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Abstract

Objective: To investigate the predictive value of neutrophil-lymphocyte ratio (NLR) and plate-
let-lymphocyte ratio (PLR) in transcatheter aortic valve replacement (TAVR). Methods: We se-
lected 105 patients who underwent transcatheter aortic valve replacement in our hospital as the
study objects and collected data of baseline data, preoperative medication, preoperative and post-
operative NLR, PLR test, intraoperative relevant data, postoperative permanent pacemaker im-
plantation, readmission, death and other data were collected, and ROC curve, independent sample
t test, Chi-square test, Cox regression, and survival curve were retrospectively analyzed. All pa-
tients were followed up for 1 year. ROC curve was used to analyze the area under the curve (AUC)
and the best cutoff value according to the prediction effect of NLR and PLR on 1-year prognosis at
different times, and the groups were grouped according to the best cutoff value. Prognostic analy-
sis was continued through Cox regression model and survival curve, and Hazard Ratio (HR) was
used to represent the risk of death and readmission. Log-Rank p was used to represent the differ-
ence between readmission rate and mortality, with statistical significance considered when p <
0.05. Results: A total of 103 patients were enrolled in this study. The 1-year permanent pacemaker
implantation rate was 21.4%, the 1-year readmission rate was 14.6%, and the 1-year mortality
rate was 5.8%. ROC curve: 1 year permanent pacemaker implantation: preoperative NLR (AUC:
0.755, best cutoff: 2.98, p < 0.0001), postoperative NLR (AUC: 0.732, best cutoff: 6.82, p = 0.001).
Preoperative PLR (AUC: 0.650, best cutoff value: 112.45, p = 0.031), postoperative PLR (AUC: 0.663,
best cutoff value: 179.66, p = 0.020). Preoperative NLR (AUC: 0.759, best cutoff value: 2.35, p =
0.001) and postoperative NLR (AUC: 0.594, best cutoff value: 10.37, p = 0.246). Preoperative PLR
(AUC: 0.663, best cutoff value: 116.97, p = 0.044) and postoperative PLR (AUC: 0.479, best cutoff
value: 495.52, p = 0.793). Preoperative NLR (AUC: 0.848, p < 0.0001). Death at 1 year: preoperative
NLR (AUC: 0.790, best cutoff: 2.75, p = 0.017), postoperative NLR (AUC: 0.840, best cutoff: 9.22,p =
0.005). Preoperative PLR (AUC: 0.675, best cutoff value: 181.27, p = 0.151) and postoperative PLR
(AUC: 0.409, best cutoff value: 659.25, p = 0.456). Cox regression: The risk of readmission 1 year
after surgery was increased in the high preoperative NLR group (HR: 9.56, p = 0.003); the read-
mission rate 1 year after surgery was 29.3% in the high preoperative NLR group and 3.6% in the
low preoperative NLR group (Log-Rank p = 0.0003). The risk of death at 1 year after surgery was
increased in the group with high preoperative NLR (HR: 11.68, p = 0.025), and the 1-year survival
rate was 84.4% in the group with high preoperative NLR and 98.6% in the group with low preo-
perative NLR (Log-Rank p = 0.0044). Conclusion: In this study, preoperative NLR was a good pre-
dictor of pacemaker implantation, readmission and death 1 year after TAVR, followed by post-
operative NLR, and the predictive ability of preoperative PLR and postoperative PLR was poor.
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High preoperative NLR significantly increased the 1-year risk of readmission and the risk of death,
and the high NLR group had higher readmission and mortality rates.
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1. 518

