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Predictive Factors of Left Atrial Appendage Thrombosis in Patients with
Non-valvular Atrial Fibrillation
ZHANG Sheng,WANG Chang-hui,FANG Hao,CHEN Da-nian
(The Second Ward of the Department of Cardiology,the First Affiliated Hospital of Anhui Medical University,
Hefei 230000,Anhui,China)
Abstract: Objective To investigate the clinical risk factors related to left atrial appendage thrombosis and prethrombosis in patients with non -
valvular atrial fibrillation.Methods A retrospective analysis of the clinical data of 663 patients with non -valvular atrial fibrillation who were
hospitalized with continuous transesophageal echocardiography (TEE) in the First Affiliated Hospital of Anhui Medical University from July 2018 to
September 2020.According to the results of TEE examination, they are divided into left atrial appendage abnormal group and left atrial appendage
normal group.To compare the differences in clinical data between the two groups, apply single factor and multivariate Logistic regression to analyze

the independent predictors of left atrial appendage abnormality, and add the selected independent predictive factor assignments to the CHADS, and
CHA,DS,-VASc scores to construct a new clinical score.The area under the curve (AUC), specificity and sensitivity of each score were analyzed by
ROC curve.Results TEE detected 30 cases with abnormal left atrial appendage and 633 cases with normal left atrial appendage. Two groups of age,
serum uric acid level (UA), estimated glomerular filtration rate (eGFR), red blood cell width standard deviation (RDW-SD), international normalized
ratio (INR), activated partial prothrombin time (APTT),comparison of fibrinogen content (FIB) and congestive heart failure, hypertension, CHADS, and
CHA,DS,-VASc scores were statistically significant (P<0.05);Comparison of gender, height, weight, BMI, serum creatinine level (Cr), hemoglobin level
(HB), platelet count (PLT), platelet distribution width (PDW), white blood cell count (WBC), vascular disease, diabetes, and previous stroke between the
two groups, the difference was not statistically significant (P>0.05).Univariate and multivariate Logistic regression analysis showed that RDW-SD was an
independent predictor of left atrial appendage abnormality.ROC curve analysis showed that the area under the curve (AUC) was 0.640 (95%CL 0.602-
0.677, P=0.014),The Youden index of RDW-SD was 0.2951. When RDW-SD=43.8 fl, the sensitivity of diagnosing left atrial appendage abnormality
was 69.51% and the specificity was 60.00%.Adding the RDW-SD assignment to the CHADS, score and the CHA,DS,-VASc score to develop a new
score that had improved the AUC value of the original score.And when the CHADS, CHA,DS,-VASc, RDW-CHADS, score was 0 or the RDW -
CHA,DS,-VASc score>1, the sensitivity was 100.00%, and the RDW-CHA,DS,-VASc score had the greatest specificity, reaching 35.23%.Conclusion
RDW-SD is an independent predictor of left atrial appendage abnormalities in patients with non-valvular atrial fibrillation. RDW-SD slightly improves
the predictive ability of CHADS, and CHA,DS,-VASc scores for thrombosis in patients with atrial fibrillation.

Key words: Atrial fibrillation;Left atrial appendage thrombosis;Transesophageal echocardiography;Red blood cell distribution width

Ly ER 5 (atrial fibrillation, AF ) f&i R 5 B, 2 Iifs 2R 0.5%, YN AHE L2800 5 AHERGAIR, R
IRECH WL O AR R Z — HATEERGEIEE  0.2%~7.9%, H. 55 B A& 9 2 B A7 18 i 588 I img 14 i
B A T (1994.30), 53 B ROM B BLA BT LR gk fepepe TR BT R BSY T HOR I K J N T 2 I AL HERE
i, D L BB 5T 5 B ) KA R AT A TN b TR A i R i

