MR ZARLZONEPORZGE 20248 H 28 H 4521 % 58 # Chin ] Mult Organ Dis Flderly, Vol.21, No.8, Aug. 28, 202 - 561 -

- I RATST -

EWFEEOEEEE LD OESHS MiEFR B HEXE

EXRB, FEX
CUTTBERI A =BG - LT 1R BB - LT BSR4 - (1L 7O BE B i 45 O, U 030032)

(# ZE] B# FHERENO B8 (NVAF) B H D0 (LAA) 2540 5 AR A G, FiE it 2012481 AR
2021 4F 1 A FIIVHBERIR A = BB R NVAF A7 S50 RlR 09 J8 5 283 4], WA SR B0 I e kL B Rt i B 25 1 . RAE
AR O Bl RN BB A AR 2 RN AR 21, 43T AR TR BUAHSCAE RS R, SR A SPSS 24. 0 BR800 401 . AR 4%
PEISHY 2 8] LL o R ¢ B Wilcoxon B8 e X Ry, >R FH B PR 24 Hr & IR TN RE 11 (A8 iSRG 84T 2 IR o i
PRIT AT sy Sl L2 . i A2 TARRAIE (ROC) 4k, 1AM 45 fa b IR AT AR TR i o4 (. 5 R ke
SR iR (B BT R4 4 L0 5 BB R . CHA2DS2-VASe $F43 FrgthC 5 Bish Ll R R Mk 2 2 kil 43 4% 26 B i Je
(LAD) AEOEA(LAA-V) A OEARAR (LAA-L) 20 B85 — 25 il B A A O B S b 35, 22 R Goit 2 (3 P<
0.05) , ZHZ logistic 7195 #1 B /R , CHA2DS2-VASc #E43 ( OR = 1. 898,95% CI 1.223 ~2.944) ' LAD (OR = 1.214,95% CI
1.087~1.355) .LAA-V(OR=1.230,95% CI 1.023 ~1.480) .LAA-L( OR=1.154,95% CI 1.005 ~ 1. 326) 72 .L> -4 — 25 il ji#
(OR=1.032,95%CI 1.003~1. 063) K Ze.0B- M4 ( OR=2.024,95%CI 1. 331~3. 077) & AT B A 20 57 G I & . ROC i<k
ST AN, 24 CHA2DS2-VASe BE4> =4 43 ( REUE 0.575, 45 7% 0.844) ,LAD =39.5 mm ( REJE 0.825, 4 F & 0.716) ,
LAA-V=7.155 ecm®( REUE 0. 850, 4 5 FF 0.724) , LAA-L=25.01 mm ( R B 0.775, 5 F BF 0.938) , LAA 55 — 2l fr =
121. 5° (RBUE 0.450, K57 0.951) M LAA M40 =3 M- (R BUE 0.900, 57 7 0.646) BF, LAA I #2721 XU S 38 384
538 LAA Z5H5T AT ARG S NVE B2 I PR b o NVAT B 34t Hustia 7 i, W #E CHA2DS2-VASe P43 3Ll
EHIE LAA G5F R 2tk

