g
27. Budoff MJ, Malpeso JM. Is coronary artery calcium the key to 
assessment of cardiovascular risk in asymptomatic adults? J Cardio-
vasc Comput Tomogr 2011;5:12–15. p://doi.org/dbz4vs
28. Polonsky TS, McClelland RL, Jorgensen NW, Bild DE, Burke GL, 
Guerci AD, et al. Coronary artery calcium score and risk classifica-
tion for coronary heart disease prediction. JAMA 2010;303:1610-6. 
http://doi.org/cj9m8c
29. McEvoy JW, Blaha MJ, DeFilippis AP, Budoff MJ, Nasir K, Blu-
menthal RS, et al. Coronary artery calcium progression: an impor-
tant clinical measurement? A review of published reports. J Am Coll 
Cardiol 2010;56:1613-22. http://doi.org/ctd88c
30. Möhlenkamp S, Lehmann N, Greenland P, Moebus S, Kälsch H, 

Schmermund A, et al; Heinz Nixdorf Recall Study Investigators. 
Coronary artery calcium score improves cardiovascular risk predic-
tion in persons without indication for statin therapy. Atherosclerosis 
2011;215:229-36. http://doi.org/dftrgp
31. Blankstein R, Budoff MJ, Shaw LJ, Goff DC, Polak JF, Lima J, et 
al. Predictors of coronary heart disease events among asymptomatic 
persons with low low-density lipoprotein cholesterol. MESA (Multi-
Ethnic Study of Atherosclerosis). J Am Coll Cardiol 2011;58:364-74. 
http://doi.org/c9qqsg 
32. Blaha MJ, Budoff MJ , DeFilippis AP, Blankstein R, Juan J Ri-
vera JJ, Agatston A, et al. Associations between C-reactive protein, 
coronary artery calcium, and cardiovascular events: implications for 
the JUPITER population from MESA, a population-based cohort 
study. Lancet 2011;378:684-92. http://doi.org/cztd65
33. Budoff MJ, McClelland RL, Nasir K, Greenland P, Kronmal RA, 
Kondos GT, et al. Cardiovascular events with absent or minimal 
coronary calcification: the Multi-Ethnic Study of Atherosclerosis 
(MESA). Am Heart J 2009;158:554-61. http://doi.org/cv7m69
34. Ahmadi N, Hajsadeghi F, Blumenthal RS, Budoff MJ, Stone GW, 
Ebrahimi R. Mortality in individuals without known coronary artery 
disease but with discordance between the Framingham risk score 
and coronary artery calcium. Am J Cardiol 2011;107:799-804. http://
doi.org/fpnk38
35. Ng RQM, Chua T, Allen Jr JC, Koh H, Rico N, Keng FYJ, et 
al. Correlation between carotid intima media thickness, carotid 
plaque and calcium score in asymptomatic asians. J Am Coll Cardiol. 
2012;59:E1190. http://doi.org/j8h


