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Abstract
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Background and Aims: Aortic calcification is an important risk factor for adverse cardiovascular
outcomes and aortic diseases. However, effective tools for assessing the risk of aortic calcification in
patients with atrial fibrillation (AF) remain limited. The CHA,DS,-VASc score is widely used for stroke
risk stratification in AF, but its association with aortic calcification has not been fully elucidated. This
study aimed to investigate the relationship between the CHA,DS,-VASc score and aortic calcification
and to evaluate its predictive value in patients with AF.

Methods: A total of 1 538 patients with AF who underwent multi-slice computed tomography (MSCT)
at the Third Xiangya Hospital, Central South University between February 2015 and February 2022 were
retrospectively included. Patients were classified into aortic calcification and non-calcification groups
according to MSCT findings. Receiver operating characteristic (ROC) curve analysis was performed to
determine the optimal cut-off values of the CHA,DS,-VASc score for predicting aortic calcification.
Multivariable logistic regression analysis was used to evaluate the independent association between the
CHA,DS,-VASc score and aortic calcification.

Results: Aortic calcification was identified in 1 251 patients (81.3%). Compared with the non-
calcification group, patients with aortic calcification were older and had higher prevalences of
hypertension, diabetes mellitus, coronary artery disease, cerebral infarction, and heart failure (all P<
0.05). The CHA,DS,-VASc score was significantly higher in the calcification group [3.0 (2.0-4.0) vs.
1.0 (0-2.0), P<0.001]. The prevalence of aortic calcification increased progressively with increasing
CHA,DS,-VASc scores (P for trend <0.001). ROC analysis demonstrated that the optimal cut-off value
was 2 points in men (AUC=0.737, 95% CI=0.697-0.776) and 3 points in women (AUC=0.730, 95% CI=
0.673-0.787). Multivariable logistic regression showed that each 1-point increase in the CHA,DS,-VASc
score was independently associated with a higher risk of aortic calcification (OR=1.912, 95% CI=1.638~
2.232, P<0.001). Male patients with a score =2 and female patients with a score >3 had significantly
increased risks of aortic calcification [OR=5.528 (95% CI=3.240-9.434) and 9.295 (95% CI=4.390-
19.681), respectively; both P<0.001].

Conclusion: The CHA,DS,-VASc score is significantly associated with the risk of aortic calcification in
patients with AF and demonstrates good predictive performance. Sex-specific thresholds of >2 for men
and >3 for women may facilitate risk stratification and early identification of patients at high risk for
aortic calcification.

Aortic Diseases; Vascular Calcification; Atrial Fibrillation; CHA,DS,-VASc Score; Risk Factors
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Figure 1 Representative CT images of aortic calcification

A: Ascending aorta; B: Aortic arch; C: Descending aorta
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F1 EHSHAESIES AN TR
Table 1 General data of patients with and without aortic calcification
BORL AE454k2H (n=287) #5LE4H (n=1 251) P
N HERFE
R[S, MIQR)] 54.0(48.0~63.0) 70.5(63.0~77.0) <0.001
BN (%)) 194(67.6) 782(62.5) 0.107
I ARAFAE (%)
BB 4(1.4) 23(1.8) 0.605
[ AR 76(26.5) 728(58.2) <0.001
AR S5 181(63.1) 729(58.3) 0.136
Ml PR 36(12.5) 276(22.1) 0.001
TEEIR B kB 47(16.4) 475(38.0) <0.001
LIVEESE 3(1.0) 49(3.9) 0.015
JikiAi5E 28(9.8) 324(25.9) <0.001
I 31(10.8) 239(19.1) 0.001
P e 25(8.7) 206(16.5) 0.001
B RBEH 68(23.7) 363(29.0) 0.070
S EAEIRM(IQR))
LLANAER (%) 39.1(34.4~42.7) 37.9(34.5~41.8) <0.001
ML (g/L) 127.8(111.5~140.5) 124.0(110.0~137.3) <0.001
i/ (x10°/1) 178.0(131.8~215.2) 178.5(136.0~228.5) 0.902
AR AL (U/L) 25.8(16.3~39.8) 21.0(14.0~33.0) 0.612
RINA A RIS (U/L) 26.5(20.6~35.3) 24.0(19.0~33.5) 0.617
S (g/L) 62.4(59.5~66.8) 61.7(58.7~65.7) 0.334
HHEF (g/L) 38.1(34.1~40.6) 37.1(33.2~39.6) <0.001
AT B (mmol/L) 4.0(3.6~4.7) 3.8(3.2~4.5) 0.045
Il =1 (mmol/L) 1.1(0.8~1.7) 1.1(0.8~1.5) 0.065
IR B R 1] (mmol/L) 2.2(1.8~2.6) 1.9(1.5~2.3) 0.044
e 85 FEAR 41 (mmol/L) 1.0(0.9~1.2) 1.1(0.9~1.3) 0.196
1M PRZE A (mmol/L) 5.6(4.8~7.3) 5.8(4.6~7.5) 0.484
LI (wmol/L) 80.2(64.0~93.3) 80.3(67.0~104.0) <0.001
R (pmol/L) 336.4(242.5~399.3) 330.3(268.8~403.0) 0.188
5 (mg/dL) 2.2(2.1~2.3) 2.2(2.1~2.3) 0.054
D-_ 2R /& (mg/L) 0.5(0.3~1.1) 0.6(0.3~1.7) 0.419
YRR (g/L) 2.6(2.3~3.3) 3.0(2.5~3.8) 0.001
TR ML ] () 13.2(12.3~17.5) 13.3(12.0~16.3) 0.042
TR AR S I 1% B ] (s ) 33.7(28.2~40.3) 32.1(27.7~39.3) 0.030
IS R] (s) 18.3(17.4~19.2) 18.1(17.1~19.3) 0.936
CHA,DS,-VASc ¥ {M(IQR)] 1.0(0.0~2.0) 3.0(2.0~4.0) <0.001