[E8ER]  AWEEEC Wi 200 B85 ; AR TE % ; CHA2DS2-VACs 114

[FES%ES] R541.7°5 [ XHEktrERBm] A [DOI] 10.11915/j. issn. 1671-5403. 2022. 08. 121
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[ Abstract] Objective To analyze the relationship between left atrial appendage (LAA) structure and thrombus formation in
patients with non-valvular atrial fibrillation (NVAF). Methods A total of 283 NVAF patients who are undergoing selective radiofre-
quency ablation in our hospital from January 2012 to January 2021 were enrolled in this study. The medical history and imaging results
were collected. The patients were divided into thrombus and non-thrombosis groups based on the results of transesophageal echocardio-
graphy. The risk factors of thrombosis were analyzed. SPSS statistics 24. 0 was used for statistical analysis. Data comparison between 2
groups was performed using student’s ¢ test, Wilcoxon test or Chi-square test depending on data types. Univariate analysis was used to
identify variables with predictive power, followed by multivariate analysis to explore independent risk factors for thrombosis. Receiver
operating characteristic (ROC) curve was drawn to evaluate the predictive value of each risk factor for thrombosis. Results There
were statistical differences in body mass index, course of atrial fibrillation, CHA2DS2-VASc score, proportion of persistent atrial fibril-
lation, uric acid and brain natriuretic peptide levels, left ventricular ejection fraction, left atrial diameter (LAD), left atrial appendage
volume (LAA-V), left atrial appendage length (LAA-L), left atrial appendage first curvature and left atrial appendage lobes between
the thrombus and non-thrombosis groups (P<0.05). Multivariable logistic regression analysis indicated that CHA2DS2-VASc score
(OR=1.898, 95%CI 1.223-2.944), LAD (OR=1.214, 95%CI 1.087-1.355), LAA-V (OR=1.230, 95%CI 1.023-1.480),
LAA-L (OR=1.154, 95%CI 1.005-1.326) , left atrial appendage first curvature (OR=1.032, 95%CI 1.003-1.063) and left atrial
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appendage lobes (OR=2.024, 95%CI 1.331-3.077) were independent risk factors for thrombosis. ROC curve analysis showed that
CHA2DS2-VASc scores =4 (sensitivity 0. 575, specificity 0. 844) , LAD =39.5 mm (sensitivity 0. 825, specificity 0. 716) , LAA-V=
7.155 em’( sensitivity 0. 850, specificity 0.724), LAA-L=25.0lmm ( sensitivity 0. 775, specificity 0.938), LAA first curvature =
121. 5° (sensitivity 0. 450, specificity 0. 951) and LAA lobes =3 (sensitivity 0. 900, specificity 0. 646) significantly increased the risk of
LAA thrombosis. Conclusion LAA structure is a good predictor of thrombosis. In anticoagulation decision-making for NVAF patients,

clinicians should take the complexity of LAA structure into consideration on the basis of CHA2DS2-VASc score.
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Table 1  Comparison of clinical data between two groups
Age BMI ; AF duration CHA2DS2-VASe
Group " Male [yefrs, (kg/m?, Smoking (ﬁ:::zlg " month, Pelsisl:nl AF score[ points, SAHS CHD
T M0007 a1 mco 001 T i, g1 [T ()]
Non-thrombosis 243 114(59.3) 61(54,66) 25.1x3.4 83(34.2) 69(28.4)  24(5,73) 98(40.3) 2(1,3) 10(4.1) 60(24.7)
Thrombus 40 26(65.0) 63(56,69) 26.3x3.9 15(37.5) 6(15.0)  74(42,149) 29(72.5) 4(2,6) 2(5.0) 11(27.5)
1/ Z/X* 0.472 -0.903 -1.985  0.17 3.164 -5.342 14.37 -4.799 0.066 0.144
P value 0.492 0.366 0.048  0.680 0.075 <0.001 <0.001 <0.001 0.797  0.704
BMI: body mass index; AF: atrial fibrillation; SAHS: sleep apnea hypopnea syndrome; CHD: coronary heart disease.
F2 2HEBELENIEIRIER
Table 2 Comparison of biochemical markers between two groups
Item Non-thrombosis group( n=243) Thrombus group(n=40) t/Z P value
SCr[ pmol/L, M(Q,, Q;)] 78.9(69.8,89.9) 79.6(72.8,89.1) -0.677 0. 499
BUN[ mmol/L, M(Qy, Q3)] 5.4(4.6,6.3) 5.4(4.3,6.3) -0.05 0. 960
UA[ pmol/L, M(Q,, Q)] 327.9(274.0,394.3) 371.9(302. 4,436.7) -2.202 0.028
BNP[ pg/ml, M(Q,, Q;) ] 76.0(49.0,176.0) 167.5(67.3,366.3) -2.926 0.003
Fbg[g/L, M(Q,, Q3) ] 2.8(2.4,3.2) 2.9(2.4,3.4) -0.565 0.572
D-D[ ng/ml, M(Q,, Q3)] 75.0(42.0,124.0) 76.0(49.3,162.8) -0.977 0.329
TG[ mmol/L, M(Q;, Q3)] 1.3(1.0,1.9) 1.4(1.0,2.0) -0.215 0. 830
LDL-C( mmol/L, %+s) 2.2+0.6 2.420.6 1.79 0.075
Hey[ pmol/L, M(Q,, Q3) ] 13.8(11.0,18.4) 14.6(11.0,21.8) -0.76 0.447
MPV[fl, M(Qy, Q3) ] 9.0(8.2,9.8) 9.4(8.1,10.2) -0.622 0.534

SCr; serum creatinine; BUN: blood urea nitrogen; UA; uric acid; BNP: brain natriuretic peptide; Fbg: fibrinogen; D-D: D-dimer; TG triglycerides;