ST < B A (1965.2-), 3 OB L EAEREUE BB R A T IR e S (1 S5 5 W B 7 2 ) 9
B2, B AR5

84



B 30 10 3] 2 £

202149 A

Journal of Medical Information

Vol. 34 No.18 Es
Sep. 2021

it &

570 55 B AR A EL A, P B R A 0 AR rp R i e A 2
KT 249 5 4%, B 8 S B 2o v | Bir g Ze v i
1) 20%~30%1, 2200 - PR HRRIR 11 2544 B2 I BB 1
TR o H LA B3 5 T2 3L, AT 7% B R B
J5 1 K 90% (1) A e 5 s B0 1l A4 > Y5 T 22 0 HE,
S EIEB A LK (TEE) KA 2 H BT A2 O HA L
&bt U9, TEE K E N — Iz ARG R4
1, A AR B 5, XE AR R4 R BT 332 R 2
BOLJZ B e 32 BT 2 WA S B AR N D e = 45 i (R
IRXECATT JE& | PR 5485 1 B AR 3 A v R i e i FE
A OC B B0 AR S A A e R R T A AR
() XU TR R R i R BE IR YT HoAA AR H 2
B BT, AT EAR R B B R
2 U BRI AR TR B B 1 AR TR B R 3 A S A I R A s PR
2, VBRI ARG T 4S5 BiE IR .

1 BRRF*

1.1 — Bkl mlEiiE 4t 2018 4F 7 7 -2020 4F 9
H BRI 225 — s B BT TEE f A bk
FEBERY 663 151 AR o B i 2 VR AT 42, a0
AFRE : ORBIFFA AEIR R S B 12 Wb 1 (o RO
P IS MU PR B S R T
KA 8, A B2 5 W R BB R
B K K AR BB ) s @FT TEE M2y BidiBEiayT , f0dE
FdE F R 3 S8 LA b T Bk 5 AR IE BT EE (<3
Ji ) B AR HBTEE 259 , PLEE 259 J AR ik MR R AR 7D
s HEBRARAE . OOIREELE (R KU E
I ), O IR e A A 7 B AR S U e I 2
MRS AN B B3 s @ KRR B3 B
PR AR AR IR GRS I B s @ R AT /R 121 8K
1 (Hb)<90 g/L By B2 I s @A I IR &
Gupn R ;s OISR SE R I R

1.2 )7k

1.2.1 GRhE 2D LR R R 5 — b s B2 B
3 22 BEMSER FIT A AR 9 X6 2 ) — P e R et (AT
PR B iR BMI L FE IO Sy el s i S A
PR S M PR SRR AR ) | S A A 4 R
(LR iR (UA) B /NER JE 4 R (eGFR) L MLILTEF (Cr) |
Hb. ZI40ff 56 krifE2% (RDW-SD) . Ilil/MRIT4L
(PLT). 1fn /MR 434 58 BE (PDW) . [ 4 At 31 %%
(WBC) . [ PrrdEAL F (B (INR ) 35 Ak 384328 1l it it
AF ) CAPTT) (AR 48 11 i 5 1 (FIB )] ORR PRI A 2]
(I R %8444 % CHADS, .CHA,DS,-VASC 1143
431l .CHADS,.CHA,DS,-VASc 1143 2. 4\ i
FIRRHETT R (R 1) @ I « A Al IR R 2591
SUTFAERIH 3 2 = 046 =140 mmHg Fl(s%)
W4 1 =90 mmHg; B BEAEAE iR s, B EvIE
TEME R 259, R S ARG 140/90 mmHg, 782
Wk LR . @7 MO ) 3 AR R 2016 4FRM
LUEE . 1SR E M R R R A 2O R e X
K+ @ S 15 BB AR O 3 (HFEF ) s F7AE O B FROSEIR
FCEORME 22055 15320 (LVEF ) <40% ; ® 5 111 53
B Tal{EL O 3 (HFmER ) A7 76O IR AN (550 14
fIE \LVEF 40%~49% {775 A1 & 25 F 1 O IE g ( 225
REJEE/ZE B RO A (sX ) &F 5K T RE R i 5 © S 1 05K
PR R 03 (HFPEF) « A7 78 0 3 ARE R AN (50 ) AR AIE
LVEF =50% . /775 AH e 25 F PO I (22 IR/ 42
i RO (8 FF ik DI RERERS . DML M5 : BETE
O WURERESRR S0 OB W4 B e IR B ik A A6 7 Bl e
RENSETFIRIT ARG , [ ECERE AT, AT 32 sk sk
R A AN AR B ATRIT L Sh KA () # ik i
B

