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Many studies have revealed close associations between carotid atherosclerosis and CVD. In
particular, carotid intima-media thickness (IMT) is a useful marker of the progression of
atherosclerosis throughout the body, and has been shown to be a predictor of CVD. Recently,
ultrasonic tissue characterization of carotid plaque using the gray-scale median (GSM) is also
expected to be an index for CVD. However, it remains unclear whether carotid ultrasonography
can add prognostic information beyond conventional cardiovascular risk markers in patients
with asymptomatic type 2 diabetes.

This study employed a combined analysis of data obtained in the five longitudinal studies
including a total of 3263 diabetic patients without CVD at baseline and followed up for the
occurrence of CVD as outcome measures. The associations between measures of carotid
ultrasonography and the first occurrence of CVD (488 cases), which were defined as
cardiovascular death, coronary artery diseases, stroke, or PAD, were analyzed.

CCA-mean-IMT (hazard ratio, HR 1.07 for every 0.1'mm increment, [95%CI: 1.04-1.10],
p<0.001), CCA-max-IMT (HR 1.05 for every 0.1-mm increment [95%CI: 1.03-1.07], p<0.001),
Max-IMT (HR 1.07 for every 0.1-mm increment [95%CI: 1.04-1.09], p<0.001), plaque-GSM (HR
0.75 for every 10 U increment [95%CI: 0.62-0.91], p=0.003), and the presence of low-GSM (<35)
echolucent plaque (HR 2.83, [95%CI: 1.57-5.12], p<0.001) were prognostic factors for CVD even
after the adjustment for 9 classical risk factors (gender, age, smoking, hypertension,
dyslipidemia, obesity, HbAlc, duration of diabetes mellitus, and serum Cr level).

The time-dependent ROC analysis indicated that the use of CCA-mean-IMT or
CCA-max-IMT in addition to the 9 classic risk factors improved the prediction of the occurrence
of CVD events significantly (delta C-statistic 0.014 [95% CI: 0.004-0.028], p=0.003 for
CCA-mean-IMT, and delta C-statistic 0.009 [95% CI: 0.000-0.025], p=0.042 for CCA-max-IMT).
Similarly, the C-statistics tended to increase when Max-IMT is added to the classic risk factors,
but the change was not statistically significant (delta C-statistic 0.071 [95%CI: -0.010 to 0.137],
p=0.105). Adding CCA-max-IMT, Max-IMT, or the presence or absence of low-GSM plaque to the
Framingham Risk Score significantly improved the prediction of CVD (delta C-statistics 0.015,
[95%CI: 0.002 - 0.034], p = 0.010, delta C-statistics 0.105, [95%CI: 0.034 - 0.199, p<0.001, and
delta C-statistics 0.070, [95%CI: 0.008 - 0.157], p = 0.018, respectively).

The increment of CCA-mean-IMT (HR 2.49 for every 0.1-mm/year increment, [95%CI:
1.74-3.57], p<0.001), increment of Max-IMT (HR 1.51 for every 0.1-mm/year increment, [95%CI:
1.07-2.14], p=0.020), and increment of Mean-GSM (HR 0.25 for every 10 Ulyear increment,
[95%CI: 0.08-0.76], p=0.014) were prognostic factors for CVD even after adjusting for the
baseline value of the respective measure.

In conclusion, CCA-mean-IMT, CCA-max-IMT, Max-IMT, Plaque-GSM, and the presence of
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low GSM plaque were independent risk factors for the occurrence of CVD. The use of
IMT-related measures in addition to conventional cardiovascular risk factors or existing
cardiovascular risk scores based on them significantly improved stratification of patients by
cardiovascular risk. The increment of CCA-mean-IMT and change in Mean-GSM were
independent predictors for CVD. Changes over time in IMT and GSM may be used as

therapeutic outcome measures.

III. RO/ ~DFE

(1) =56 - HEEEFICRB 2mX—% (HWNEE off EEGE o)

(2) 2« VURTVTLEIIBITA O « RAX—3FE

1. SR EPER B OIIE - BRI 2 B L7-FERS 29, D8, i BEA, KE, & 26 [ [iF
RN AET Update, 2016/11/18, [EN.

2. SHER==—C"2 5" ~EfRIE LR B OFRIE « R IE A B IS U 72 BERISTE RIS ~, 188,
A EEA, &R, 581 HAMERM FFINES, 2017/3/17, [HN.

(3) TEREDORZE - Hifrclaitt s T332 000 1A
1HERIFEREICB O CHEI R o — MR IO E R EANA Y 27 FEofHicERth 5, J EE
A, HEUER, 2016 4£% AMED 4 FH¥EE RSS2, 2017/2/24, EHN.

(4) FrarHiRE
(%472 L)





