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1 4£ MACE B9 R AR E TALNLR 4 (11.7% vs 5.1%, 13.5% vs 8.5% £ 35.0% vs 10.8%; P<<0.05) ; 15 MPV A ARFILE
Wi /AR . B MACE MRS 1 4 MACE &2 4: 3635 TALMPV 4 (12.1% vs 4.8%, 17.3% vs 7.0% F1 29.6% vs
12.2%; P<<0.05) . WIEIRZHZRG, NLROVETLE R /12 1M (OR=1.04, 95%CI 1.01~1.06 ) FIAJG 1 4 MACE /4

(OR=1.01, 95%CI 1.00~1.07) KyJ 752 m[H & (P<<0.05) ; MPV &R J5 1 4F MACE (928 37 5% i [ 2 (OR=1.02,
95%CI 1.00~1.05; P<<0.05) . NLR 5 MPV BZBeA M ICE 7 / =i . {EFEE MACE #1 1 4 MACE fi AUC 43514
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[ Abstract | Objective To explore the predictive value of neutrophil to lymphocyte ratio (NLR) and mean platelet volume
(MPV) for short- and long- term adverse events in patients with acute coronary syndrome (ACS) after percutaneous coronary
intervention (PCI). Methods A total of 2 225 ACS patients treated with PCI from GRAND and GRAND-EXTENDED studies
were included. The patients were grouped into high-NLR (#n=557), low-NLR (n=1 668), groups and high-MPV (n=577), low-MPV
(n=1 635), groups according to the 75th percentile of NLR or MPV. The incidences of intraoperative no-reflow/slow-flow, in-hospital
major adverse cardiac events (MACE) and 1-year MACE after surgery were analyzed in the different NLR or MPV groups. Multiple
logisti regression was used to analyze the independent influencing factors of adverse events. ROC was used to analyze predict values
of NLR and/or MPV for adverse events. Results Compared with low-NLR group the incidences of intraoperative no-reflow/slo-
flow, in-hospital MACE and 1-year MACE after surgery were significantly higher than those in high-NLR group (11.7% vs 5.1%,
13.5% vs 8.5% and 35.0% vs 10.8%, respectively; P<<0.05). The incidences of intraoperative no-reflow/slow-flow, in-hospital
MACE, and 1-year MACE after surgery in high-MPV group were also significantly higher than those in low-MPV group (12.1% vs
4.8%, 17.3% vs 7.0%, and 29.6% vs 12.2%, respectively; P<<0.05). After adjustment for confounding factors, NLR still was the an
independent influence for no reflow/slow-flow (OR=1.04, 95%CI 1.01-1.06) and 1-year MACE after surgery (OR=1.01, 95%CI
1.00-1.07, P<<0.05). MPV was an independent influence for 1-year MACE after surgery (OR=1.02, 95%CI 1.00-1.05, P<<0.05).
The AUC of combination of NLR and MPV in predicting short-term and long-term adverse events was 0.701, 0.698 and 0.766,
respectively, which were higher than the single index (P<<0.05). Conclusions ACS patients with high NLR or MPV may have

higher rates of short-term and long-term adverse events, and combination of NLR and MPV has higher predictive value.

[Key Words | neutrophil to lymphocyte ratio; mean platelet volume; acute coronary syndrome; percutaneous coronary

intervention therapy; adverse events; predictive value
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F 1 BEEZINKIGAKFFE

. , fEENLR 41 I NLR 41 fEMPV 41 I MPV 4

i Ik (n=1668) (n=557) P (n=1635) (n=577) P
R % 65(58,71) 65(58,71) 66(59,72.5) 0.003  65(58,71) 65(59,71) 0.728
FE n(%) 1 745(78.4) 1 280(76.7) 465(83.5)  <0.001  1278(78.2) 457(79.2) 0.653
BMI/(kg*m ) 24.9(23.1,26.9) 25.0(23.2,27.0)  24.6(23.0,26.8)  0.037 24.8(23.1,26.9) 25.023.1,26.8)  0.869
L n(%) 1 457(65.5) 1 069(64.1) 388(69.7) 0.017  1070(65.4) 379(65.7) 0.917
BRI n(%) 741(33.3) 549(32.9) 192(34.5) 0483  516(31.6) 222(38.5) 0.002
M A 0.718 0.462