VT : CHA,DS,-VASc PP 1% FE ML 1 580 i ML AR IS (565 % WF43 15>75 2045 2) MRS i) | IR 4 v /8 4 A e . %A (F

53 2) IR (4 1)

Note: The CHA,DS»-VASc score comprises the following components: congestive heart failure, hypertension, age (>65 years=1 point; >75 years=

2 points), diabetes mellitus, sex, prior stroke/transient ischemic attack (2 points), and vascular disease (1 point)
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2.2 #R#E CHA,DS,-VASc ¥ 4 4 B B £ 3h Bk §5 &
BRE
CHA,DS,-VASc #F43r R0, 1. 2. 3. 4. 5, 6,
LR U A i e ) 1 S L A D R T S o
50.9%. 65.5%. 81.4%. 92.3%. 93.3%. 97.1%. 96.4%.

100.0% 1 100.0% . 53 B4 % won, fERk . B
et rp 32 30 Bk Es 4k /9 22 9% R 33 B %5 CHA,DS,-
VASe PF 43 B9 48 i vip BT K HE i (3 Py <0.001 )
(2),

2 AFEEPET CHADS,-VASciFH 4 BMEZBKSBHBRE  A: GOk B: Bk; ¢
Figure 2 Prevalence of aortic calcification stratified by CHA,DS,-VASc score in patients with atrial fibrillation

population; B: Male patients; C: Female patients

2.3 {4 CHA,DS,-VASc i 4 7 ill = 3 Bk $5 14 &9
I 51E
AKX AP, CHA,DS,-VASe P43 >2 5 >3 7
Al 3 3l k5 A (19 Youden 5 50 A AUC # R], SR
53 5 R 77.7% T 56.4% , R¢ 5 4y B R 64.1%
85.4%, AUC ¥ K 0709 (95% CI=0.674~0.744 Al
0.678~0.739) . Xf 5 &, CHA,DS,-VASc it 7} >2

A: Overall

VEAS 3 2 Bk 45 Ak 09 B BE O 71.7%, KRR RN

75.6%, AUC H 0.737 (95% CI=0.697~0.776) . X} 4

PER . CHA,DS,-VASc ¥ 4323 14 3= 2 ik 85 1k 11

R N 72.9%, KRN 73.1%, AUC 2 0.730

(95% CI=0.673~0.787) ([413),

2.4 CHA,DS,-VAScit4r 5 I shhk 54 fIHH Xt
Z N % Logistic M1 23 A1 45 3 W, 78R IE4F
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e, CHA,DS,-VASc W43 1 4, F k5 1k
KBS 340 91.2% (OR=1.912, 95% CI=1.638~2.232,
P<0.001) . 43 )E2 AP s, ZKBAES M (OR=
2.090, 95% CI=1.672~2.612, P<0.001) FZ 1 (OR=
2.053, 95% CI=1.561~2.700, P<0.001) {4 $5fa

A B kRS A i KR R B g3 <2 F Y 5.528 £
(95% CI=3.240~9.434, P<0.001) ; Zr ¥ CHA,DS,-
VASe W-4323 & & A 8 ke A KU S 153 <3 &
9 9.295 1% (95% CI=4.390~19.681, P<0.001)., I ik
45 B 7R CHALDS,-VASe ¥ 40 A X 5 3 3l ik 45 1k
FROG, T H B B B XU 4 2 g