% 1 CHADS,.CHA,DS,-VASc {4 kR E

CHA,DS,-VASc oy CHADS, [T
FEMLAE L F1 5 14 FE ML F1 5 14
TR 14 TR I 14
AEYA 65~74 % 14 LEWA>=T5 % 15
WH PR 14 BEIR % 14
AR (M E SRR O NUSEFE | 3 Sk BB 14 T RUTIAI R GilAR 5 245y
pegié 14 o3 6 4>
=75 % 25
FRRUTIA RGP 28 2 4%
iy 9 4

1.2.2 TEE fifr T ONER BT TEE K, R %
A X7-2t £k (Philips Ultrasound Transducer Both—
ell, WA 98021 USA Made in USA of Domestic and
Foreign Parts) ¥ &l EPIQ7c M 12 W R4t . Kitx
HIWE BR324 RS WA G S E R, 2K

R FIMOE o — FBER HURS B JRRITE , 7570 IR 8
a0, i TEE 4k SR Satt & th A Be D HERS

FE RO ERAFERARELRA A .
Ze DB URTE UE O AE TEE fafrad # rf il 2
A Tl R 00 ) A g (o P AR L P A B e

85



| & & 2021 4£9 H

Journal of Medical Information

{5 E Vol. 34 No.18

Sep. 2021

e B AT BT B e SR AEFEAS 0 3 R by
SRATAE I ELAT AR TE 3% 12 sl 0 R 25 IR 4 ok, 5 0]
RG22 DN AR W INATE . #4E TEE Kidr2h

e U B AR T B B 220 B IR T B RT3 £ A A
ODHSE A, AR IO T R 9 2E
EH

1.3 WEFahn  HLAs P2 — il R Tk} IR a4
Tt A X6 2 U B S5 A 0 S TR0 A ) Fe sz PRI
VA R ZE 0 RE 7 L B A Sy WA
1. [ P 2 %8 3 CHADS, .CHA,DS,-VASC F 43t
TE LB BUNE43 , FLH 45 PF0 A T 41

1.4 Giit2F)r vk (#i1] SPASS 26.0 4t i #4347 5K
PorHT, TTEGORIIETIES R (BRAEA K-S
KB ) , AEIEA AR 1T R A M Pos, Prs) |32
K Mann-Whitney Bk s 45 ; THECEREL (n)Bk
(%)F R PR, RAMAHE R R ZHE Lo-
gistic [F1JH 2B Ze.0 B S8 AHOC R sg i R 22, JF il —
1% 1 MedCalc19.4.1 SE -4k 422 ROC £k, LA
Youden F&5 55 A 1 12 W BKTHE ( Cut—off {5) , AR i
ROC [l £ 5 12 Wi () SO ME S RS+ . L P<0.05
FRERAGIFERE L,

2R

2.1 A IE R GER L TEE Mt i 22 D H- w3
30 i, 22 O BRIE B # 633 6. A4S \UA eGFR
RDW-SD.INR . APTT .FIB } 7 IfiL P 0> F7 50 8 75
I 5 .CHADS, & CHA,DS,-VASc P43 b5z, 22 57
Aot E L (P<0.05); PgItER]. S, K.
BMI.Cr.Hb .PLT .PDW . WBC . Ifil 45 %< %5 50 . B JR 9
o BEAE AR e b, 22 R R RE L(P>0.05),
WL 2,

2.2 MR &K Logistic [FIEAT XTI RIA St it2n 22
SERFEFRIEAT SR & Logistic [W1H20HT, 455 BoR
¥ 1 CHADS,.CHA,DS,-VASc 43t 1G 6 K 2= i H
AU R LR A O R H B F R -, HAtb
K%K R UA 7K F .eGFR .RDW-SD 1, /2 200 H- 5
TN R, WAk 3.

