S Lo i LB 2 A5 20 194F5 5527 555 51 FERMAE: http: //www.syxnfnet S 1

[HER] 2013537198, WPERAGEFS, PREFACHERFILFARZLBHSLAGTE S
LI (CNAFA) AR R EZF SR FEEFH6 A6 BTHN “PEEHA” , 5456 A6 BF@FHTA “PEEIE” |
b AER S8 B WY, SEMHEF DR AR, BN aEEAERE, TNEARESE A0 %s,
T fe e TR EBLE R FRS G B E P T RR R, A “WBHE A PREAFEERTCEWMSE
AT R TR TR F6AR, A S B IX — 21 g B RATRT AT AR SRR Uk £ iE)

DB BB B Mg R E E TR Rt R
RIKA, WiEF

[WE] MAEAvERLHEEME, B5RERCEMHLAEZIRG I HAEH, bR S 5 £
B R IEZ—, S EMB L >48 h F G B IS G A AR, AR BLE T S EAR BT, Stmige B
HARBIACR, B, AROHE Y RAKE S SR EETE AR ELE L, AL T REZET S50 EH h
AT R BTN AGAT, A A IE A AT S 5 B B AT AR A

[RER] wH#h; Bk, ASFiiE; ASFARZ; D- ZRA; RABFRAR; &k

[FESES] R541.75 [3C#EARAEF] A DOI: 10.3969/.issn.1008-5971.2019.05.001

RIE, BEF S HERHEH DT R ERZTUM AR [T] . KRS A2 EmAkE, 2019, 27 (5)
1-4. [ www.syxnf.net |

ZHAO Y C, TIAN H P.Research progress on major predictors of thrombosis in patients with atrial fibrillation [ J ] .
Practical Journal of Cardiac Cerebral Pneumal and Vascular Disease, 2019, 27 (5) : 1-4.

Research Progress on Major Predictors of Thrombosis in Patients with Atrial Fibrillation ZHAO Yanchun, TIAN
Haiping
Department of Cardiovascular Medicine, the Affiliated Hospital of Inner Mongolia Medical University, Hohhot 010050,
China
Corresponding author: TIAN Haiping, E-mail: thpl9770515@126.com

[ Abstract ]

process in China. Thrombosis is one of major complications of AF, and risk of thrombosis is relatively high in patients with AF

In recent years, morbidity of atrial fibrillation ( AF ) gradually increases with the aggravation of aging

lasting for more than 48 hours, which may increases the disability rate and fatality rate due to embolic stroke caused by thrombi
shedding. Therefore, accurate evaluation of thrombosis contributes to the prognosis improvement in patients with AF. This paper
mainly reviewed the major predictors of thrombosis in patients with AF, in order to provide a reference for effective prediction of
thrombosis in patients with AF on clinic.

[Key words ]  Atrial fibrillation; Thrombosis; Left atrial flow velocity; Left atrial diameter; D-dimer;

Homocysteine; Review

o G B Bl R I R R WL DR R > — | FR D e
JF % sh AN TCROR 4 B B R A, LS R R R AR TR A,
A AR F AR TR S Wiy 3 B G A = sk, F
ke FEBh Ik 2 S BUmmsE . g, HATERIMN 24 800
TiGle B ERsh B, H T3] 2060 450 b B sh 28 A BCKH
B2 A% 27 SO B ERENAE BRI 5.38/1 000 A

EE£WAB: 2017 £EBBX DA TARPHTRITE ( 201702094 )

010050 P52ty AP AN, P58 R A2 E B e O 1l
HNRH

WAEVES . M, E-mail: thpl9770515@126.com

OB AR F R N R —. BREMFRRY, JF
RN o P B 8l A8 5 o At A 2 v e A XS 2 T S M
FH5.6~7.0 15 ) DRI RICEAG Oy B8 £ IR T B
e R U B B AR SCERERR 10 s
LT B HS) 2 R b, Sl AT 28 T o B 80 A
B RB—ES%
1 DR EE MR RIS T

FURG, IR 3 2R s 2 A AL sliE] (TEE) 270
s Wi 8 R AR AR IE . TEE WIEZS~AT7 fs ik JE
A R i AR R 5 (SEC) | YRR Rk e A 3



