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[ Abstract] Backgroud With the accelerating process of population aging, the prevalence of elderly nonvalvular atrial
fibrillation (NVAF) is increasing year by year, thromboembolism is a main complication of the disease, and left atrial appendage is
the main site of thrombosis in NVAF patients. Therefore, exploring the mechanism of left atrial appendage thrombosis is of great

significance for early predicting the risk of thromboembolism and improving the prognosis of patients. Objective To evaluate
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the relationship between platelet morphology parameters, left atrial appendage hemodynamic parameters and left atrial appendage
thrombosis in elderly NVAF patients. Methods Two hundred and eighty—seven elderly patients with NVAF hospitalized in
Zhangjiakou First Hospital from June 2016 to July 2021 were enrolled in this study, and the patients were divided into thrombosis
group (22 cases) and control group (265 cases) according to the occurrence of left atrial appendage thrombosis. Clinical data were
compared between the two groups. Multivariate Logistic regression analysis was used to explore the influencing factors of left atrial
appendage thrombosis in elderly patients with NVAF; Pearson correlation analysis was used to explore the correlation between
platelet morphological parameters and left atrial appendage hemodynamic parameters in elderly NVAF patients complicated
with left atrial appendage thrombosis. Results  Age, left ventricular end diastolic volume (LVEDV) , platelet distribution width
(PDW) and mean platelet volume (MPV) in the thrombosis group were larger than those in the control group, the course of disease
was longer than that in the control group, incidence of chronic heart failure, stroke, the other thrombotic diseases, the proportion
of non—paroxysmal atrial fibrillation, CHA,DS,—VASc score, platelet count (PLT) , platelet large cell ratio (PLCR) and uric acid
(UA) were higher than those in the control group, left ventricular ejection fraction (LVEF) , left atrial ejection fraction (LAEF) were
lower than those in the control group, left atrial appendage emptying peak flow velocity (LAA-EV) , left atrial appendage average
emptying flow velocity (LAA-AEV) , left atrial appendage filling peak flow velocity (LAA-FV) , left atrial appendage average
filling flow velocity (LAA-AFV) were slower than those in the control group (P < 0.05) . Multivariate Logistic regression analysis
showed that age, course of disease , chronic heart failure, stroke, other thrombotic diseases, type of atrial fibrillation, LAA-EV,
LAA-AEV , LAA-FV, LAA-AFV, UA, PLT, PDW, MPV, PLCR were influencing factors of left atrial appendage thrombosis in
elderly patients with NVAF (P < 0.05) . Pearson correlation analysis results showed that PDW, MPV and PLCR were negatively
correlated with LAA-EV, LAA-AEV, LAA-FV, LAA-AFV in elderly NVAF patients complicated with left atrial appendage
thrombosis, respectively (P < 0.05) . Conclusion Platelet morphology parameters (PDW, MPV, PLCR) and left atrial appendage
hemodynamic parameters (LAA-EV, LAA-AEV, LAA-FV, LAA-AFV) are the influencing factors of left atrial appendage thrombosis
in elderly patients with NVAF.

[ Key words]  Atrial fibrillation; Non—valvular atrial fibrillation; Left atrial appendage thrombus; Platelet morphology

parameters; Left atrial appendage hemodynamic parameters
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Table 1 Comparison of clinical data between the two groups
i heass)m) LX) ot
I (res, %) 682+109  752+126 2832 0.005
P (n (%) ) 0250° 0617
B8 86 (3245)  6(2727)
U 179 (67.55) 16 (72.73)
BMI (75, kg/m®) 284+72  295:77 0688 0492
WAL (T2s, 4F) 16£0.5 28:07 10710 <0.001
W (n (%) ) 0.091" 0763
& 177 (66.79) 14 (63.64)
P 88 (3321)  8(3636)
Pl (n (%) ) 0217 0.641
& 158 (59.62) 12 (5455)
= 107 (40.38) 10 (45.45)
BIHE (n (%) )
L 163 (61.51) 12(5455) 0414 0520
FER 84 (3170)  8(3636) 0203 0652
1ENVIp:E ] 79 (2981)  15(68.18)  13.579" <0.001
izt 12(453)  6(2727)  14216' <0.001
R AR 101 (38.11)  9(4091) 0067  0.795
ol e 35(1321)  8(3636)  6830°  0.009
LHEEHEE (n (%) ) 8.681°  0.003
WSt 158 (59.62)  6(2727)
ekt 107 (4038) 16 (72.73)
HZER (0 (%) )
P 138 (5208) 11(5000) 0035 0851
fbIT2525%) 76 (2868)  6(2727) 0020  0.888
NOACs 56 (21.13)  5(2273)  0.031° 0860
CHA,DS,-VASciF4 (25, 43) 304122 446+163 5100 <0.001
D (T£5, Wmin) 82.6+13.8  845+142 0610 0542
Wik (45, mmHg) 147+28 151+30 0524 0.601
43I (T£s5, mmHg) 95+13 97+15 0.894 0372
DITRERERT (T25)
LVEF (%) 46931254 3328+1065 4957  <0.001
LAEF (%) 51331447 2854%890 7267  <0.001
LVEDV (ml) 56811582 68351996 3218  0.001
EOHMRASFSH (325, emls)
LAA-EV 53791181 45624852 3175 0.002
LAA-AEV 2944432 2105366 8846 <0.001
LAA-FV 49861001 4131£3.12 3985  <0.001
LAA-AFV 2688396 1975323 8217 <0.001
FRERAR (125)
Ser (pmollL.) 84.64+1205 8726+1280 0975 0330
UA ( wmol/L.) 345.73+36.89 369.82+4527 2890  0.004
BUN (mmol/L.) 957+204  981£276 0515  0.607
WBC ( x 10°L) 6711 69+13 0663 0508
RBC ( x 10"L) 4404 4505 1163 0.246