2.3 ZH K Logistic [H1JH5r#1 #4551 K Logistic
[l Y= 5 % 5 200 B S A S B B R bR, AR IE
UA /K (eGFR. FEIfiLP 0y J1 gl s . & LR 5
RDW-SD %K % J5, ZIHZE Logistic 43 HT1 &K,
RDW-SD ., F& Il 0o 7 5 5 R ey I s o 2 A2 0 B
SEH PR ST TN N -, ULER 4.

& 2 MARKERZERMELBIM(Ps, Prs),n(%)]

T H LOHREH(n=30) A O E 4 (n=633) giHa P
AEHE 67.50(60.50,71.50) 63.00(54.00,69.00) 7=-1.983 0.047
Lk 12(40.00) 259(40.90) x*=0.010 0.921
He(em) 161(157.25,169.25) 165(160.00,171.00) 7=-1.267 0.205
& (kg) 68.50(58.00,79.25) 68.00(61.00,76.00) 7=-0.170 0.987
BMI(kg/cm?) 26.05(23.40,27.75) 25.20(23.00,27.30) 7=-1.174 0.240
UA(umol/L) 374(317.50,500.75) 342(289.50,404.50) 7=-2.198 0.028
Cr(umol/L) 70.10(62.10,86.65) 66.20(55.90,77.00) 7=-1.639 0.101
eGFR[mI/(min-1.73m?)] 92(85.75,99.00) 100(91.00,108.00) 7=-3.018 0.003
Hb(g/L) 140.50(129.25,149.25) 140.00(129.00,150.00) 7=-0.147 0.883
RDW-SD(fl) 44.40(42.25,46.50) 42.40(40.40,44.40) 7=-2.594 0.009
PLT(x109L) 175.50(134.75,253.00) 191.00(156.50,228.00) 7=-0.385 0.700
PDW(fl) 14.85(12.85,18.38) 13.80(12.10,16.30) 7=-1.765 0.078
WBC(x10%L) 6.59(5.20,7.39) 5.95(4.96,7.04) 7=-1.265 0.206
INR 1.19(1.01,1.64) 1.00(0.93,1.15) 7=-3.255 0.010
APTT(s) 33.65(29.38,40.45) 30.50(27.80,35.95) 7=-2.106 0.035
FIB(g/L) 3.10(2.60,3.66) 2.67(2.32,3.22) 7=-2.903 0.040
FE ML T R 22(73.30) 186(29.40) X=25.696 0.001
MRS 23(76.70) 302(47.70) =9.611 0.002
ISR A 9(30.00) 105(16.58) %=3.619 0.057
WE PRI 5(16.70) 70(11.10) X*=0.426 0.514
BEAEZE sl 6(20.00) 81(12.80) x*=0.748 0.387
CHADS,(4}) 2.00(1.00,3.00) 1.00(0,2.00) 7=-4.325 0.010
CHA,DS,-VASc(4}) 3.50(2.00,4.00) 2.00(1.00,3.00) 7=-4.091 0.010

86



55 34 5 18
202149 A

=SS

Journal of Medical Information

Vol. 34 No.18 =
Sep. 2021 it &

%3 MARKZFHAREZE Logistic @FHH7

x4 MARKZRIZEZE Logistic @347

[E5ES OR 95%Cl P H&R OR 95%Cl P
ARy 1.034 0.096~1.073 0.081 UA 1.003 0.999~1.007 0.101
UA 1.005 1.002~1.008 0.002 eGFR 1.003 0.979~1.027 0.810
eGFR 0.979 0.961~0.996 0.018 FEMLE O T R S 4.821 2.031~11.442 0.000
RDW-SD 1.128 1.026~1.240 0.013 1 I B 2.642 1.038~6.724 0.041
APTT 1.005 0.989~1.020 0.544 AEHS 1.000 0.954~1.049 0.989
INR 1.498 0.980~2.290 0.062 REfFERS 1.153 0.432~3.081 0.776
FIB 1.054 0.938~1.183 0.379 5 PRI 1.310 0.445~3.854 0.624
FE MR TR 6.645 2.906~15.195 0.010 Hb 1.009 0.982~1.037 0.515
e 1L S 3.601 1.530~8.513 0.004 RDW-SD 1.1310 1.009~1.267 0.035
2.4 ROC £/t L RDW-SD Fl& &5 FE1E 2o 0 H- S—
B H ROC 4k, 735IiLk F Bl (AUC) W E /f"
0.640(95%CI:0.602~0.677, P=0.014) , ift— 2514t N /g
RDW-SD f# Youden %% & 0.2951, i} RDW-SD= 7
43.8 fl, B %4 RDW-SD=43.8 fl i, 27t H 171 A f