LDL-C: low-density lipoprotein cholesterol; Hey: homocysteine; MPV: mean platelet volume.
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LAA ME0=3 44 1 43, 5% LAA 4589743 k47
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Table 3  Comparison of imaging parameters between two groups [M(Q,, Q3)]
Group n LAD(mm) LVEF (%) LAA-H(cm) LAA-L(mm) LAA-V(em®) LAA first curvature  LAA lobes

Non-thrombosis 243 37.0(32.0,40.0) 64.0(59.0,67.0) 2.1(1.4,2.7) 23.1(22.1,23.9) 5.5(4.1,7.4) 91.8°(70.0°,106.0°)  1(1,3)
Thrombus 40 43.5(40.3,48.8) 60.0(54.0,65.0) 2.1(1.8,2.9) 29.4(25.2,37.3) 10.1(7.3,13.6) 111.5°(96.3°,144.3°)  5(3,6)
7 -6.516 -2. 896 -0.221 =7.757 -6. 864 -5.693 =7.017
P value <0.001 0. 004 0. 825 <0.001 <0.001 <0.001 <0.001

LAD: left atrial diameter; LVEF ; left ventricular ejection fraction; LAA; left atrial appendage; LAA-L: left atrial appendage length; LAA-V . left atrial

appendage volume; LAA-H: left atrial appendage height.

F4 AOEMBFEABARERZRNEERE logistic B35

Table 4  Univariate and multivariate logistic regression of LAA thrombus

Univariable factor

Multivariable factor

Factor

OR 95%CI P value OR 95%CI P value
BMI 1.102 1.000-1.214 0. 050 - - -
AF duration 1.007 1.004-1.011 <0.001 1.002 0.995-1. 009 0.586
Persistent AF 0.256 0.122-0. 537 <0. 001 0. 693 0.179-2.676 0.59%4
CHA2DS2-VASc score 1.849 1.479-2.313 <0.001 1.898 1.223-2.944 0. 004
UA 1. 004 1.001-1. 007 0.023 1. 004 0.996-1.013 0.282
BNP 1.003 1.001-1. 005 0.002 1.000 0.996-1. 003 0. 807
LVEF 0.926 0.890-0. 964 <0. 001 1.041 0.947-1. 144 0.407
LAD 1.201 1.131-1.276 <0. 001 1.214 1.087-1.355 0.001
LAA-L 1.483 1.299-1. 693 <0.001 1.154 1.005-1. 326 0.042
LAA-V 1.345 1.222-1.481 <0. 001 1.230 1.023-1.480 0.028
LAA first curvature 1.057 1.037-1.078 <0. 001 1.032 1.003-1. 063 0.032
LAA lobes 2.075 1.657-2.597 <0.001 2.024 1.331-3.077 0. 001

BMI: body mass index; AF; atrial fibrillation ;

UA ; uric acid; BNP: brain natriuretic peptide; LAD: left atrial diameter; LVEF: left ventricular ejection

fraction; LAA; left atrial appendage; LAA-L; left atrial appendage length; LAA-V; left atrial appendage volume. —: no datum.
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Table 5 ROC curve analysis of independent risk factors for LAA thrombosis

Factor Cut-off point Sensitivity Specificity AUC 95%CI P value
CHA2DS2-VASc score 4 0.575 0. 844 0.733 0. 638-0. 827 <0.001
LAD 39.5 0.825 0.716 0. 821 0.752-0. 890 <0. 001
LAA-V 7.155 0. 850 0.724 0. 839 0.778-0. 900 <0. 001
LAA-L 25.01 0.775 0.938 0. 883 0. 804-0. 962 <0.001
LAA first curvature 121.5 0.450 0.951 0.781 0.707-0. 855 <0. 001
LAA lobes 3 0. 900 0. 646 0. 829 0.761-0. 896 <0. 001
LAA structure score 2 0.925 0. 844 0. 946 0.912-0.980 <0. 001

LAD: left atrial diameter; LAA: left atrial appendage; LAA-L; left atrial appendage length; LAA-V: left atrial appendage volume; ROC: receiver

operating characteristic; AUC; area under the curve.
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1-Specificity
B Tl B RE M TR KR ROC B2
Figure 1 ROC curve for predicting thrombosis risk of

patients with atrial fibrillation
ROC: receiver operating characteristic; LAD: left atrial diameter;
LAA . left atrial appendage; LAA-V . left atrial appendage volume;
LAA-L; left atrial appendage length.