R (%) 1230(55.3) 915(54.9) 315(56.6) 902(55.2) 318(55.1)

EL A n(%) 432(19.4) 326(19.5) 106(19.0) 309(18.9) 121(21.0)

FIRTENE n(%)  561(25.2) 427(25.6) 134(24.1) 422(25.8) 138(23.9)
HEA: AMI (%) 242(10.88) 171(10.25) 71(12.75) 0.102  178(10.89) 62(10.75) 0.925
BEH: PCI n(%) 774(34.79) 598(35.85) 176(31.60) 0.068  568(34.74) 200(34.66) 0.907
HEH: CABG n(%) 33(1.48) 25(1.50) 8(1.44) 0.916 26(1.59) 6(1.04) 0.341
NYHA (%) 0.250 0.735

1/1 2182(98.07)  1639(98.26) 543(97.49) 1 603(98.04) 567(98.27)

m/ v 43(1.93) 29(1.74) 14(2.51) 32(1.96) 10(1.73)
LVEF /% 64(60,67) 64(60,67) 62.5(56,66)  <0.001 64(60,67) 63(58,66)  <<0.001
LVEDD/mm 47(44,51) 47(44,50) 48(45,52) 0.011 47(44,50) 48(44,52) 0.028
LVESD/mm 30(28,33) 30(28,32) 31(29,34)  <€0.001 30(28,33) 31(28,34) 0.005

BMI AR RFEH; AMI: 20 UL  PCL 28 A ATGYT s CABG : TIRBN KIS A s NYHA : A0 fiE /39 LVEF : 260
AL 73%0; LVEDD: 2.0 £F 9K AR A2 ; LVESD : ZE N4 AR N2
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*2 BELWEREIER

LD JEYES fENLR 0 (n=1668) = NLRZ(n=557) P{E
Hb/(g*L™") 135.0(125.0, 145.0) 135.0(125.0,145.0) 135.0(123.0,145.0) 0.807
RBC/(X 10'%/L) 44+0.5 44+0.5 4440.6 0.933
WBC/(X 10°/L) 6.4(5.4,7.7) 6.1(5.2,7.1) 7.3(6.1,8.8) <0.001
RDW/% 12.5(12.1,13.1) 12.5(12.1,13.1) 12.6(12.2,13.2) 0.015
eGFR/(mL*min '*1.73 m ) 82.0(68.0,92.0) 82.0(71.0,95.0) 89.0(75.0,105.0) <0.001
UA/(umol-L™") 347.0(292.0,410.0) 344.0(288.0,407.0) 357.0(295.5,423.0) 0.474
FBG/(mmol*L ") 6.1(5.7,7.0) 5.9(5.1,7.5) 6.8(5.6,9.4) <0.001
HbA1c/% 6.1(5.7,7.0) 6.1(5.7,7.0) 6.0(5.6,7.1) 0.287
TC/(mmol-L™") 3.5(3.0,4.3) 3.5(2.9,4.2) 3.5(2.9,4.3) 0.405
TG/(mmol+L™") 1.6(1.1,2.3) 1.6(1.1,2.3) 1.5(1.1,2.2) 0.019
LDL-C/(mmol-L™") 1.7(1.2,2.4) 1.7(1.2,2.3) 1.6(1.2,2.4) 0.061
HDL-C/(mmol+L ") 1.0(0.9,1.2) 1.0(0.9,1.2) 1.0(0.9,1.2) 0.303
Non-HDL-C/(mmol+L ") 2.5(1.9,3.3) 2.4(1.9,3.2) 2.3(1.9,3.3) 0.404
ApoAl/(geL™") 1.2(1.0,1.4) 1.2(1.0,1.4) 1.2(1.0,1.4) 0.013
ApoB/(g-L™) 0.7(0.5,0.8) 0.7(0.6,0.8) 0.7(0.5,0.9) 0.743
ApoE/(mgsL ") 36.0(28.0,45.0) 35.0(28.0,44.0) 36.0(27.0,44.0) 0.886
Lp(a)/(nmol<L ") 42.0(15.0,118.0) 43.0(15.0,121.0) 43.0(16.0,125.0) 0.342
hs-CRP/(mg*L™") 1.4(0.5,5.0) 0.9(0.4,2.7) 1.9(0.6,7.0) <0.001
¢TnT /(ngemL ") 0.5(0.2,1.0) 0.5(0.2,1.0) 0.5(0.2,1.1) <0.001
NT-proBNP /(ng°L ") 437.0(359.0,726.0) 406.0(352.0,598.0)  530.0(392.5,1145.0)  <0.001