O H S AUy 69.519% , 4 514K 60.00% , L
Kl 1.
ROW_SD
100 |

Bor ~

sof vy

T b

I

[

T T

208 /- AUC = 0.840

P =0.014

D20 40 80 8D 100
1004 e
B 1 RDW-SD HJ ROC &4 #iE

2.5 RDW-SD=43.8 fl iR | ZHZE Logistic [H]
94538 & ROC & 434 L RDW-SD=43.81 fl
12 Wi AT (i (Cut-off {E ), B[ % Logistic [543 #r
278 ,RDW-SD =43.8 fl J& 7.0 B 55 H 1 ) (5] -+
(OR=3.121,95%CI:1.481~6.624, P=0.003); i#—#
®IE UA eGFR ., FelfiLihor F1ass s . i 5 (4R
W BEAEA e HEIRFE S Hb SR EE, ZHE
Logistic [0]9 %7~ ,RDW-SD =43.8 fl &40 H-5#
W kST F A 7 ( OR=2.938,95%C1: 1.271~6.790,
P=0.012). L RDW-SD=43.8 fl iX{& 1 43 ,RDW-
SD<48.3 fl Wk {& 0 43, ¥ RDW-SD %1% CHADS,.
CHA,DS,-VASC 143 A8 5T 1) B B i 4 2 v R fiL
¥ I 1% 75 i 3 4> RDW -CHADS, .RDW -CHA,DS, -
VASc, Z:1ill #1431 ROC Hi1Zk WLIE 2,

2.6 #1174 ROC 4k lb# CHADS,.CHA,DS,-VASC
P4 137 i RDW-CHADS, .RDW -CHA,DS,-VASC
PR RS 55 B S A0 D B S Dy T RE R B R

o 2

E 2 RDW-SD=43.8 fl # ROC #ZE
U B BN AN R, e RDW-CHADS, 743 ) AUC ik
F| 5 KAH 0.756, {HJ& RDW-CHADS, P4+ AUC £
KAEF CHADS,-VASC 141 AUC fe/IME HLEE, 25 5+
Toegit s L (B A i 2254 0.0393, brifE2E
0.0313,95% CI: -0.022~0.101, Z=1.275, P=0.2088),

I#%5.% 6.
£ 5 &iFHR) ROC HiZ THEAR (AUC)
5 AUC 95%CI
CHADS, 0.726 0.690~0.760
CHA,DS,-VASc 0.717 0.681~0.751
RDW-CHADS, 0.756 0.722~0.789
RDW-CHA,DS,-VASc 0.738 0.703~0.771
% 6 ROC HiZRXItLE M P&

ROC ik P
CHADS,~CHA,DS,-VASc 0.725
CHADS,~RDW-CHADS, 0.094

CHADS,~RDW-CHA,DS,-VASC 0.656
CHA,DS,-VASc~RDW-CHADS, 0.209
CHA,DS,-VASc~RDW-CHA,DS,-VASc 0.129
RDW-CHADS,~RDW-CHA,DS,-VASc 0.451

2.7 4% VF oy M KR S ME B 8 CHADS,,
CHA.DS,-VASc .RDW-CHADS, 143 0 &% RDW-
CHA,DS, -VASc T 43 >1 4 B, H sk v 1 R
100.00%, H RDW-CHA.DS,-VASc P-4 4 S 1 v
K, iK% 35.23%, L3 7.

