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2 A% (P=0.000), CHADS2 #F4 . CHA2DS2-VASc 3£ %~ NLR . D-D ¥A & LAD & £ & G b & & 04 e B %
(P<0.05), NLR BUR A B4 1. 85, FM NVAF £ & Gk X 449 ROC s & F @44 0.806(95% CI:0. 746 ~
0.865) , ZH A 4. 82% (95% C1:0. 668 ~0. 818) , 45+ F A 67.65% (95% C1.0.552 ~0.785) , [£i] NLR K
T 548 NVAF B £ 5 B e TR 09 e BA B 38 An . VEh NVAF B8 £ B e R ey ik 5 % B % NLR 3
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Relationship between left atrial thrombosis and peripheral blood neutrophil/lympho-

cyte ratio in patients with non-valvular atrial fibrillation

LIANG Hao

( Department of Cardiology, the Affiliated Hospital of Chengde Medical College, Chengde, Hebei 067000, China)

[ ABSTRACT] Aim To investigate the relationship between left atrial thrombosis and peripheral blood neutrophil to
lymphocyte ratio (NLR) in patients with non-valvular atrial fibrillation (NVAF). Methods 207 NVAF patients diag-
nosed and treated in our hospital from March 2016 to August 2020 were selected and divided into low NLR group and high
NLR group according to the level of peripheral blood NLR.  The clinical data of the two groups were compared.  The cor-
relation between NLR and clinical indicators and left atrial thrombosis were analyzed.  The influencing factors of left atrial
thrombosis and their predictive value were analyzed. Results Compared with the low NLR group, the CHADS2 score,
CHA2DS2-VASc score, NLR, D-dimer (D-D), serum uric acid (SUA), brain natriuretic peptide ( BNP), C-reactive
protein (CRP), left atrial dimension ( LAD) and ratio of peak mitral early diastolic velocity (E) to peak mitral annular
early diastolic velocity (Em) (E/Em) were significantly increased, and left atrial ejection fraction (LAEF) was signifi-
cantly decreased in the high NLR group (P<0.05). NLR was significantly positively correlated with CHADS2 score,
CHA2DS2-VASc score, D-D, SUA, BNP, CRP, LAD, and E/Em, and significantly negatively correlated with LAEF ( P<
0.000 1). CHADS2 score, CHA2DS2-VASc score, NLR, D-D, SUA, BNP, CRP, LAD, and E/Em all had a signifi-
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cant positive correlation with the occurrence of left atrial thrombus ( P=0.000) , while LAEF had a significant negative cor-

relation with the occurrence of left atrial thrombus ( P=0. 000).
LAD were the risk factors for left atrial thrombosis ( P<0.05).

CHADS2 score, CHA2DS2-VASc score, NLR, D-D and

With the optimal cutoff value of 1. 85, the area under the

ROC curve of NLR in the prediction of left atrial thrombosis in NVAF was 0. 806 (95% CI;0. 746 ~0. 865) , the sensitivity

was 74.82% (95% CI.0.668 ~0.818), and the specificity was 67. 65% (95% CI.0.552 ~0.785).
Elevated level of NLR significantly increases the risk of left atrial thrombosis in patients with NVAF.

Conclusion

As an independent

risk factor for left atrial thrombosis in patients with NVAF, NLR has certain predictive value for left atrial thrombus.
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N B s B A R XU AT o B A e A o
% (1) CHADS2 3 4~ C: 78 i £ 8 7 3 35 (con-
gestive heart failure) ,1 4 ; H: % ifi. & (hypertension) ,
1 25 A 54 (age) =75 %1 4D 4 &5 (diabetes
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diastolic diameter, LVEDD) | Z& /& £ 4f it 4~ % (left
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Jl Z TG Logistic B A48 & 247 NVAF 7Z % i #8 &
E W R B & R A %R T E 4R (receiver oper-
ating characteristic, ROC) 8 % 2 17 & B & &t &£ % f
e & A B FOMAE ; A a=0. 05 g A 36 K vE | A
P<0.05 K = RHHRITFE X,