T BN O E IR i B L MRS, B ARSI, RSO A R AR AR N, BON R PR
B 2 AE NI LRSS [ 1] [2]: — BUWASHE RONE ERR A J5 , 2397 A IR, AR 6 B0 ik i 2 e R B
D E 3 KR T PRR ST IR ME— A RO R, — BE RO M R S KB IR TT bR iE[3]. AMRHES)
Jok e B 3 AT T sl m O ThRE ZE B R UL, FARAMG K, REWEZE, FARITRE. MEMA
TR, 258 EE0IKK B A (Transcatheter Aortic Valve Replacement, TAVR)# HBLFI %K J& s
W% mfEIIRF R EE R RAE, E 8 SAVR FRMER T REAARS T SAVR FIFEIEIT B8R, HH
CUBY BRI 22 )2 A B TR 2 [4] . AT WU F R B ¥, TAVR AJG R IR 2 L] 5 &
(10.1% vs. 3.5%, OR = 3.11) [5], M HEZEZ NEfEEE, FREREZE6], AJE KA CHEHICHAP S
S R PR S EEE R E NSRRI T EARLER, (HIGR E s = set il TAVR T
JEHIR E . A PR A bk E 4T T EL 2R (NLR) AL /N 5 6k B 4 P BL 3R (PLR)FE A Y R FER T, 7F
OB T 32 K [7]. O AHIEHTFC8] [9] [10]48 H NLR. PLR 5.0 fyauly . o JIUAHAE B P P 55
AR L IEMAR, NLR M PLR & O MU PO B TG 2 . NLR 2 %5 2 A TAVR 5 K Bl &,
E EAMFR S, BN EGHRE . ABFFRINT 5K IR B B R AT TAVR B2 I R 7k
TERE [ 234, 04T NLR. PLR XF TAVR T (700 K TG 196 &, BRI 2 75 A Ul TAVR 7l
JE I E .

2. ik
2.1. WARIR

AWFRANT B RFEWEERE 2017 4 11 H & 2022 4£ 7 H THRA 0852 TAVR BT HIEE . 9
NARE: 1) 76 B RSB = 2 Wik s 2) AAreMasi R R e 25 5 3 2h ko 45 5l 0 A 4 o6
FIRERSEIR: 3) T A@G AT 1 4. Hesbrik: 1) RETNHPUE REARATRG: 2) SIFMRARSER
SR 3) NSRRI EM R A R 4) RATRASEME O E BUK G S E N 5) R 6
HW 2 AL TF AR, 6) R 6 MHNKEMIME Z4h; 7) mEBFIIREAS: 8) Adir R E A,
9) ARHATRSIMEIR; 10) B TR, 11) LO0RNE: 12) kB, &AL 103§ 85 99N AT
5, - HBEVH 1.
2.2. i iE*E

AT FAEH SPSS24.0 #EATHHR it 22 0 Mt o BUIEARE R 1t o0 MBS R KA &, BT E T
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AT IEB MR . A IEZ A0 0 DOF S E AR e 22 1077 oK, SR REAS t 4856 be s i 20 1)
Eﬁ%éj% JEIEAHE DL A B (1Y 4 bl pE) i 7 N3, SR A Mann-Whitney U 35S 350k 56 H A9 4 A1 1)
ZR. R E DE(E )T IR, R RIS LU R IR A 22 5, 0 R AR A SR AT T
W FES MRS IE(L < T < 5 ) EE Fish ASHAS (T < 1 B IZE 8. Fra Bl R AXGA%E %, Hp < 0.05
I 2% [EAFE ST 228 o B A2 TAE(ROC) I 28 T AN [FI B 3] NLR. PLR g il 28 R TR B f LR A
18, AR HRAERWHE 24, 2> BiEE Cox [ VAR AN A 77 - 2833547 70 M7, UKL bt (Hazard Ratio, HR)#
ANFET AT S BB R K /s Bh Log-Rank p R FEABE R ASE TR ZF, LA p < 0.05 B %5 [EAE1ES
HEo-98
3. ER

TEARBF T NIE 103 fl 3, 23F EIMRERA 1 FK ARBIRMENEK 21.4%, 1 FEHARE
14.6%, 14EBET-% 5.8%.

3.1. ROC &k 54

A ARARJG 1 FHG ROC Bk adrin el 1. & 2. K 3 Frar, XK JE 7K A 2N {0 T A 2
ARHET AJE NLR FIARHT. AJ5 PLR ¥EA TG AE /1(p < 0.05), HHAHT NLR (AUC = 0.732, p < 0.0001)
HMARJE NLR (p = 0.001) T GE /J 5 4F . SRS 1 AEFEARE AR Fr, ARHET NLR FURJE PLR HAA T
MBESI(p < 0.05), AHTNLR (AUC = 0.759, p = 0.001) Fitill f& /74 ; MiA S5 NLR ARG PLR I Flim a¢
HAE(p > 0.05). AARJE 1AEIET AL P, RET NLR AR S NLR BA FGEE J1(p < 0.05), A5
NLR (AUC = 0.840, p = 0.005)TlMll G& /15 ft; 1MART PLR FIAJG PLR FITRMIGE /1 AE(p > 0.05), Uk
1 F7s.