. 25 .
(Z:3R1)

PLT ( x 10°/L.) 202+53 219+ 64 2073 0039
PDW (%) 1459£326  1893£475 5766  <0.001
MPV (f1) 12684307 1529+364 3776 <0.001
PLCR (%) 4229+883  4897£9.69 338  0.001
TC (mmol/L. ) 485119  492+133 0263 0793
TG (mmol/L) 164£065  178:074 0960 0338
HDL~C (mmol/L ) 1L12£034  105:029 0937 0349
LDL-C (mmol/L.) 371102 383:115 0525  0.600
AST (UIL) 18+5 1945 0.654 0514
ALT (UL) 246 2346 0985 0326
2h PBG (mmol/L) 6.6+14 6817 0716 0475
HFAEAE (L) 455172 463189 0208  0.835

W "F R xMH; 1 mm Hg=0.133 kPa; BMI={KJF$5 5L,
NOACs=AE4EE FKIEPOR I RPLBEER], LVEF=7c.0 % G i 53 5%,
LAEF=Z2.0 Fr it 4340, LVEDV=ZE 0 Z 87 iR I AR, LAA-
EV=Z 0 H M FIE A HEZS M %, LAA-AEV =720 B L S 4 12
WA, LAA-FV=/2.O0H MG (E 704 3%, LAA-AFV=/20 50l
WO SR M, Ser=IfJJLAT, UA=JRfZ, BUN=/RZE%A, WBC=1
A%, RBC=£L40Mu3H4%, PLT=1fl/MRH %, PDW=IfL/Mi />
TTEREE, MPV="F- I/ MRAAF, PLCR=AIML/Mi LR, TC= A4 IR
g, TG==Mt ¥, HDL-C=/%EEHE I NREEE, LDL-C={L% &
JRHE HIEFEEE, AST=RABMEILLEBM, ALT=NEMREALEH
fifi, 2 h PBG=J52 hifih

ISR A, R mASTE IR O L MR AT
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ORI R A V%, A IRAEER B35 HAL 307 117 B
RE A, IR . RS S, InERE, fE
FgFaar . Hit, B2 HIME R TNVAR
BRI TR RE RIS A A TS L, AOHE
SRS K B RO B AR A, B Al st
AR, HNBEHA R R IUNG , RIS T4
OBy, (HEA S B SRR AIETIRINRE , TR TR
SRR OE TR AR MLV RE Sy, T A e 0 S LU T
B GEMACOREES L Wk, 200 S5k K IR
AR T SR P , BETE e O IR R
L/ BT 25 2 80AT ke i /s 2 2 B I Ak R
BT R SRR B W i N AR B K I
B, R I /NS MBS N A, I AR T IR
Kb, FEALE . (1) AR/ MRE o Bk 58
ORI R, TR 2 B M (fnca®
B —IM/NBREE (1. . AFAeE R . R
BEMLPN TV . SF4EEREN . SR 0, i/ RKE T
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(2) /MR A& BRI M AR ZE A2, HFETTARHE /MR
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Table 2 Variable assignment and multivariate Logistic regression analysis of influencing factors of left atrial appendage thrombosis in elderly NVAF patients