2 % R

2.1 7[E NLR KFEEEMIGKTRHELE

207 {4 NVAF 35408 1 NLR 7KFFE 1,24 ~
2.71 ZMa,F3(1.81+0.35) , Lirhfii %k 1. 78 4K
I FHE, #<1. 78 IC NI NLR 4, =1. 78 il N
NLR 2H ., PR BPEm W sl R sl | I
SR L S PR s el O e S RS PE O B
Wizl .0 b B A AR BMI LVEDD LA}z LVEF
ZRY G H %7 X (P>0.05), 5% NLR 414
L., " NLR 41 CHADS2 #1-43 ,CHA2DS2-VASc 45,
NLR.D-D . SUA . BNP  CRP . LAD . E/Em ¥ i % F+
&, LAEF I #EFEML(P<0.05), W3R 1,

% 1. RFE NLR K FEEMIER LR

Table 1. Comparison of clinical data of patients with different levels of NLR

i H /& NLR #H(n=134) 7 NLR 4 (n=73) X/t 15 Pl
B[ (%) ] 75(55.97) 40(54.79) 0.027 0.871
KR s/ [ (% ) ] 34(25.37) 23(31.51) 0. 891 0.345
RIS/ [ (% ) ] 25(18.66) 16(21.92) 0.316 0.574
EMES/[Hl(%) ] 65(48.51) 42(57.53) 1.542 0.214
R M IAE 52/ [ 41 (% ) ] 26(19.40) 19(26.03) 1.219 0.270
WEPRIR S/ [ (% ) ] 19(14.18) 12(16.44) 0.189 0. 663
e LIRS/ [ (% ) ] 14(10.45) 9(12.33) 0.169 0.681
RV @/ [ Bl(% ) ] 92(68.66) 58(79.45) 2.760 0.097
i/ % 66.04=7.11 65.40+6.90 0.625 0.533
BMI/ (kg/m?*) 24.58+1.38 24.64%1.30 0.305 0.761
AL B Bl AR/ AT 7.29+1.51 7.02£1.59 1.206 0.229
CHADS2 PE43/ 7% 0.97+0.51 2.52+0.29 23.928 0.000
CHA2DS2-VASc ¥F43/ 4% 2.22+0.64 3.99=0. 84 16.979 0.000
NLR 1.66+0.24 2.08+0.36 10.028 0. 000
D-D/(mg/L) 1.68+0.28 2.53+0.29 20. 607 0. 000
SUA/( pmol/L) 396. 68+27. 04 460.59+31.72 15.270 0. 000
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ik
T H ik NLR 4l (n=134) % NLR 4 (n=73) X/t 8 P
BNP/(ng/L) 403.62+49. 13 593.09+91.38 19.419 0. 000
CRP/(mg/L) 18.92+2.06 23.94+2.95 14.317 0. 000
LAD/mm 36.68+1.96 42.08+2.33 17.699 0.000
LAEF/% 54.83%9. 14 33.53+5.92 17.494 0.000
E/Em 8.62+1.09 11.41+1.95 13.215 0.000
LVEDD/mm 47.91%3.52 47.97+3.40 0.119 0.906
LVEF/% 66.98+4. 52 67.61+3.70 1.019 0.309

2.2 NLR 5EMIStRa0HE X
NLR 5 CHADS2 143, CHA2DS2-VASc 47,
D-D .SUA .BNP _CRP .LLAD .E/Em ¥ & I 3% 1F #H ¢
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FAAAEE (r {1 H-0. 477 ,P<0.000 1), LA 1,
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Figure 1. Correlation between NLR and other indicators

2.3 FRigtr5AO0EMMREERNHEXE

CHADS2 ¥ 43 . CHA2DS2-VASc #F 4. NLR,
D-D . SUA .BNP _CRP .LAD .E/Em 572.0 b Ifi ¥ 1%
KA 2 EAEOC (r H 43 3128 0. 736 ,0. 655 |
0.678 ., 0.691, 0.640, 0.696, 0.636., 0.699 .
0.594,P=0.000) , LAEF 5 Z=.0> b5 1 ¥ 09 & 4
BEREMME(rHN-0.655,P=0.000), W
%2,