3.2. TAVR RF 1 &4
HRAE ik ROC AR G455, XS F PLR 845, NLR BIZEE TR 4R, KL ATRLLRR

1. /|—|J
0. 8
0. 61
&
L
K 0. 4
— RHINLR
— ARHIPLR
0. 2 A JE 2 RNLR
' — RJ5 2 RPLR
| —ZH%
0.6 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1 - FpiE
Figure 1. ROC curve of permanent pacemaker
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Figure 2. ROC curve of readmission
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Figure 3. ROC curve of death
3. LT ROC Bh%k

NLR %F TAVR ARJ5 1 FEFNBE KFET-HIFEM, ARJF NLR XPARJG 1 4 F AR W2 REA m, 7Rt R
SIHTARET NLR 20, ARAT NLR HR 5 B A8 {E (2.35) 7 s NLR ZLAMIE NLR 41, JEZ8%eklins 2, wf
UL NLR BB BRI ARGHERR ], & NLR A EBAE DAY KN, HAA%r 2R LR
RN RSN COX AT, R E/REmAR NLR BEAE 1 EFAR AN, B R
725 (HR: 9.56, 95%Cl: 2.15~42.38, p = 0.003), W4 3 ffimn. M4 R ER TAVR RJE 1L &5
AR AT NLR ZHF N B % 29.3%, Il A #T NLR 4 A Bt % 3.6%, —# (F1E 41T 7% 5 (Log-Rank p = 0.0003),
w4 Frow
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Table 1. ROC curve analysis at 1 year after TAVR
= 1. TAVR R/E 1 5 ROC BhZ 347

A AUC 95% HE {5 [X [A] REE iS e S SEREIN ] p fH
V&N kot
AKHI NLR 0.755 0.65~0.87 59.1% 85.2% 2.98 <0.0001
AJ& NLR 0.732 0.63~0.84 100% 38.3% 6.82 0.001
AHiT PLR 0.650 0.52~0.78 68.2% 60.5% 112.45 0.031
AJ& PLR 0.663 0.54~0.79 77.3% 60.5% 179.66 0.020
YN
AT NLR 0.759 0.66~0.86 86.7% 62.5% 2.35 0.001
AJG NLR 0.594 0.44~0.75 46.7% 77.3% 10.37 0.246
AT PLR 0.663 0.54~0.79 73.3% 62.5% 116.97 0.044
ARJG PLR 0.479 0.29~0.67 20% 97.7% 495,52 0.793
A
AHI NLR 0.790 0.60~0.98 83.3% 72.2% 2.75 0.017
AJ& NLR 0.840 0.72~0.96 100% 60.8% 9.22 0.005
AHif PLR 0.675 0.44~0.91 50% 88.7% 181.27 0.151
AKJG PLR 0.409 0.11~0.71 16.7% 99% 659.25 0.456

Table 2. Baseline readmission data 1 year after surgery (Preoperative NLR grouping)

F 2. RE 1 FBABRELFIR(RET NLR 24H)

I ARARFAE NLR < 2.35 (n =57) NLR > 2.35 (n = 46)
NEE N7 3ot
(%) 74.26 + 6.93 75.37 + 5.87
PER(5) 30 (52.6) 31 (67.4)
BMI (kg/m?) 23.52 +3.66 23.97 +4.20
yn oAy
e I 31 (54.4) 32 (69.6)
PeRINS 29 (50.9) 22 (47.8)
B PRI 20 (35.1) 11 (23.9)
IR M~TV 37 (64.9) 28 (60.9)
EuroScore 4(3) 5@13)
AR FHZ
ACEI/ARB 13 (22.8) 16 (34.8)
B-ZZMRBE A 11 (19.3) 16 (34.8)
FI PR 56 (98.2) 46 (100)
EiR il 57 (100) 46 (100)
i SF 7(12.3) 11 (23.9)