BBt TEE RESUSHR B 1 em LA 142 M SEC, % <1 cem 1L
BATBERE ¢ BEIERTSCEN, SUERATT S BRI
T B0 3 B 5 H A FE R RS 1A 0.6%~5.8% 7, 4
LR N BN RO B B s R R 250 B I BT 4 LA
AREKE, TEUCIAEATY A BT BETE B AE O s RERE i e % i A%
MgES s Hk, TEE SR T eI s O 5 B ) R A e 7e
O 0, (2010 ESC OB BEEAT G R ) 45
TEE K85 & % B AR 1 A0 5 B 8 58 AT R R Ay T AT &
Yoty , HEEARHEL A (INR) 4557 2~3 Jo FSsiti
/Efi [11] .
2 LEENENEE MR R R E ERTNIEMR
2.1 ZEDHRE AU HR A R —A P E e,
S0 i W BN R IR T B SRR 0 P BN R A0
AR, ZOHRALBHEY K, OB KB K
Je 220 BCAR D REAS 4 o 1M 7 T FEE D . AKOUM 25 20 5
W, A0 BRSSO  AR T R A R AR K
B THRA O, T LT Ak T 850 B s Ag . ZUo 451
TSR M, 0 s B sh n] a7 O B R U R, i e B
Hezs I (LAA-EV) | Z20ERE#EE (LAA-FV) J#120)
ML, MARTE XU 3 . COSTA %8 '™ BFgy & 3, 42
DHRHE <25 emf/s # SEC RAERIE, 70 B K HE
<20 em/s FRMEIE KA RERIEINL 2.5 4%, LEE % ' BRgc %
B, 506 o s B RS R O B R S R AT L, CHALDS,-
VASC PF43 0 5 1 43100 pr B s o 22 0 B AR K . 220
TEUEE, HADDHEFE <40 em/s FAIZE LB >4.0 em® &
A& e TR P 2. WASMER 25 ' il 3 4 2005—2011
4E[] 3 165 fil4T TEE BE RO HIMFAES, KB 65 fili b
BB B A 20O D AR I B, L 5 BR 80 £ 7 0 s dfi A HE
5005 = e 40 AT

ZE LRTR, OB B AL BRI AR DI RN 4, A
VRS, MR, SISO, DRI 2 O R R A
T 5 B 50 58 AR A TSRS
22 FEUBHEKE OEEEBELDHY KRR E R K
GEMER, SECO R Wsh SR RS R . RADWAN
2 7 e W B ITEE Kl 64 (010 B BREN 58 3 200 4
FY, SEIRFRT, ZE0 B i R n] W AR AR AR O Gy B Bl fE
PR SR %24 AYIRALA %8 "l DOUKKY %5 BF 9 &0,
LE U B RRRIE A E S EC (LVER) BHIKK LVEF 5
FE 0 i MR RS B30 L AR AR 1T Sl AR B 3 B8 2 ot A
RN FR . FAUSTINO %5 "V WF5ERm], oL my KYS
D EEN R IARTE A ). LVEF BARAIZE0 B R S 2Tt
AT PECE O YR K e O B AR e AN 4, ki S 2 i
A B AT

L ERTR, KRS0 BB S8 LB HEY K,
i 260 By BLAR Y K 3t o il 40 s B s, — 35350l S 80
WA, R AT A
2.3 IMAETE AR MARAEY 0 B Eh AR R —
Fiveh ZR AL LR 2 500 RGuE | 2 5ol BEFERF T 20T,
KRB PN Rz 4H ) R RS B il /N Ak 00 B B R