1.0 1.0 1.0 =
0.84 0.8 0.8
i 061 i 061 i 061 A
2 2 = P
B 041 B 0.4 £ 0.4+ i
0.24 U :0.777 F10.564 0.2 p U :0.717 0.2 U :0.729
5512 0.641 F10.854 v 551 :0.756 FE5EIE:0.731
00 AUC :I().7[)9 (95‘7[I CI:().674~I().744 m ().(:78~().739) 00 e & i AIIT(I:()A737 (,95% C1:046I97~0.776) 00 AUC:0.730 (95% CI:0.673~0.787)
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
145 A 1SR B 15 s
B3 CHA,DS,-VASciFsriffh AF BEEFRKIGHHROCHEZE A LK; B: Btk C: &k
Figure 3 ROC curves of the CHA,DS,-VASc score for predicting aortic calcification in patients with atrial fibrillation  A:
Overall population; B: Male patients; C: Female patients
FR2 EFEELEXZERSN
Table 2 Multivariable analysis of factors associated with aortic calcification
s RAG AT K IE A
205
(n) OR(95% CI) P OR(95% CI) P
Bk
CHA,DS,-VASc W41 1538 2.025(1.817~2.257) <0.001 1.912(1.638~2.232) <0.001
ik 976 2.303(1.976~2.683) <0.001 2.090(1.672~2.612) <0.001
CHA,DS,-VASc F4r<2 368 Z R4l Z R4l
CHA,DS,-VASc #4322 608 7.939(5.520~11.419) <0.001 5.528(3.240~9.434) <0.001
Lotk 562 1.977(1.643~2.379) <0.001 2.053(1.561~2.700) <0.001
CHA,DS,-VASc P43<3 195 2l Sl
CHA,DS,-VASc PE5r>3 367 7.325(4.435~12.096) <0.001 9.295(4.390~19.681) <0.001
3 1 it U I S22 4 00 LR A o7 T 0 AR Y

ARWFFEF W, CHA,DS,-VASce P1 43 85 5 1Y i 3%
5 B0 kS Ak XU 2 . B M I 3 3h bk 5 Ak
f) CHA,DS,-VASc i 18 Kk 2, Z ¥R 3, &R
CHA,DS,-VASc 3¥ 43 AU AT T 37 A6 25 v KU, ik
REAE A TN £ B ks Ay B2 T A

B IS A AN A 4 B gl Dk AR 1 B A
s 7 3l JikoRE AN 32 3 bk e 2 AF i A8 AR 2 E Y
ST PRV ER o 8 Ak E S IR S Bl Tk RE rh R 45 o8
Bk, WE R AR E, S BUR TN )4
Aty 5w — 3k B2 T S DR B Tk i A= W g 2 A
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ARTE, - [R) Bsf A Ak 34 32 B ki 28 B 78 53 7% BB AF (9 A7 7
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PN 8l kO S AR A R S W A T TR 1 T 2R
s BEAIL L, B KRS Ak R Dy i 45 AR 1 T AR R
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HE Y Meta BF 52 B, 38 B kS A0 2 3 0] BB 5
B FAREWAE DKM EEME JLHEEED
BRABE T, X — CHRAE RO B T 3515 IR
S I e T IR N R T CT ARG I 45 5 6 R R
N 94 A ARBE TR RS PEAS A R, IR T i
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AR Ty Z2 R T A4 PR

S AR 5T B R B, (HAHF 5 R R
O [T JB P AR 9, A7 A 0 3 O A7 XU, LN S5 o 1
AN R AT R B A5 R A s AW S AR i i
CT & FBh PR A T, At —2 0 &I
gif S AN 6] 3 80 ik 40 B 45 AR 5 5 [R] B = Bl
PR, 0 IEASG CHA,DS,-VASe 3423 5 32 36 ik 45 1k
PE R R R S Z M R R . RRA T IR
ATREYE . 2O et — 2 UE AR TR 45 R .

B2, ARHFFEE IR & B CHA,DS,-VASc P41 fig
A RCHUN AF F8 5 0 3 30 KCES A XU, OB ST 1 G

Fest M RUE (B2, &=3). 450K 1% 4 i A2 oF
3 ¥ LA A5 AL PR R DA AT, O Il R R
w fE R E R TR S TR o ROk A B0 I M 5 e
FOls RSN, RERFE T o 1 255 48 AR G

MEE TR B Z8. R, E30, HRER
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