Abdominal Aorta Calcification on Plain Radiograph Strongly Suggests
Coronary Artery Calcification in Hemodialysis Patients
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Introduction

Table 1. Clinical and laboratory characteristics of the patients

Variables n=64
55.1+11.1

Age (years)

= The reference standard Iin the detection of cardiovascular calcifications Is

Female gender (%) 90.0%

the CT-based coronary artery calcium (CAC) score. Diabetes (%) 53.1%

_ _ Pervious CVD (%) 32.8%

= The KDIGO recommended that a lateral abdominal radiograph be used to Dialysis vintage (years) 4343 0
detect ’[hl’::‘ presence or f:-_lbsem_:e of vas_cular calcification. Plain ra_c!iog_raphs BMI (kg/m2) 51 843 0
may provide readily available information on coronary artery calcification. Hemoglobin (g/dL) 10.141 0

. Ther.'e.fOFF:!, we investigate _the assogiation b_etween abdominal aorta f:I:;Z:: iﬁjﬁ_ju ::gig:;
calcification (AAC) on plain abdominal radiograph and CAC score Phosphorus (Mg/dL) 4941 5
determined by CT. intact-PTH (pg/mL) 148.2+97 .1
Kt/V 1.59+0.29

25-hydrpxyvitamin D level (ng/mL) 8.1+4 .1

CACS 410 (0-4254)

= A total of 64 chronic hemodialysis patients (42 men; 55.1 + 11.1 years) who
underwent abdominal radiography and CAC scoring at CT were included In

. . . Table 2. Patients characteristics according to CVD
this retrospective analysis.

CVD (-) CVD (+) P-value
= Lateral lumbar radiography of the abdominal aorta was used to evaluate the x 55(”;41?9 5;”;2;)6 -
. . . - g . e (years o111, 0. .
overall AAC score, which Is related to the severity of calcific deposits at Mgl ¥ d) %) 48 80 c> 49 09
. ale genaer . . .
lumbar vertebral segments L1-L4.The extent of AAC on chest radiography Diabjes %) ’ o 5{; - 4{; 0o
. . . . 0 . 0 . 0 .
was gvgluatgd mdgpendently by two blinded observers using a semi- Dialysis vintage (vears) 40408 4743 5 04
guantitative eight-point scale (0-3). BMI (kg/m2) 51 843 4 51 849 1 0.9
_ _ _ Albumin (g/dL) 3.920.7 4.0+0.6 0.5
= Amount of AAC determined on radiography was correlated with CAC and Calcium (mg/dL) 8 60 7 8 4+0 7 05
ROC analyses performed to characterise the diagnostic performance of AAC Phosphorus (mg/dL) 46416 5341 2 0.09
grading. Total cholesterol (mg/dL) 149.5+28.7 134.2+32.2 0.08
HDL-cholesterol (mg/dL) 39.6+12.7 38.6+12.6 0.7
Scoring System for Lumbar Aortic Calcification LDL-cholesterol (mg/dL) 84.6+22.5 77.24227 0.2
Intact-PTH (pg/mL) 131.0+90.1 180.1+103.7 0.06
Postarior Antanor  Sum Affacted Affectad
o AP A+P  AcrP hs-CRP (mg/L) 3.417.4 10.1%£18.5 0.1
4 0 0 0 ; 0 0 25-hydroxyvotamin D (ng/mL) 7.8£3.57 8.5+5.1 0.5
. | CACS 186.0+433.9 868.9+1233.2 0.02
Lo | 2 1 3 2 1 Aorta calcification score 2.7+3.6 5.3+4.7 0.04
L 3 3 ||6 2 1 .
IT 3 3 6 | 2 1 Aorta calcification score
j - _'l_g_ T 3 T;Ttﬂl 4000.0— ’ 10
24 8 4 Maximum g |
6.63
Fig. 4. Scoring svstem for lumbar aortic calcifications. Scores basad 3000.0— N 6 I
on findings in the 3. ? ° 4.92
Fig. 3. Assessment of aortic calcifications segmentally from lateral - . E Q © 40 3.25
lumbar radiograph. scoring O for aortic calcifications ldhnlh posterior KHU pplla I—I Et al- A’[herDSCIETGSIS 132245_2501 1997 2000.0— 2.04
and anterior) in front of L1 vertebra, 2 for calcification in the 2 T
posterior wall, | for anterior wall in front of L2 vertebra and 2 for
calcifications in front of L3 and L4 vertebrae. U 5 0
ooy 7 . 0- 29 30-99  100-999  >1000
o o CACS
E o o © © (Coronary artery calcification score)
. 0.0 B o o o ¢ g ¢ o
CAC (coronary artery calcium) score S S
B Agatston Score Aorta calcification score
0 none
1-99 mild Fig. 1. Correlation of CAC and aorta calcification
100-400 moderate
>400 severe Table 3. Multivariate analysis for risk factors of CVD
Variables OR (95% ClI) P-value
Hiqh = £S5 Age (per 10 year) 0.86 (0.46-1.62) 0.6
igh caiciim score Diabetes mellitus 2.26 (0.43-11.95) 0.3
CACS (per 10 point) 1.01 (1.01-1.02) 0.02
Aorta calcification 1.11 (0.92-1.34) 0.3
“ hS_CRP 1 -05 (0.99_1 -12) 0-1
Intact-PTH 1.00 (0.99-1.01) 0.5

= Mean CAC as determined by MDCT score was 410 (range 0-4,254) and
mean AAC score was 3.6 (range 0-13) (Table 1).

Table 4. Prediction of CAC according to the aorta calcification score

= AAC and CAC scores were higher in patients with cardiovascular disease

e .. Negative
(CVD) than in patients without CVD (Table 2). Sensitivity Specificity predictgwe value
50.0% 86.1% 75.6%

= CAC score was found to have significant positive correlations with AAC (r = Score 27

0.34; P =0.01) (Figure 1). ROC curve: AUC 0.79 (95% CI 0.563-0.84, P=0.02)

= Multivariate analysis showed CAC scores were independent risk factor for
CVD (OR=1.01, 95% CI| 1.01-1.02, P=0.02, Table 3).

Conclusions

= This study demonstrated that semi-quantitative AAC grading on plain
abdominal radiography appears reliable and positively associated with
CAC scoring. AAC depicted on plain radiograph has a high specificity for
ruling out CAC scores greater than 100.

= Cut-off between AAC grades 0-6 and >7 had a sensitivity of 50.0%,
specificity of 86.1%, PPV of 66.7 % and NPV of 75.6% for the correct

iIdentification of CAC scores greater than 100 (Table 4). ROC analyses
revealed an area under the curve (AUC) of 0.79 (95 % CI 0.53-0.84).
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