PJCCPVD May 2019, Vol.27 No.5 http: //www.syxnf.net

H B AR, 1 e MR A ST N R P A AN A ) R R
B, SPEOEE MG N S TR TR, ST R AR TR
D— BN ] B N2 ( Hey )2 AR BUAH 6 A= b
SO GBS A MR DG R B G DRI R E A
231 D- ZRIK D- SRUBLFgEERE AR, T E R
e | B B B B D- T RRACEI] T e B
Wigh iR # D- RAACEAEXTERE , 8 D- KA AL
FEER S A MbR S . BRI R, D- R A N 4
OHIMETER 5 ehh, D- BT i 2 e
R R SR T 20 SUGIURA 45 2 gy A 225 4.0
G BN B IR T 20 3 4 A BB R Y, 2
# Logistic A Mr&5 R /R, D- R L BB E L
O B AT B AR S 52 P 3, H D- —3RK <0.5 pg/ml Jf
AREHERR O s B Bl 200 s AR TE . iR iFgT kM, D-
TR 0B WS B AT R 5, KRARUP % 22 5
GER R, O ER S A AR R R A R R D- R
A L i BT AR S I ACE I B, $7R D- R IRFIH:
b1k xS bR B S 0 s R A bR | AR R TE
P, D— Z3RARAE A0 By B Bl £ 3 R TR B i) S0 FE ATy
HE— TR
232 Hey Hey &I ARG R & B — Fl 8 A6 0 obn o
o —Fh PR TR Y IR R, AR S R
VRIS 50 R, RIEERE. FRES Y B
WESE, O Eish B Hey KOV FROFESEE, Rtk
O BB R Hey KV FREEMORHEEE#, H Hey K
ST R A B B0 £ A v e 2 UK S Hey KA TH R
HH) 412 4%, BEIR Hey J&0 5 B 30 B34 1A 2 5 AY 52 iR [
%, YAO % URISEER W], Hey /K-S AEMBE O B B S AR
BT | 2RO E ARG ST G, H Hey /KP4
T CHA,DS,~VASC 143 Tt I = B R 0 s B 597 15 35 000 A T2 1l
AT SE M, YARMOHAMMADI 25 80 5 b 43 #7257 16 i 245
A TH AR W RRSLE O B B R E IR R PRV R B, Hey 5
BRI EshE &4 5%, H Hey = 14 p mol/L 2 5.0 7 &
R LR, Wk, Hey nlBEME N0 by B 8h £ 3 il 4 T8 Al
A RO FE b o
2.4 CHADS, ¥ 4> Fl CHA,DS,-VASC ¥ 4% Iifi IK # % H
CHADS, W43 % =R 54 O s B 5l J0 3 4 2 IXURS: 6 A 7 4328
CHADS, P45 = 2 /- SERUS A, T DRI MpTiEG
I7 o LA SRBEE I RN MARTE A RFSR IR A, CHA,DS,-VASC
PESMTE CHADS, PEAFSEAt L iE 4758 36 30 11 0 Fr B ol R 3 4
FERBEIFAG . CHEN 48 7500, 28 0 HAFIKAIH AU 3¢
I A2 BT AR SE R AR (E 52 =, 1T CHALDS,—
VASC PEASA I AR ZEAF B BN A A5 . WILLENS % 1%
W5 R, 5 CHADS, PF434H L, CHA,DS,~VASC P43 1 il
MAAR FE R R AR, (AR AR
3 N

O s BB B AR R MR, JUIR IR R A T R
H. BRI HE, IR EZKE TEE 2
O DB B MARTE R, HIHNF <1 em M 1iLEE T RETG 2.



SEFH O I G 2% 75201 94E5 A 5527455 540

FERMAE: http: //www.syxnfnet . 3.

1, AN B BBl R AR B TSR SR AR A
BERTE o BRI R, Ze.0 H e 2 AR TE i
ATREBAE R L A, KOS B LYK,
MR, EMESEMARIE AL, BZe 0 Py BARTR AR R0 By
BIBN R AT LA A AL O A 0 AR SR L
BYZBNGIRT 2 G, D- ZRARH Hey 1E R AR TE B AH
SRR, A BT A O B B R AR R
CHADS, 43 Hl CHA,DS,~VASC P43 2 H i i A _E 2P A%l
JBEE s B WS R0 SR A A T e A KU A R AR, HZAE
FLUR K S CHA,DS,~VASC P-4 5 4 b 3R 310 s 0 8 i
MR REE 2

S L Hk

[1] COLILLA S, CROW A, PETKUN W, et al.Estimates of current
and future incidence and prevalence of atrial fibrillation in the US
adult population [J].Am J Cardiol, 2013, 112 (8) : 1142-
1147.DOI: 10.1016/j.amjcard.2013.05.063.