A Tt B SE Wald x *{E Pl OR (95%CI )
A FEE 0.141 0.054 6.866 0.023 1.152 (1.036, 1.280)
Yo SEE 0.450 0.154 8.531 <0.001 1.568 (1.160, 2.121)
PR ) =1, Ji=0 1.227 0.523 5.507 <0.001 3.412 (1.224, 9.507)
Jili v f=1, Ji=0 1.261 0.232 29.530 <0.001 3.528 (2.240, 5.561)
LAt AR P F=1, J=0 0.754 0.212 12.658 <0.001 2.126 (1.403, 3.220)
i BBl A e LE=1, FEEME=0 0.981 0.207 22.440 <0.001 2.666 (1.778, 4.002)
CHA,DS,~VAScIT-4r SEE 0.226 0.127 3.176 0.075 1.254 (0.977, 1.608)
LVEF SENHE -0.154 0.115 1.801 0.179 0.857 (0.684, 1.074)
LAEF SEE -0.208 0.124 2.821 0.093 0.812 (0.637, 1.036)
LVEDV SE 0.234 0.242 0.937 0.333 1.264 (0.786, 2.031)
LAA-EV SEINMEL -0.298 0.124 5.791 <0.001 0.742 (0.582, 0.947)
LAA-AEV ST -0.429 0.128 11.233 <0.001 0.651 (0.507, 0.837)
LAA-FV SEE -0.277 0.136 4.151 <0.001 0.797 (0.610, 1.040)
LAA-AFV FME -0.259 0.115 5.063 <0.001 0.772 (0.616, 0.967)
UA S 0.119 0.023 26.622 <0.001 1.126 (1.077, 1.178)
PLT SEMME 0.120 0.058 4313 <0.001 1.128 (1.006, 1.263)
PDW FEE 0.446 0.133 11.245 <0.001 1.562 (1.204, 2.207)
MPV JEE 0.423 0.119 12.614 <0.001 1.526 (1.209, 1.928)
PLCR e 0.616 0.127 23.526 <0.001 1.851 (1.444, 2.375)

3 BAENVAPEACH MR IE R MBS SECS 220 H LR
ISR (o)

Table 3 Correlation between platelet morphology parameters and left atrial
appendage hemodynamic parameters in elderly NVAF patients complicated

with left atrial appendage thrombosis

Febr PDW MPV PLCR
LAA-EV -0.545" -0.401° -0.751°
LAA-AEV -0.571° -0.429° -0.774"
LAA-FV -0.624" -0.458" -0.798"
LAA-AFV -0.424° -0.357" -0.639"

I "FRP<0.001

FEE (WGP Ib, GPNb/Ma) AYFEIA S ] 55k i
ANBREOBER . BAEDIRE 5 (4) If/MRBA BRI
Fefh R0, OSBRI A
R PR R ) S R, Rt /IR, PRI
B SO IWAN T8 & :UE I LS I 11 5| AT A
PLTR RS M IHAE MR B BRAR, S22 A, A&/
B 3G AR B R T 5 B 14 I/ IO 725 2 5500 B e R B .
JINKSOGT IR T J R 5 M

AMFFREE R ER, Bl R BT s
A HA AR . O Esh A | LAA-EV
LAA-AEV. LAA-FV. LAA-AFV. UA. PLT. PDW.
MPV . PLCRZZAENVAFEF KA AL OHEMRTE i) 5%
MR 2 . BNV AR O M2 BT Rk B BRI 2

A5, DIRIH O ki B R B B RETK T, iR A
FgE, A55R0 5 WL 8 J1 20, S22 Bk
EAEB. RS, HEZsmHa4asE, R InshEE A
) R R A R AR g 2, (o IR B T 420 e I, kT
FEUMMIE Ko 1Ak, R, R AINVAFR
H, WURGREE LT, SO0 Bl AT il kA RS 3
s EPXTE I AR, aetEo s . A B
M ARE PSR . O s FINVAFEE , HO 4 )
e A As , R sh 1= 55w, fE— R L
O T H AR RO K A RS . NVAFERE (.0 55 04
FEFIRINEEAAS, Uo7 R T A7 0 fg A TE 8 N e
WO BLOAUIRIE , 220 BB HEZS B R4, X5 =
UM A0 E, REUNRIE AL, PR e,
FUF MR AZR, RIS T2k A . Hk, 19
FE AL/ AT (i A B A A G T, T A BRI B
/R, I/ IMRIE S S48 (PDW ., MPV, PLCR)
As AN, s A LAA-EV ., LAA-FVIAgnf
REVR IS, o B R, BN ZS 0 Bl A8 B B &
AR . AR R, i /NRIE A 2E S 506 20 e ik
CRANE B H T RO TS B — o WA (e, o
MLPEARZE Fr S S PR 2 1 AR SE R R
LAENVAFEA L H MR KB HPDW . MPV, PLCR
H5LAA-EV., LAA-AEV ., LAA-FV, LAA-AFV/ 55
TS, HENEFENVAFFEZA D H AR TE S PDW |
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O HMATE AR R 2R o (HABIES A 0 BRATS
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