2.4 EmMADBENREZENEEERSHT

HRAE 220 By A K ARG B, 4 NVAF B35 500
€ B3 1 ce2E S 1 2 = el oI A ¢
SRS =119 S = 1 7 5 A o 5
FEELEO B B Sl O D5 BB FE AR BMIL, LVEDD
K LVEF 25587 @ X (P>0.05), Sk
FefH A L, I B 4 CHADS2 ¥ 43 . CHA2DS2-VASc
4> NLR . D-D ,SUA .BNP ,CRP .LAD .E/Em ] i
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FT i LAEF B3 F#IR(P<0.05) . W43,
2.5 BWAOLEMEEENESEENH

W AR i AR 2H A I AR 4 25 S A TR R S AR
HEN AR, WG ITA AT ENA T

F2. FEERSELCENREERNHEXE
Table 2. Correlation between indicators and occurrence

of left atrial thrombus

Eistn r 18 P1H

Logistc FIUTSHT DL AT IE DR P VORI oo oo
4= f=h \ \ . — - C . .
T, 2o s e = 1, oA B A =0, —08 (0 0.678 0.000
Logistic [F 573 #7724 : In (P/1-P) = =117. 77 + D-D 0.691 0. 000
2.696 x CHADS2 TF /43 +2. 873 x CHA2DS2-VASc SUA 0. 640 0. 000
41+25.950XNLR+7. 622 xD-D+0. 781 X LAD , 45} 3 BNP 0.696 0.000
B, CHADS2 $¥4) CHA2DS2-VASc 4> NLR.D-D  CRP 0.636 0. 000
DI LAD 2720 B b R Ak W fa b A % (P< MAD 0.09 0-000
0.05), W2, LAEF 0. 655 0. 000
E/Em 0.59% 0.000
R3. HMALELREENEREZSH
Table 3. Single factor analysis of influencing the occurrence of left atrial thrombus
IiH e (n=139) M4 (n=68) X/t 15 PiE
B[ B(%) ] 78(56.12) 37(54.41) 0.054 0.817
MR/ [ (% ) ] 36(25.90) 21(30.88) 0.568 0.451
RIS/ [ (% ) ] 27(19.42) 13(19.12) 0.003 0.958
BILESL/[H(%) ] 68(48.92) 39(57.35) 1.300 0.254
R MAE S/ [ B (% ) ] 29(20.86) 16(23.53) 0.191 0. 662
FEPRIR L/ [ (% ) ] 22(15.83) 9(13.24) 0.241 0.624
e B/ [ (% ) ] 15(10.79) 8(11.76) 0.044 0.834
FRELPEC s/ [ (% ) ] 96(69.06) 54(79.41) 2.450 0.118
iy % 66.29+7.03 64.83+6.97 1.407 0.161
BMI/ (kg/m?) 24.53+1.36 24.75+1.33 1.101 0.272
i B Bl g AR/ A 7.28+1.51 7.01£1.60 1.185 0.237
CHADS2 $F43/ 4 1.08=0. 65 2.43+0.44 15.471 0.000
CHA2DS2-VASc 143/ 4% 2.3420.78 3.88+0.94 12.453 0. 000
NLR 1.71+0.30 2.01x0.36 6.318 0. 000
D-D/(mg/L) 1.73+0.36 2.47+0.37 13.764 0.000
SUA/( pmol/L) 400. 48+30. 94 457.52+34.99 11.926 0. 000
BNP/(ng/L) 415.65+69. 05 582.41£101.55 13.892 0.000
CRP/(mg/L) 19.18+2.47 23.77+2.94 11.780 0. 000
LAD/mm 36.97£2.23 41.902. 67 13.981 0. 000
LAEF/% 53.34%11.01 35.18%7.07 12. 400 0.000
E/Em 8.79+1.26 11.27£2.11 10. 549 0. 000
LVEDD/mm 47.87+3.53 48.06+3.38 0.369 0.713
LVEF/% 67.20%4. 46 67.21%3.81 0.016 0.987