[ 2] PISTOIA F, SACCO S, TISEO C, et al.The epidemiology of atrial
fibrillation and stroke [ J | .Cardiology Clinics, 2016, 34 (2) :
255-268.DOI: 10.1016/j.ccl.2015.12.002.

[ 3] STEFANSDOTTIR H, ASPELUND T, GUDNASON V, et al.Tre—
nds in the incidence and prevalence of atrial fibrillation in Iceland
and future projections [ J | .Europace, 2011, 13 (8) : 1110-
1117.DOI: 10.1093/europace/eur132.

[4]BAI'Y, WANG Y L, SHANTSILA A, et al.The global burden
of atrial fibrillation and stroke: A systematic review of the clinical
epidemiology of atrial fibrillation in Asia[ J ].Chest, 2017, 152(4 ).
810-820.DOI: 10.1016/j.chest.2017.03.048.

[5] GAO Q, FU X, WEIJ W, et al.Use of oral anticoagulation among
stroke patients with atrial fibrillation in China: the China QUEST
( Quality Evaluation of Stroke Care and Treatment ) registry study[ J ].
Int J Stroke, 2013, 8 (3) : 150-154.DOT: 10.1111/j.1747-
4949.2011.00716.x.

SCHWARZ K Q, CHEN X, STEINMETZ S.Methods for quantifying

—
(o)}
[

ultrasound backscatter and two—dimensional video intensity:
implications for contrast—enhanced sonography [ J ] .J Am Soc
Echocardiogr, 1998, 11 (2) : 155-168.
[7] WICKLINE S A, THOMAS L J 3rd, MILLER J G, et al.The
dependence of myocardial ultrasonic integrated backscatter on
contratitle performance [ J | .Circulation, 1985, 72 (1) : 183-
192.
W, B MR AR [C ] /LR AR OB
A0S . Abat: T ER SRS TR 2y, 2001,
ZABALGOITIA M, HALPERIN J L, PEARCE L A, et al.Tran-

—
oo
[

[9

[

sesophageal echocardiographic correlates of clinical risk of
thromboembolism in nonvalvular atrial fibrillation.Stroke Prevention
in Atrial Fibrillation 1l Investigators [ J].J Am Coll Cardiol,
1998, 31 (7) : 1622-1626.

[10] KLEIN A L, GRIMM R A, MURRAY R D, et al.Use of

transesophageal echocardiography to guide cardioversion in patients

with atrial fibrillation [ J ] .N Engl J Med, 2001, 344 (19) :
1411-1420.DOL: 10.1056/NEJM200105103441901.

(11 ] BB, g | G I e R ia 7 A TA R —2 T
2010ESC L ity [1] . DA RBG, 2011, 11

(2) : 140-142.DOI: 10.3969/j.issn.1009-816X.2011.02.25.

[12] AKOUM N, FERNANDEZ G, WILSON B, et al.Association
of atrial fibrosis quantified using LGE-MRI with atrial appendage
thrombus and spontaneous contrast on transesophageal
echocardiography in patients with atrial fibrillation [ J ] .J
Cardiovasc Electrophysiol, 2013, 24 (10) : 1104-1109.DOI:
10.1111/jce.12199.

[13] ZUO K, SUN L, YANG X, et al.Correlation between cardiac
rhythm, left atrial appendage flow velocity, and CHA,DS,-VASc
score: Study based on transesophageal echocardiography and
2-dimensional speckle tracking [ J ] .Clin Cardiol, 2017, 40 (2) :
120-125.DO1: 10.1002/clc.22639.

[14] COSTA C, GONZALEZ-ALUJAS T, VALENTE F, et al.Left
atrial strain: a new predictor of thrombotic risk and successful
electrical cardioversion [ J ] .Echo Res Pract, 2016, 3 (2) :
45-52.DOI: 10.1530/ERP-16-0009.

[15]LEE J M, KIM J B, UHM J S, et al.Additional value of left
atrial appendage geometry and hemodynamics when considering
anticoagulation strategy in patients with atrial fibrillation with low
CHA,DS,-VASc scores [ J ] .Heart Rhythm, 2017, 14 (9) :
1297-1301.DOI: 10.1016/j.hrthm.2017.05.034.