18R fIEMPV 4l (n=1 635) FMPV H(n=577) P{H
Hb/(g-L™") 135.0(125.0,145.0) 134.0(124.0,144.0) 0.681
RBC/(X 10"/L) 44405 44+0.5 0.184
WBC/(X 10°/L) 6.3(5.4,7.5) 6.4(5.3,7.5) 0.346
RDW/% 12.5(12.1,13.1) 12.7(12.2,13.2) <0.001
eGFR/(mL*min"'*1.73 m ) 81.0(68.0,91.8) 79.0(65.0,91.0) 0.233
UA/(umol=L™") 344.0(292.0,408.0) 358.0(291.0,418.3) 0.077
FBG/(mmol+L™") 6.1(5.2,7.9) 6.0(5.1,7.8) 0.134
HbA1c/% 6.1(5.7,6.9) 6.1(5.7,7.2) 0.163
TC/(mmol<L ") 3.6(2.9,4.3) 3.5(2.9,4.2) 0.063
TG/(mmol-L™") 1.6(1.1,2.3) 1.5(1.1,2.3) 0.221
LDL-C/(mmol*L ") 1.7(1.2,2.3) 1.7(1.1,2.3) 0.053
HDL-C/(mmol*L™") 1.0(0.9,1.2) 1.0(0.9,1.2) 0.433
Non-HDL-C/(mmol+L™") 2.5(1.9,3.3) 2.4(1.8,3.1) 0.091
ApoAl/(geL™") 1.2(1.1,1.4) 1.2(1.1,1.4) 0.437
ApoB/(geL ™" 0.7(0.6,0.8) 0.6(0.5,0.8) 0.064
ApoE/(mgeL ") 36.0(28.0,45.0) 35.0(27.0,43.0) 0.217
Lp(a)/(nmol<L ") 45.0(15.0,123.0) 39.0(15.0,118.0) 0.656
hs-CRP/(mg+L™") 1.1(0.5,3.4) 1.0(0.5,3.0) 0.047
¢TnT /(ng*mL ") 0.5(0.2,1.0) 0.5(0.2,1.0) 0.972
NT-proBNP /(ng*L ") 417.5(354.8,656.5) 456.0(366.4,773.8) 0.003

Hb: IML4T H ; RBC : 141 ; WBC : A 41 ; RDW : ZLAN I 4347 55 & 5 e GFR AL B AY B /NeR BE 1 % UA R IR s FBG - 55 I
TR HbA Lo BHAR IM 2T 7R (5 TC : 5 IH [ 5 ; TG = Hil; LDL-C « {555 B2 IS 75 14 A & 5 ; HDL-C : 15 %5 5 N8 7 1 EL [ /5% ; Non-
HDL-C : 3F 5% AR 8 A I E B ; ApoA 1 : # AR FE 1 A1; ApoB: # G #5 F1 B ; ApoE : # R FE 1 E; Lp(a) : JR A a; hs-CRP: 4 C

S A 5 TnT : JJUES £ 1 T s NT-proBNP « 22 3 A< St i 44 K A4
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23 BEAMRBEAAANLRZEL G5 (FE3) MPV 4 2R M EH . BN E . S A KL
BoR: BNLRA 5 MNLRA., & MPVAH YK FISCHRE AN B JE 22 S TG 200 L