2.6 HBEEXMAOEMBEETRINE
CHADS2 ¥/ Bt AE AT 1. 82 43, Tl NVAF
ZE OB & A RS ROC HZE T 1HIA (area under curve,
AUC) 4 0.869 (95% CI.0.817 ~0.921), R & N
88.73% (95% CI:0.824 ~0.934) , ¥5 5 & 4y 83.10%
(95%CI:0.723 ~0.910) , CHA2DS2-VASc PF43 Bl {1

HRWTE 3. 35 43, T NVAF 2.0 B ifinie & AR AUC K
0. 884(95% CI ;0. 836 ~0.932) , REJE M 95. 68% (95% CI
0.908 ~ 0.984) , ¢ 5 J& 4 69. 12% (95% CI0.567 ~
0.798) ., NLR HUR AW {H 1. 85, Filil] NVAF 7.0 b7
A& 1) AUC A 0. 806 (95% CI:0.746 ~0.865) , R
B g 74.82% (95% CI.0.668 ~0.818) , 4 F #F Ny
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OR 95%Cl P
LAD| e~ 2.183 1.087~4.387 0.028
D-D = 4.356 2.143~6.009 0.016
NLR —a—  6.417 3.265~8.754 0.002
CHA2DS2-VASc - 3.586 2.237~4.628 0.025
CHADS2| +—e—i 3.249 1.178~5.903 0.037

1 1 1 1 )

2 4 6 8 10

[ 2. NVAF B i & £ Z T Logistic
B35 A B B R E
Figure 2. Forest diagram of binary Logistic regression analysis

model of the occurrence of NVAF left atrial thrombus

67.65% (95% CI:0. 552 ~0.785) ., D-D B A3 A i
2. 13 mg/L, T NVAF Z2.0 F5 i #e & A4 B9 AUC A
0.865 (95% CI.0.812 ~0.919), & i ¥}y 85.61%
(95%CI1.0.787 ~0.910) , K¢ 5 FE A 77.94% (95% CI.;
0.662 ~0.871), LAD MU B {H 42.05 mm, Tl
NVAF ZeUBIie &A1) AUC 4 0. 816(95% CI 0. 749 ~
0.883) , REFE N 87.05% (95% CI.0.803 ~0.921) , 4
SR 72, 06% (95% C1.0.599 ~0.823) , VL& 3,

1.0 —
0.8
% 0.6
® 04l —— CHADS2i%4}
: —— CHA2DS2-VASCiT4}
f NLR
02~ —D-D
If ——LAD
0 | 1 1 1
0 0.2 0.4 0.6 0.8 1.0

1-HRE
B 3. BREHEIAOEMSRERTNNE

Figure 3. Predictive value of each factor to the occurrence

of left atrial thrombus
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S AW R L, NLR 35 T NVAF B
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GRS R 3 M HTA R, NVAF B35 1 R
FIVER AL I SRS A1 v e 240 i 244 B 06 Ak, — D T
A SR /MR B R ER AR BE T, 155 & AR IR
B, 0O A H RGO E R AR, L)
REREATMAE LAD 34K, S8l i 2218 1 i bk &) T8 B
e B AR ; TRIBE  NVAF 58 25 A4 7 J80HR 254 bk 0 240
JOBETE AZ 20 A0 ], UR T 0 Ik O A e R R A
W1 ZE.0 b5 AR RO D) RE RS N &, AT (Rl 3400
B RE ) 1A T B 5 b A1, O o A 7 4 T BB X6 2
Py B 00 3, AR — AL A & B, DR
W2 i e, AR I /N T Ak R R AR R AR 1 A
PUAREE M T i ML 2L, 5 & BEIR A, DU 4 ik
JE 0 B B RE IS AR 1

YRR IR 15 HTEY . B B 3l £ 3 A v XU F
43, CHADS2 143 .CHA2DS2-VASc ¥-43 1Y T i iR
A XU B I, R4 AR I, CHADS2 1
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