[16 ] WASMER K, KOBE J, DECHERING D, et al.CHADS2 and
CHA2DS2-VASc score of patients with atrial fibrillation or flutter
and newly detected left atrial thrombus [ J ] .Clin Res Cardiol,
2013, 102 (2) : 139-144.DOI: 10.1007/s00392-012-0507-4.

[17 ] RADWAN H I.Relation between left atrial measurements and
thromboembolic risk markers assessed by echocardiography in
patients with nonvalvular atrial fibrillation: A cross—sectional study

[J] .Egypt Heart J, 2017, 69 (1) : 1-11.DOI: 10.1016/
j.€hj.2016.05.004.

[ 18 ] AYIRALA S, KUMAR S, O’SULLIVAN D M, et al.Echocar—
diographic predictors of left atrial appendage thrombus formation

[J].J Am Soc Echocardiogr, 2011, 24 (5) : 499-505.DOI:
10.1016/j.ech0.2011.02.010.

[ 19 ] DOUKKY R, KHANDELWAL A, GARCIA-SAYAN E, et al.
External validation of a novel transthoracic echocardiographic tool
in predicting left atrial appendage thrombus formation in patients
with nonvalvular atrial fibrillation [ J ] .Eur Heart J Cardiovasc
Imaging, 2013, 14 (9) : 876-881.DOI: 10.1093/ehjci/jes313.

[20] FAUSTINO A, PROVIDENCIA R, BARRA S, et al.Which
method of left atrium size quantification is the most accurate to
recognize thromboembolic risk in patients with non—valvular atrial
fibrillation ? [ J ] .Cardiovasc Ultrasound, 2014, 12: 28.DOI:
10.1186/1476-7120-12-28.

[21 ] IWAKURA K, OKAMURA A, KOYAMA Y, et al.Effect of



elevated left ventricular diastolic filling pressure on the frequency
of left atrial appendage thrombus in patients with nonvalvular atrial
fibrillation [ J ] .Am J Cardiol, 2011, 107 (3) : 417-422.
DOI: 10.1016/j.amjcard.2010.09.042.

(22 ] BR%E, 8 @A, dtAeil gk ER S AR b B R
9 F SAERG T ORI [ ] 2, 2016, 28 (7)
109-110.DOI: 10.3969/j.issn.1006-3765.2016.07.046.

(23 ] 7. 2 E0 8 7 0 S ml AR T b B0 2 /e B3 I 70 R
Bz (e ()] . ESNEZ, 2016, 11 (28) : 72-73.
DOI: 10.14163/j.cnki.11-5547/r.2016.28.044.

[ 24 ] KORNEJ J, HUSSER D, BOLLMANN A, et al.Rhythm outcomes
after catheter ablation of atrial fibrillation.Clinical implication of
biomarkers [ J ] .Hamostaseologie, 2014, 34 (1) : 9-19.DOI:
10.5482/HAMO-13-09-0051.

[25] GUO Y, LIP G Y, APOSTOLAKIS S.Inflammatory biomarkers
and atrial fibrillation: potential role of inflammatory pathways in the
pathogenesis of atrial fibrillation—induced thromboembolism [ J ] .
Curr Vasce Pharmacol, 2015, 13 (2) : 192-201.

[26 ] HABARA S, DOTE K, KATO M, et al.Prediction of left atrial
appendage thrombi in non—valvular atrial fibrillation J | Eur Heart J,
2007, 28 (18) : 2217-2222.DOI: 10.1093/eurheartj/ehm356.

[27 ] NOZAWA T, INOUE H, HIRAIT, etal.D-dimer level influences
thromboembolic events in patients with atrial fibrillation [ J ] .Int J
Cardiol, 2006, 109( 1): 59-65.DOI: 10.1016/j.ijcard.2005.05.049.

[28] YOU L R, TANG M.The association of high D—dimer level
with high risk of ischemic stroke in nonvalvular atrial fibrillation
patients: A retrospective study [J] .Medicine ( Baltimore ) ,
2018, 97 (43) : e12622.DOI: 10.1097/MD.0000000000012622.

[29] YANG X Y, GAO S, DING J, et al.Plasma D-dimer predicts
short—term poor outcome after acute ischemic stroke [1].
PLoS One, 2014, 9 (2) : e89756.DOI: 10.1371/journal.
pone.0089756.