®3 BEEKREMZERR

bR Bk fENLRZ(n=1668) ENLR 4 (n=557) Pt {EMPVH(n=1635) EMPVH (n=577) PIi
M AEEL 2(1,3) 2(1,3) 2(1,3) 0.431 2(1,3) 2(1,3) 0.494
LM/% 243(10.92) 179(10.73) 64(11.49) 0.619 178(10.89) 62(10.75) 0.925
LAD/% 1832(82.34)  1378(82.61) 454(81.51) 0.553 1 334/301 486/91 0.154
LCX/% 1359(61.08)  1012(60.67) 347(62.30) 0.495 1013/622 340/237 0.199
RCA/% 1390(62.47)  1038(62.23) 352(63.20) 0.684 1 034/601 347/230 0.186
ST 1(1,2) 1(1,2) 1(1,2) 0.216 1(1,2) 1(1,2) 0.993
FHKE/mm  33(18,60) 33(18,58) 36(20,61) 0.283 33(19,58) 34.5(18,60) 0.977

LM /& 3:F; LAD : B f 3 s LCX : 22 [A1iE 37 s RCA - A7 IR B Bk

24 MARRRBEALAEFE 450 (F4. £ MACEM k4 E & TKMPV 4 (P<0.001) .

5. F2) Bn: BINLRAART LA LE /121 NLR=3.15 H MPV=14.2 & # 1 1 4£ MACE &
Uit AEBEHAE] MACE MRS 1 4F MACE & AR 5 A B T NLR<3.15 H MPV<14.2 41, NLR<
FAENLR 41 (P<<0.001) ; = MPV 4 AR % 4= 3.15 H MPV=142 ¢ HINLR=3.15 H MPV<
TR/ . A B ] MACE SR AR 5 148 142 41 (P<<0.001) .

#*4 A[E/KFENLR HF MPV AHBAREHEEREE

n(%)
27D fENLR 4 (n=1668) mNLRZH(n=557) P [EMPVZ(n=1635) EMPV4»n=577) P{H
TCE /2 LR 85(5.10) 65(11.67) <0.001 79(4.83) 70(12.13) <0.001
{EBEI R MACE 141(8.45) 75(13.46) <0.001 114(6.97) 100(17.33) <0.001
1 4£NMACE 180(10.79) 195(35.01) <0.001 200(12.23) 171(29.64) <0.001
NLR : P 4155 9k EL A L AR, MPV: /NP 3R s MACE : RELO IS A R FiF
#5 NLRAMPVBEEHBDRNREGLERILE
n(%)
sk NLR<3.15 HMPV NLR<3.15 H. NLR=3.15 HMPV NLR=3.15 H. Pl
<142(n=1231)  MPV=14.2(n=429) <14.2(n=404) MPV =14.2(n=148)
ToIZ L/ 1 g 33(2.68) 52(12.12) 46(11.39) 18(12.16) <0.001
FEBEIA MACE 59(4.79) 8(1.86) 55(13.61) 19(12.84) <0.001
1 4ENMACE 85(6.90)" 92(21.45) 115(28.47)" 79(53.38) <0.001

NLR : H P07 A0 M0 5 9k B A0 FE A MPV: I/ OB R F s MACE : 200 M4 A B 354, "P<<0.001 5NLR=3.15 H.
MPV =142 ZHH I

fIENLR41 “ FINLR4L fEkMPV4]L = @MPV4L 1.00 p—

1.00 1.00 . 0751 S
= 07 : e — 050

1 0.50 1 0.50 e 0.25} * NLRS3IS&MPY>142

® g = - B NLR S sy S 2
B 0.25 5 B 0.25 e 0 = . L ,
0 . . . . 0 . , , , 3 6 9 12

3 6 9 12 3 6 9 12 W/
INF1E]/ A INFIE)/

1231 1231 1229 1222 1165
429 428 387 363 338
403 401 390 349 297
148 136 81 72 69

{ENLR4L 1660 1659 1616 1585 1503 RMPV41 1634 1632 1619 1571 1462
NLR4L 551 537 471 421 366 mMPV4lL 577 564 468 435 407

2 Kaplan-Meier £7FHZ& 5 RS 1 £ MACE
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LVEF. eGFR. ¥¥fbii£I & (HbAlc) . LDL-C,
hs-CRP, cTnT. NT-proBNP. [fil %5 245 {7 i 1 5 48
HANEOLG, NLRAZRTCE i /12 i im AR 148
MACE 172 i &% (P<0.05) , MPV J&
AJ5 14 MACE SR 52 [ 2 ( P=0.0032 ) .