P18

0.391
0.130
0.568

0.116
0.758
0.219
0.672
0.317

0.179
0.076

1*

0.122
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0 7 368 1 B i 71 9 (15.8) 12 (26.1) 0.197
T 53 (93.0) 43 (93.5) 1*
R ES 17 (29.8) 15 (32.6) 0.761
B LB E Bk
S 1.5 $0(%) 57 (9) 57 (14.25) 0.802
o= EF KN AE (em) 5.05 + 0.69 5.30 + 0.64 0.059
o =z s N 42 (em) 3.20 (1.25) 3.75 (1.15) 0.036
FRER
A= B 2 (3.50) 6 (13.00) 0.135*
ARHTBCE 5 AR 6 (10.50) 5 (10.90) 1
R EREEF 7K 20 (35.1) 7(15.2) 0.023
FARIFH] (h) 1.5 (1) 2 (15) 0.271
AR 4% 11 (ml) 50 (0) 50 (50) 0.594
At
A J5 A BB 1] (d) 7(3) 8.5 (5.25) 0.01

SRR R, BMI: KFRIE3: EuroScore: RXUMOMMLEE ARG ZEIES>: ACENARB: L% STk £ (LG
M B Tk R S AR S

Table 3. Cox regression analysis of readmission 1 year after TAVR
3. RE 1 EBNK Cox [E)3

HR 95% & {7 [X [&] p1E
AHT NLR 9.56 2.16~42.38 0.003
50 — fKNLRA
Log-Rank p=0.0003 N
40 —  TENLRAL

S
N 30- 29.3%
20-
= 1
104
— 3.6%
0 I I I | 1
0 100 200 300 400
B Ta] (OK)

Figure 4. The 1-year readmission rate after TAVR
4. TAVR RfE 1 FBNBRE

PR NLR XF TAVR AJ5 1 ST, L VORNZE 4, ARFT NLR ARVEHRAERM{E (2.75)
43 N NLR 4HFMIC NLR 4H, ZEZR Pkt 4 7, W 0LE NLR HEAHE KA GERER E, &= NLR 4
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BAHEDREREEY RN M COX [BH43# AR HT NLR (HR: 11.68, 95%CI: 1.36~99.96, p = 0.025). R
J& NLR (HR: 98.59, 95%Cl: 0.12~84538.81, p = 0.183), % 5 k. 455 A W= AR NLR £ TAVR R
J& LSRRGS N, A B3 2 R (p = 0.025), AR NLR [ p fH >0.05, XFTiill TAVR RJ5 1 4E

SETZHI B A Geit 2

ﬁiﬁﬁﬂéﬁﬁ*ﬁ%%ﬁﬁ TAVR AJ5 1 Qg%j(ﬁﬁ NLR gﬂﬁzﬁ% 84.4%, fﬁﬁﬂ(ﬁﬁ NLR éﬂé’iﬁ% 98.6%,
ZHAFAEGHE % 5 (Log-Rank p = 0.0044), 4i&] 5 iR

Table 4. Baseline death data 1 year after TAVR (Preoperative NLR grouping)
F 4 RE 1 FRTELEERRAT NLR 434H)

Il ARAFAE NLR <2.75 (n=71) NLR >2.75 (n = 32) P {H
UNEE 37530 2
() 74.69 + 6.56 74.91+6.32 0.876
PE(5) 40 (56.3) 21 (65.6) 0.375
BMI (kg/m?) 23.61 +3.56 23.96 + 4.62 0.568
faEE
BE 7 1 ML 42 (59.2) 2 (65.6) 0.533
REAE & 0o 36 (50.7) 15 (46.9) 0.719
REAE B R 5 24 (33.8) 7(21.9) 0.222
NYHA L IIfE -1V 46 (64.8) 19 (59.4) 0.598
EuroScore 4.00 (3.00) 5.00 (2.75) 0.301
NI
ACEI/ARB 20 (59.4) 9 (28.1) 0.996
B SR 7 18 (25.4) 9 (28.1) 0.767
FI PR 7 70 (98.6) 32 (100) 1*
Pt 71 (100) 32 (100)
Hh o 10 (14.1) 8 (25.0) 0.177
0 B - 368 T B i 71 14 (19.7) 7(21.9) 0.801
T 66 (93.0) 30 (19.7) 1*
LS 20 (28.2) 12 (37.5) 0.344
=LA E TR
5 153 %5(%) 57 (9) 55 (14.00) 0.467
FE B PR P42 (cm) 5.09 + 0.68 5.33+0.64 0.095
Fe B WA P94 (cm) 3.30 (1.20) 3.65 (1.35) 0.102
FRER
A Z= B 4 (5.6) 4 (12.5) 0.420
A B A — MO 7(9.9) 4 (12.5) 0.955
ARHEREEY 7K 24 (33.8) 3(9.4) 0.009
FAMS [ (h) 1.50 (1.00) 2.00 (2.00) 0.148
AR 2k ifiL 52 (ml) 50.00 (0.00) 50.00 (50.00) 0.455
At
ENEE AT EIG)] 7.00 (3.25) 9.00 (8.25) 0.001