87



e 34 545 18 BEAEE R Vol. 34 No.18
& 202149 A Journal of Medical Information Sep. 2021
F7 EESHBERFREILE (%)
SHE e U SHE FEFE U
CHADS, CHA,DS,-VASC
0 33.65 100.00 0 15.64 100.00
>1 65.40 70.00 >1 41.39 93.33
>2 84.99 26.67 >2 60.51 73.33
>3 94.63 16.67 >3 76.94 50.00
>4 98.42 3.33 >4 88.63 20.00
RDW-CHADS, RDW-CHA,DS,-VASc
0 24.80 100.00 >1 35.23 100.00
>1 56.40 90.00 >2 52.76 83.33
>2 76.94 50.00 >3 71.74 63.33
>3 90.36 26.67 >4 83.10 36.67
>4 96.84 10.00
31t I & B RLCHADS, i 4> .CHA,DS,-VASc-AFR

RDW 2 Jiz e & J& Il 21 20 A2 AR R /N St o i A
W SH, BRAE T IR R G0 (112 W B 56
HZWr . RDW 3485 £ UL 4R 42 1l o . D) B 5
oA R AR LT A0 S e o AT R I IR 5T e R
RDW 5.0 M55 R GEP0R & A & T B R L
TR AH K

ABFFE B 2 Logistic [810943#7 7~ , RDW-
SD J2 Ji i F 3 20 0 BE S B A S BU R 7 (OR=
1.120,95% CI:1.007~1.245, P=0.037) , 7+ i 5 RDW-
SD KTt B JE R T E R : RWD-SD /K- T 4
TN AR RS B R, AR T RE KT, R BUMB RS
il S LT AL SRIG I, iE— 25 {3 A RE T TR,
LR B AT A RGBSR A, RISl AR
SFEC AT T, O P A UBR A 2 F A e
PERE SRR & A & AN B B () 5 i
SRR IAE S S, JAE - i i gg SR AL
F(TNF-a) 4T/ 25 -1(IL-1) . 1 41 i/ 25 -6
(1L=6 ) Bl 3G o, 1115 9 i i) e R 3 1 4 R PRI - Bk
A DL AL AN, TNF-a IL-1 5534 1] 3
o IR LT A0 B A 1 2 (EPO) B I i 21 40 it i
PG FRRS fE A IL-6 1] LS 3R AEPE A A E R,
IR JE R 2[R 58 RDW-SD KIS ; @) i 541
N ER AR €SP SRR AT T s 4 %A
YR 351 , i TR R A K e, iR
J . PR S5 W 4T AN G A S G R, B R
RDW-SD 7K F-Fi .

H il CHA,DS,-VASc P43 Xt R 2805 B i &
FE R4y 2 Mo d8 FHUBEIR YT A R0 A% PEor HR A
A — PRI IR fE B R R 3 4ok 2 i 5% & B
FFVE IR % G Eii il eGFR . BN &E M (cTn 1 &
cTnT) .D- 3Rk BNP., #HHIRE-Y2Ebric Y2
e N 1153 A O RV 81 P R e~ = el 6 5 [ 7

88

PE4> ATRIA $E43 & ABC $F43%: CHA,DS,-VASC B
S HA—EmIE RN IS BRI =R e 5h,
Maheshwari A ZERRFGE A& B, AS 1% 1) P I EEL b2
AT CHALDS,~VASC P43 1M 38 il £ 2 ke i 4
RS R 2, JEF LI & %) P,~CHALDS,-VASC
4338 CHALDS,-VASC 143 1] B - Tt 5 B A G
SRR A MR IR SEES SRR 22 0B 0
By A O B i U (LAAV) 220 HEBEIZ 5]
B (LAAWV ) K 760 B 558 1 4345 (LAAEF) I RIS
S e U HLA5 R K D ReTE b 2 IMAS T AR i ST AE 6 P
Ko HEUEHE L OH MR Az 2 Rk Rl R 2%
SN, PR AR S B I R AE B R 26 X 48 5 s B
PRI S W Ais B S P AR5
38 [0] o4 43 M 663 451) 3 R AR 5 B A8 A T — R
I PR 0% B B ML 35 - $8 b, 45 R & B RDW-SD =
43.8 fl J& 20 B 55 (A 0 55, id 3 RDW-SD
7% CHADS, & CHA,DS,-VASc P14 s £ 87
I B F - 43 RDW-CHADS, il RDW-CHA,DS,-
VASc,ROC i1 £ 42 7n CHADS,.CHA,DS,-VASc T
4% 13T ) RDW-CHADS, .RDW-CHA,DS,-VASc i
SFECW B 22 DR T m e R R
I T A E, o RDW-CHADS, #¥43 f) AUC
IRE e KAE 0.756 5 2 Wi ke fgUE 4 2 100.00%H
RDW-CHA,DS,-VASc 143 B (2 Wi s S5 P A
& A 35.23% , & /% RDW -SD 7E CHADS, }
CHA,DS,-VASc 143 T F5 & H 3 14 1L A4 B B rh
HAEEERE,