2.5 NLR & MPV 5 ACS %% PCI A J5 R B F4H4
Hwm LR (Fe, £7) R NLREH S MPV
R EBE AR TR /B . E B iE MACE il
AR JG 14 MACE 1Y %& A4 KB 5 @ (P<<0.001) ;5
MOEARRY . PRSI BMI, @I . BRI . TR

% 6 NLR 71 MPV 3} ACS £#& PCI REFREHZINHEEZE logistic 247

. TCE i/ MR BB MACE 1 4EMACE
A==l
OR(95% CI) P{E OR(95% CI) P OR(95% CI) P{H
NLR 2.290(1.682~3.117)  <<0.001  1.593(1.224~2.072)  <<0.001  3.244(2.714~3.878)  <<0.001
MPV 2.511(1.846~3.414)  <0.001  2.486(1.933~3.195)  <0.001  2.423(2.022~2.903)  <0.001
NLR : R 41550 EL A0 HE AR MPV: I/ MCE AR s MACE : £ 200 1A A R
%7 NLRF MPV 3f ACS £# PCl REAREHZMAE E X logistic 7547
N e/ 12 I i FEBEH R MACE 1 sEMACE
al==N
OR(95% CI) P1H OR(95% CI) PAH OR(95% CI) P
NLR 1.04(1.01~1.06) 0.008 0.98(0.96~1.04) 0.32 1.01(1.00~1.07) 0.013
MPV 1.01(0.99~1.03) 0.11 0.99(0.98~1.05) 0.29 1.02(1.00~1.05) 0.032

NLR : A7 40 i -5 9k EL 4 HUAE ; MPV: T/ IMCF- AR s MACE : £ 20 M A R

KFB—4848 (P<0.05) . Hosmer-Lemeshow fU45
RS R . WEFREGTIA 1 4F MACE 14
R4F (P=0.547) , WlfERE A MACE ( P=0.029 )
KICE /2 M P ARCR KA P=0.001, &7 ).

2.6 NLR #= MPV #f ACS % # PCI R & R B F 144
Hra e M MIEL ROCHHT (K3, #8) Bn:

NLR 8k & MPV #iil ] Jc &2 3t /1% 1 3t . A B 1 1)
MACE AR5 14F MACE &4 B2 R L ( AUC )

TeE /AR ML {ERBEHITHIMACE 14EMACE
100¢ 1007 1007
i 7 "
8or = 8o0r |
/J;/fd{v 4 «.;..}"/ v
i 60} / 607 i i 60F
B ) B | / i)
Mg 40+ r'/ m% 40+ " m 40
/ f'w /
207 4 — NLR+MPV 20 — NLR+MPV 20 i/
—NRr Wy | NLR i
/ ] ] | —— MII’V | | | | *MFI’V ! | | | T |
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
1 —HF % 1= 1 —FE5
B3 NLR# (8() MPV il ACS ## PCI KERREMHH ROC &N
%8 NLRF () MPV il ACS 2& PCI REAREHMMNE
FEhR TCE /e R {EBEHIEIMACE 1 FENMACE
NLR
HWHE 2.557 3.656 3.434
AUC 0.658(0.638~0.678) 0.583(0.562~0.603) 0.677(0.657~0.697)
RAPUE /% 66.67 31.94 48.00
/% 61.45 85.27 85.60
MPV
WHE 14.400 14.500 14.500
AUC 0.637(0.617~0.658) 0.636(0.615~0.656) 0.635(0.614~0.655 )
RAE 1% 45.64 4533 43.40
FESE % 78.72 80.38 82.18
NLR+MPV
AUC 0.701(0.681~0.720) 0.698(0.678~0.717) 0.766(0.747~0.783)
REE % 63.09 55.14 58.80
R % 72.22 79.18 81.30
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3 3t i 545, P Z AR B I A TS R 3G i, 9
. TE