[30] WU N, CHEN X, CAIT, 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.DOL: 10.1016/j.cjca.2014.12.002.

[31 ] SUGIURA S, FUJII E, SENGA M, et al.Clinical features of
patients with left atrial thrombus undergoing anticoagulant therapy
[J].J Interv Card Electrophysiol, 2012, 34 (1) : 59-63.
DOI: 10.1007/s10840-011-9633-6.

[ 32 ] KRARUP L H, SANDSET E C, SANDSET P M, et al.D-dimer
levels and stroke progression in patients with acute ischemic stroke
and atrial fibrillation [ J ] .Acta Neurol Scand, 2011, 124 (1) :
40-44.DOI: 10.1111/j.1600-0404.2010.01409.x.

[33] Dy . R EARS A ARRR [1] . EAER (b
), 2010, 5(5): 1124-1125.D01: 10.3969/j.issn.1006-1959.

PJCCPVD May 2019, Vol.27 No.5 http: //www.syxnf.net

2010.05.093.

[34] FAEH, WRINLT, T4, 55 . W S m i S It 5 B
BEMBETE [J] . IRIRPE 2530k 7 4¢3, 2017, 4 (52) -
10104-10105, 10107.DOI: 10.3877/j.issn.2095-8242.2017.52.003.

[35] YAO Y, SHANG M S, GAO L J, et al.Elevated homocysteine
increases the risk of left atrial/left atrial appendage thrombus in non—
valvular atrial fibrillation with low CHA,DS,~VASc score [ J] .
Europace, 2018, 20 (7) : 1093-1098.DOI: 10.1093/europace/
eux189.

[36 ] YARMOHAMMADI H, VARR B C, PUWANANTS, et al.Role of
CHADS?2 score in evaluation of thromboembolic risk and mortality in
patients with atrial fibrillation undergoing direct current cardioversion
(from the ACUTE Trial Substudy ) [J] .Am J Cardiol, 2012,
110 (2) : 222-226.DOI: 10.1016/j.amjcard.2012.03.017.

[37] CHEN Z, BAI W, LI C.Left Atrial Appendage Parameters
Assessed by Real-time Three—Dimensional Transesophageal
Echocardiography Predict Thromboembolic Risk in Patients with
Nonvalvular Atrial Fibrillation[ J J.J Ultrasound Med, 2017, 36( 6 ):
1119-1128.DOI: 10.7863/ultra.16.05070.

[38 ] WILLENS H J, GOMEZ-MARIN O, NELSON K, et al.Correl—
ation of CHADS, and CHA,DS,-VASc scores with transesophageal
echocardiography risk factors for thromboembolism in a multiethnic
United States population with nonvalvular atrial fibrillation [ J ] .J
Am Soc Echocardiogr, 2013, 26 (2) : 175-184.DOI: 10.1016/
j.echo.2012.11.002.

[39 ] HUXF, ZHANR, XUS, et al.Growth differentiation factor 15 is
associated with left atrial/left atrial appendage thrombus in patients
with nonvalvular atrial fibrillation [ J ].Clin Cardiol, 2018, 41 (1):
34-38.DOI: 10.1002/clc.22844.

[40] WU N, TONG S, XIANG Y, et al.Association of hemostatic
markers with atrial fibrillation: a meta—analysis and meta-
regression [J] .PLoS One, 2015, 10 (4) : e0124716.DOI:
10.1371/journal.pone.0124716.

[41 ] HIJAZI Z, OLDGREN J, SIEGBAHN A, et al.Application of
biomarkers for risk stratification in patients with atrial fibrillation
[J] .Clin Chem, 2017, 63 (1) : 152-164.DOI: 10.1373/
clinchem.2016.255182.

[42 ] RIVERA-CARAVACA J M, ROLDAN V, ESTEVE-PASTOR
M A, et al.Long—term stroke risk prediction in patients with atrial
fibrillation: comparison of the ABC—stroke and CHA,DS,-VASc
scores [ J ] .J Am Heart Assoc, 2017, 6 (7) : e006490.DOI:
10.1161/JAHA.117.006490.

(ki HA: 2019-01-26; EEIHH: 2019-05-10)
(A SChit s ke )