25 LTIk , RDW-SD Sz E 3 HES s B 3 200
B 58 i Sz 0 K7 RDW -SD 4 S 2 i T
CHADS, } CHA,DS,-VASc -4 XF F B £ 2 1 i 44
TE B S



o5 34 4 18 W P2 B Vol. 34 No.18 e
202149 A Journal of Medical Information Sep. 2021 it &
S E K- Xa inhibition Compared with vitamin K antagonism for pre-

[1]Guo Y,Tian Y,Wang H.et al.Prevalence,incidence,and life-
time risk of atrial fibrillation in China:new insights into the
global burden of atrial fibrillation[J].Chest,2015,147(1):109-119.
[2]Morin DP,Bernard ML,Madias C,et al.The State of the Art:
Atrial Fibrillation Epidemiology,Prevention,and Treatment [J].
Mayo Clin Proc,2016,91(12):1778-1810.

[3]Suzuki S,Otsuka T,Sagara K,et al.Nine—Year Trend of Anti-
coagulation Use, Thromboembolic Events,and Major Bleeding in
Patients With Non —Valvular Atrial Fibrillation — Shinken
Database Analysis[J].Circ J,2016,80(3):639-649.

[4]Pistoia F,Sacco S,Tiseo C,et al.The Epidemiology of Atrial
Fibrillation and Stroke[J].Cardiol Clin,2016,34(2):255-268.
[5]Essa H,Hill AM,Lip G.Atrial Fibrillation and Stroke [J].Card
Electrophysiol Clin,2021,13(1):243-255.

[6]Holmes DJ,Reddy VY.Left Atrial Appendage and Closure:
Who,When,and How[J].Circ Cardiovasc Interv,2016,9(5):e2942.
[71Zhan Y Joza J,Al RM,et al.Assessment and Management of
the Left Atrial Appendage Thrombus in Patients With Nonva-
Ivular Atrial Fibrillation[J].Can J Cardiol,2018,34(3):252-261.
[8]Han D,Chu Y,Wu Y et al.Determinants of left atrial throm-
bus or spontaneous echo contrast in nonvalvular atrial fibrillation
[J]. Thromb Res,2020(195):233-237.

[9]Thambidorai SK,Murray RD,Parakh K,et al.Utility of trans-
esophageal echocardiography in identification of thrombogenic
milieu in patients with atrial fibrillation (an ACUTE ancillary
study)[J].Am J Cardiol,2005,96(7):935-941.

[10]Budzianowski J,Pieszko K,Burchardt P.et al.The Role of
Hematological Indices in Patients with Acute Coronary Syn-
drome[J].Dis Markers,2017(2017):3041565.

[11]Patel KV,Mohanty JG,Kanapuru B,et al.Association of the
red cell distribution width with red blood cell deformability [J].
Adv Exp Med Biol,2013(765):211-216.

[12]Grosu Al,Radulescu D,Grosu LC,et al.Remodelling in atrial
fibrillation:the impact of amiodarone[J].Cardiovasc J Afr,2019,30
(3):174-180.

[13]Scott LJ,Li N,Dobrev D.Role of inflammatory signaling in
atrial fibrillation[J].Int J Cardiol,2019(287):195-200.