3 1 it

LAA SN e ~F 080K E s &b 14, 38 8 A — 8k
AV M, B A R A o3 BEN R S ARARAIL,
F MY AR LAA RRTR A fife 5 45 48 il L RN
OB B h 35 iR T A LA SR
AT, LAA DA IV 52 FLAR DU AR, 7T LA 1k I i 45
AL B B, 240 D BBl & AL B LAA 4% BE s
Sl AR, PUAR AN B A2 AR IR A — i B U
B, MRARETE 2 HEZS , T80 LAA RIWrss o, i mi 1
TN ARTE SRS 7Y AR T 4% 50 & BRI A 4H R
LAA-L LAA-V Bl K FAEIM A4 (P<0.001) , HZ
HZK logistic 1815431 & 8L =3 ¥4 .0 s B0 By B 3
AT B A ST fE K R R (P<0. 05) X AT RE& T
DB ERENAS B 800 LAA T4 0] fg 5 2 R v

EXP

ARMFFE LIS LAA M8 =3 it 1l A2 T Al X
WS B o, g2 gk a7 fE R R (P <0.05),
Yamamoto %[9] W KBS Bt LAA A e, Z it
LAA PR 3 o B AIG, B 5 B W i A4, 5 AR AF o 285
RA—2,

BRI LAA 55— 25 iy B o, i i i %
NS A KU R AR SE & B LAA B —
M =121 5005 AT 5 28 38 Il #4808 s, 5 2
HIAIF G 45 AR R0 S, BE R A 58 45 1 00 #f B8E i
AT BE 5 AN AT G I R AT A AR 1) NVAF &
H ORI A LAA EAEMA G, W AR
WF5E 2 B 2 (9 XG40 7R LAA 55— 25 il 4 BE A K,
Forf 1 i LAA AT WL, PR S A8 G000 245 2 4
WAH G, LAA 25 il (9 B2 T g & — S S A T
) i A4 T GRS 1 PR 2

ARSI LAD =39. 5 mm 7] 54 i ifiL 4 7 il X
W, A0 b EEAR A2 oo o B BN TR B 1) I PR A R o
DBl Ja A, LAD 3 K1 ILER 4E 4L o0 5 B
SR ARBEARAE 0 B B Bl T B A A
P 1 R RTI0  7 40 B PR 5 8 - 22 IR e 0
PrCAREF 4, 52 R0 AR DI fg , 5 800 B L4 ff A
K, ZED BRI RE T B, i — 25 &0 B s, 1
ol i sh A A MELLZAEN S s &
AR, 20 i A U B YRR I 37 T 2R 4R 22 LA D
GO IR AR NS - S I 1
IR

BTN & O B 8ol BB S R bk
I EPE 0 o B Bl £ 3 R A Wil A v i AU LT
MY WA IA N, A HT B % 0 5 B 3
RS O D W Bl s R G B e BE EE, LAA S5 44
1187 A e sl s A RS B (1R 9 L W
0 ARHIF A BRI B A M R BRSO B B B 5 il



$ 566 - PEBEZREYINIGE 2024E8 H 28 H #5214 458 ChinJ Mult Organ Dis Elderly, Vol.21, No.8, Aug. 28, 2022

BIERUAESE M2 R E TIRZH R, 78
P<0.05 MK 55 /K b Jo ik 3 B 22 0 B B 3
Ry AR TR J Ak 37 FE B P R, (HLRR 21 O s B B
5 A TE B Z 18] 19 5¢ RN AT 2200, 75 2R AR I
Z i it — PR SE

25 b, LAA Z5K9J2 NVAF H 3 i 5 i i i <7
FER R & XTIl R PEAL NVAF 583 i1 XU B
AR PINAE - . ARSI T AR RN
fEBEFE , Ho sk gy, ah A il 80 /b 3
WSR2 R AT e A AE i 22, 1 7 S KA A R i A7 i —
AT

[ &% k]

[1] Zulkifly H, Lip GYH, Lane DA. Epidemiology of atrial fibrillation[ ] ].
Int J Clin Pract, 2018, 72 (3): e13070. DOI; 10. 1111/
ijep. 13070.