ACS KIRHT, HUARLL T 2t RAE v R,
NLR Ft = AT g 55 S0P 4 AE 1T rb M b 4 it 1) 412 % A
PR A BV E A 5. BREERTSE ' 26,
Hh I 200 6 3 2o TRV AT AR Bl ks A 1 10 Bk
B, bR ARG . RS SR A A LA
ZFPRAEAN R, PEUEBEEaE S, R, kR4
TG AN B2 e 30 Jk ok s 1 £  RREARZS 1Y
TR, 5T RERS N Sh K R R AL B AR R T
I3 e o v 1 RS | AN e [T ey S MR (9 EE IR
MR SR, S ECE AN ML 5 ZERPURCE I
BELWT; 324600 P B A L w4 R ot/ N B
[T AR St A R i i ™ o Li %V OSIESE,
O WUEERE & b, A AR T B 1+ NLR &+
M A, HPCLAR Y & A= JC & 3 /12 i 3t 19
KBS, A5 %P, ACS ##EH, NLR &
B/ . A B Rl MACE FIAR J5 1 4F
MACE &4 R 3G s HEBR AR . PE%1] . BMI,
iR . BEPRSE . WM. LVEF, eGFR, HbAlc,
LDL-C. hs-CRP. c¢TnT. NT-proBNP. Ifil. & & 7%
T8 LA SR A DL AR TR 24 I R, NLR A B R
i /B I FIAR ST 1 4E MACE S5t 7 520 K 2,
NLR BR300 1, ACS 3 & EJCE G /2 L im AR
J& 1 4F MACE AU 53 31138 0 4% Fi 1%

/AR A St RAE B NV, 7E ACS (195
AR PR R R SEREAE Y I AR A /MR AT 4R
HE A0 5 22 400 00 A PN R 20 A BLVE L, AR R AR
JEL DR 3k B 7 A, 88 2 ks A A A BE B ) A AR
SEME; AN, I NRFNEE 4R R E AT 8L
SERSIBK MR o /MRS S AT A R
PR M/ AL o 6 AR I O 2 K A AR AR
A6 ELIEFE MR, E 1S BOR SRS AR, B A i/
/N1 121 RN T 1 NS (B 5] R4 NY,
WAL FE bR, MPV ] S BB E A 40 M 3 AR S5 AR
WG PE A /N AR TR D B A R I LN
FAFS s R AT Sz e i/ A SRR S L A
ACS Kt firh, Kot i/ Mk iEFe, 38R
{14 LIRS DB R, T R AR R 4 ot I A
T Z ) BCEURLA o BURL, TS 5 il MR P

B E B AP, WifiAe R A2 (TXA2) | 5-
Faf (5-HT) | p- Mi/MkiEk 8 F1 A i /i R 7
(PF4) "7 REFFEE, ACS HEH, MPV J|
A CE N/ 2. ARSI MACE MRS 14
MACE XU 38 i; HEBRIR <R £ T4k /5, MPV
ARG 14 MACE [l Sz 52 R 28, MPV g3
LA, ACS B RS 14 MACE S5 XU
N 2%, AW —2 04 T NLR. MPV KM
KA T ACS 35 PCAR 5 40 K TR R =i
BIME, 455 58, NLRIES MPV B A5 1 48
ANRFFN AUC BASAE, (AR T8,

Zi B Rk, NLR, MPV ¥k [ Il H BLAS A 8
b, EARMIPE . MARIREE . TCRIZ 1555 R A,
ABFSEUESE, PIE VR PEAL ACS i TR
WIS R FORTRRR, ILAN, BEA RS S 1EGarsr
JZ07k, "IREA B TIE T ACS BE IIRIT XA
U A
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