[14]Nemeth E,Rivera S,Gabayan Vet al.IL-6 mediates hypo-
ferremia of inflammation by inducing the synthesis of the iron
regulatory hormone hepcidin[J].J Clin Invest,2004,113(9):1271 -
1276.

[15]Samman TA,Sandesara PB,Hayek SS,et al.Association be-
tween oxidative stress and atrial fibrillation [J].Heart Rhythm,
2017,14(12):1849-1855.

[16]Piccini JP,Stevens SR,Chang Y,et al.Renal dysfunction as a
predictor of stroke and systemic embolism in patients with non-
valvular atrial fibrillation:validation of the R (2)CHADS(2)index
in the ROCKET AF(Rivaroxaban Once—daily,oral,direct factor

vention of stroke and Embolism Trial in Atrial Fibrillation)and
ATRIA (AnTicoagulation and Risk factors In Atrial fibrillation)
study cohorts[J].Circulation,2013,127(2):224—-232.
[17]Sikorska A,Baran J,Pilichowska—Paszkiet E,et al.Risk of left
atrial appendage thrombus in patients scheduled for ablation for
atrial fibrillation:beyond the CHA,DS,VASc score [J].Pol Arch
Med Wewn,2015,125(12):921-928.
[18]Tanaka S,Hirai T,Inao K,et al.High Cardiac Troponin I Is
Associated With Transesophageal Echocardiographic Risk of
Thromboembolism and Ischemic Stroke Events in Non-Valvu-
lar Atrial Fibrillation Patients[J].Circ J,2018,82(6):1699-1704.
[19]Hijazi Z,Lindback J,Alexander JH,et al.The ABC (age,
biomarkers,clinical history)stroke risk score:a biomarker —based
risk score for predicting stroke in atrial fibrillation[J].Eur Heart J,
2016,37(20):1582-1590.
[20]Singer DE,Chang Y,Borowsky LH,et al.A new risk scheme
to predict ischemic stroke and other thromboembolism in atrial
fibrillation:the ATRIA study stroke risk score[J].J Am Heart As-
50¢,2013,2(3):e250.
[21]Almorad A,Ohanyan A, Pintea BG,et al.D—dimer blood con-
centrations to exclude left atrial thrombus in patients with atrial
fibrillation[J].Heart,2021,107(3):195-200.
[22]Maheshwari A,Norby FL,Roetker NS,et al.Refining Predic-
tion of Atrial Fibrillation —Related Stroke Using the P, —
CHA,DS,-VASc Score[J].Circulation,2019,139(2):180-191.
[23]Anan AR,Fareed J,Suhaib Jet al.Left Atrial Appendage
Morphology as a Determinant for Stroke Risk Assessment in A-
trial Fibrillation Patients:Systematic Review and Meta —Analysis
[J].J Atr Fibrillation,2019,12(2):2183.
[24]Yamamoto M,Seo Y,Kawamatsu N,et al.Complex left atrial
appendage morphology and left atrial appendage thrombus for-
mation in patients with atrial fibrillation [J].Circ Cardiovasc
Imaging,2014,7(2):337-343.
[25]Lee IM,Seo J,Uhm JS,et al.Why Is Left Atrial Appendage
Morphology Related to Strokes?An Analysis of the Flow Veloc-
ity and Oirifice Size of the Left Atrial Appendage[J].J Cardiovasc
Electrophysiol,2015,26(9):922-927.
[26]Fauchier L,Cinaud A,Brigadeau F.et al.Device —Related
Thrombosis After Percutaneous Left Atrial Appendage Occlu-
sion for Atrial Fibrillation [J].J Am Coll Cardiol,2018,71 (14):
1528-1536.
[27]Zhan Y Joza J,Al Rawahi M,et al.Assessment and Manage-
ment of the Left Atrial Appendage Thrombus in Patients With
Nonvalvular Atrial Fibrillation[J].Can J Cardiol,2018,34(3):252 -
261.

Wik F 41 : 2021-04-08 ; & 1] 1 48] : 2021-04-16

kAN

89