(2] Holmes DJ, Reddy VY. Left atrial appendage and closure; who,
when, and how [ J]. Cric Cardiovasc Interv, 2016, 9 (5):
€2942. DOI; 10. 1161/CIRCINTERVENTIONS. 115. 002942.

(3] Sharma M, Khalighi K. Non-pramacologic approach to prevent
embolization in patients with atrial fibrillation in whom anticoagula-
tion is contraindicated[ J]. Clin Pract, 2017, 7(1) : 898. DOI.:
10. 4081/ cp. 2017. 898.

[4] Di Biase L, Santangeli P, Anselmino M, et al. Does the left atrial
appendage morphology correlate with the risk of stroke in patients
with atrial fibrillation? Results from a multicenter study[J]. J Am
Coll Cardiol, 2012, 60(6): 531-538. DOI; 10. 1016/j. jacc.
2012. 04. 032.

(5] Kirchhof P, Benussi S, Kotecha D, et al. 2016 ESC guidelines
for the management of atrial fibrillation developed in collaboration
with EACTS[ J]. Eur Heart ], 2016, 37(38) : 2893-2962. DOI;
10. 1093/ eurheartj/ehw210.

[6] Patti G, Pengo V, Marcucci R, et al. The left atrial appendage :
from embryology to prevention of thromboembolism[ J]. Eur Heart
J, 2017, 38(12) ; 877-887. DOI: 10. 1093/ eurheartj/ehw159.

[7] Nakazono A, Oginosawa Y, Takeuchi M, et al. Left atrial appendage

thrombus in a patient with sinus rhythm and left atrial appendage

dysfunction[ J]. J Echocardiogr, 2015, 13(4): 157—158. DOI.
10. 1007/512574-015-0262-4.

[8] Yalcin M, Tsilak Z, Uz O, et al. Left atrial appendage morphology
and thromboembolic risk in atrial fibrillation[ J]. Eur Rev Med
Pharmacol Sci, 2015, 19(12) ; 2143.

[9] Yamamoto M, Seo Y, Kawamatsu N, et al. Complex left atrial
appendage morphology and left atrial appendage thrombus forma-
tion in patients with atrial fibrillation[ J]. Circ Cardiovasc Imaging,
2014, 7(2): 337-343. DOI; 10. 1161/ CIRCIMAGING. 113. 001317.

[10] Yaghi S, Chang AD, Akiki R, et al. The left atrial appendage mor-
phology is associated with embolic stroke subtypes using a simple
classification system: a proof of concept study[ J]. J Cardiovasc
Comput Tomogr, 2020, 14(1):27-33. DOI. 10. 1016/j. ject.
2019. 04. 005.

[11] Schotten U, de Haan S, Neuberger HR, et al. Loss of atrial contractility
is primary cause of atrial dilatation during first days of atrial fibril-
lation[ J]. Am J Physiol Heart Circ Physiol, 2004, 287 (5):
H2324-H2331. DOI. 10. 1152/ajpheart. 00581. 2004.

[12] Goette A, Arndt M, Rocken C, et al. Calpains and cytokines in
fibrillating human atria[ J]. Am J Physiol Heart Circ Physiol,
2002, 283(1): H264-H272. DOI; 10. 1152/ ajpheart. 00505. 2001.

[13] Gupta DK, Shah AM, Giugliano RP, et al. Left atrial structure
and function in atrial fibrillation; ENGAGE AF-TIMI 48[ J]. Eur
Heart J, 2014, 35(22) ; 1457-1465. DOI; 10. 1093/ eurheartj/ eht500.

[14] Pisters R, Lane DA, Marin F, et al. Stroke and thromboembolism
in atrial fibrillation[ J]. Cire J, 2012, 76 (10); 2289 -2304.
DOI: 10. 1253/ circj. ¢j-12-1036.

[15] Hermida I, Lopez FL, Montes R, et al. Usefulness of high-sensitivity
C-reactive protein to predict mortality in patients with atrial fibrillation
(from the Atherosclerosis Risk in Communities [ ARIC] Study) [J].
Am J Cardiol, 2012,109(1) : 95-99. DOI: 10. 1016/j. amjcard. 2011.
08. 010.

[16] Wu N, Chen X, Cai T, et al. Association of inflammatory and
hemostatic markers with stroke and thromboembolic events in atrial
fibrillation ; a systematic review and meta-analysis[ J]. Can J Cardiol,

2015, 31(3): 278-286. DOI:; 10.1016/j. cjca. 2014. 12. 002.

(4. BAHA)