RS E B . BMI: {KJRFEH: EuroScore: BRI L F AR fE I B 2045

LA B K R SRS S

ACEI/ARB: L& Sk LB
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Table 5. Cox regression analysis of death 1 year after TAVR
=5 AREL1ERT Cox B3

HR 95% . X [f] piE
AHI NLR 11.68 1.36~99.96 0.025
ARJ& NLR 98.59 0.12~84538.81 0.183
100 98.6%
84.4%
~
g
M 50
=
& — TNLRA
Log-Rank p=0.0044 — ENLRZL
0 M M 1 M M 1 M M 1 M M ]
0 100 200 300 400

ICINGN)

Figure 5. The 1-year survival rate after TAVR
[# 5. TAVR R[5 1 F£FEE

4. g

WEARRFTE, 15 TLAR455H: 1) NLR Al PLR AR JG 1 SEHE NS 1 B A Fil 2he, AR#T NLR
XFF 1N RIET TR RE SE 4F, A J5 NLR k2, PLR#7. 2) ARl NLR>2.35 i E 1N 1 4
FEABER RS, ARHTNLR > 2.75 BEHEINAE 1 FFETI K. @R NLR 4HRA 5 & i T %A
BET-# . 3) ART NLR % TAVR H TS B A TIAHE .

TAVR MR TAES 1 SAVR F A EA 5 m K AR P, 1K H AT R b RO 1 h &,
B TR ARAWI G . P2 AW R, RSN RGE R, (E058% W TAVR JERGE[11], 78
W2 R, CAADHEF[LL] [12] [13]3 B AR G RN K A L8 1) A6 K 8 22 60 48 mT DA TR IR SEAEL N VR
TR RFNFAB A o] IR AR BT PR . IR RIBRAC R . R 2. RS 5. &
it Antonio Torato 25 ABFFE I, B i1 NLR 57k ARS8\ 28 A5G [14], 17 HF s NLR &3
BE VT [ R — 2D K, TR G IR R AR SN R A, X SIRATAIE TR, JOE [ BEAE O L
PR R QA PIESE, FE TS KR A AR BE[15], AR BTIRAEES fb nT 58 2 A B = R AT NLR.
PLR f, 1 58 2 AOIRAEAT AL A 3 i (R 7K S B AN 3R [16]; B AN N TR RAE N J5 5506 & BBl 41 40
AR TR B BRI 2H LK Mk I i o ft SR, 3B R R OV[17], IX AT ARJG NLR #1 PLR &5
ARG K AR ZHE AR SR A

FENBESE B B a — & I 1R Y FRR N B4 329677, TAVR RJG FEABE K2 2 HEUAR G Ge. .
MAEFERAE O3, OIEZEEENL, MRS BE W RIEZ A RPN, H—E2F50a8E Tk
R ERSS, TAVR ARJGFABEZ & H 58 E RS R, KA EEEARFH LR, L
NP2 5 20 B A R O B 77, RHIATIUS = AR s o JRATTA AR 58 A AR HT 5 NLR A 58 =i 1
NBE RS S FENBE %, Z8feih, Bahira Shahim S8 A f)— TR PARTNER 230K B =52k NLR 5 3 4F
BT RIS I AH IS (HR: 1.39, p < 0.0001) [10]. #EAEAE A RIS O ML 90 B R WAL AIAR G, NLR 1R
N5, ORISR RO SR . S T ik gE A AR O ™ R AN T A e [18]
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