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[ Abstract ]

infarction ( AMI) , but may pose a risk of post—PCI left ventricular remodeling ( LVR ) .In recent years, two markers of

Background Percutaneous coronary intervention ( PCI) is an effective treatment for acute myocardial

systemic inflammatory response, neutrophil to lymphocyte ratio ( NLR ) and lymphocyte to monocyte ratio ( LMR ) ,
have been verified to be related to in—hospital mortality and long—term prognosis of AMI patients, but their relationships with
LVR are not clear.Objective To explore the relationships of NLR and LMR with LVR in patients with ST—-segment elevation
myocardial infarction (STEMI ) after PCI, offering clinical evidence for the prevention and treatment of post—PCI LVR in
such patients.Methods 284 STEMI patients with PCI were recruited from Central People’”s Hospital of Zhanjiang from June
2016 to June 2019.Among them, 59 with post—PCI LVR and 225 without post—-PCI LVR were assigned to LVR and non-LVR
groups, respectively.Baseline information, overall treatment, pre—PCI laboratory indices, markers of inflammatory response
at discharge, 6 weeks and 6 months after PCI, cardiac function indices of two groups were compared.Correlations of NLR
and LMR with LVEDVI at different time points were analysed by Pearson correlation analysis.The influencing factors of post—
PCI LVR in patients with STEMI after PCI were analysed by multivariate Logistic regression.ROC analysis was performed to
determine the optimal cutoff value of NLR and LMR in predicting post—-PCI LVR in patients with STEMI.Results The average
NLR and LVEDVI decreased successively at discharge, 6 weeks and 6 months after PCI in the patients compared with the
pre—PCI levels ( P<0.05) .In contrast, the average LMR increased successively at discharge, 6 weeks and 6 months after

PCI ( P<0.05) .Pearson correlation analysis results showed that, NLR was positively correlated with LVEDVI before PCI,
at discharge, 6 weeks and 6 months after PCI ( 7=0.377, 0.305, 0.305, 0301, P<0.001) , while LMR was negatively

correlated with LVEDVI before PCI, at discharge, and at 6 weeks and 6 months after PCI ( r=-0.217, -0.346, -0.299,

-0.241, P<0.001) .Compared with those without post=PCI LVR, those with post=PCI LVR had higher prevalence of diabetes,
and higher average level of 24—hour NT-proBNP ( P<0.05 ) .Moreover, LVR group showed higher average NLR and lower
average LMR before PCI, at discharge, 6 weeks and 6 months after PCI ( P<0.05) .Besides, LVR group demonstrated lower
average LVEF and higher average left ventricular WMSI score ( P<0.05 ) .Multivariate Logistic regression analysis showed that
diabetes [ OR=1.117, 95%CI (1.057, 1.178) ), 24-hour NT-proBNP [ OR=1.058, 95%CI (1.019, 1.101) ], pre—
PCINLR [ OR=1.270, 95%CI ( 1.025, 1.618) ], NLR at discharge [ OR=1.371, 95%CI (1.040, 1.719) ] , NLR at 6
weeks after PCI [ OR=1.458, 95%CI (1.117, 2.001) ], NLR at 6 months after PCI [ OR=1.555, 95%CI ( 1.258, 1.968) ],

pre=PCI LMR [ OR=0.689, 95%CI (0.578, 0.852) ], LMR at discharge [ OR=0.612, 95%CI (0.524, 0.871) ],
LMR at 6 weeks after PCI [ OR=0.458, 95%CI (1.117, 2.001) ), LMR at 6 months after PCI [ OR=0.769, 95%CI
(0.609, 0.917) ), and LVEF [ OR=0.863, 95%CI (0.809, 0.919) ] were the influencing factors of LVR after PCI in
patients with STEMI ( P<0.05) .ROC analysis showed that before PCI, at discharge, 6 weeks and 6 months after PCI, post-
PCI LVR could be predicted by NLR with the optimal cutoff value determined as 5.6, 2.9, 6.0, and 4.3, respectively, and
could be predicted by LMR with the optimal cutoff value determined as 1.7, 3.1, 3.2 and 2.9, respectively.Conclusion NLR
and LMR are independently associated with post—PCI LVR in STEMI patients, which may possibly participate in the occurrence
and development of post—PCI LVR.So the risk of post—PCI LVR can be clinically assessed in high—risk groups by the optimal cut—
off value of NLR and LMR at different time points, then targeted prevention and treatment measures can be delivered based on
the assessment results.
[ Key words] Myocardial infarction; Neutrophils; Lymphocytes; Monocytes; Inflammation; Ventricular

remodeling; Correlation

2P0 WUAEFE (acute myocardial infarction, AMI)
SR N BOEMBER R TG . 2 KRB kA
A 97 (percutaneous coronary intervention, PCI) 1] Ji
/N AMIEE O VSR IAR, Ry 2.0 hRE, dEmie
EREAI R, HEE PCLE S LA DEEM (left
ventricular remodeling, LVR) , ] gE— S EL MASFE
TR PR Sy L LVR 2O EXT IR S 2 . HL

PRARIBIFN SN B (1) —Fh R, H A4 70 O AR
XML XSS A2 AL, ImARRBUA I RN B2
FIDIREBAE S 2L Iah, O MUAIEAL K . SRAES T
SR NI | 8] 5N MG B S AT A A s GE
SEALONE 4 S LVR %),

AT A 1w AR 8 A e A0 8 M S L 0 Jok o A i A ot
PP AE R . R R A S bk D 4H A L {E ( neutrophils



S o Ji B 1076505 2 5. 20204F:7 H 2152848505730

BeRMIAE: hip: //www.syxnf.net .31

to lymphocytes ratio, NLR) . k210 55 S A% 240 i LU
(lymphocyte to monocyte ratio, LMR ) 1E 4B 44 I
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#Fz 1 STEMI BE ANFAFE] 4 NLR, LMR, LVEDVI ZE{b 1580

(x+s, n=284)
Table 1 Average levels of NLR, LMR and LVEDVI before PCI, at
discharge, 6 weeks and 6 months after PCI in patients with STEMI

A ] NLR LMR LVEDVI ( ml/m*)
ENif] 7421 3.0+ 1.2 825+ 128
tHBE AT 3.7+1.9° 3.6+1.3" 79.0 £ 12.1
KI5 6 J 29+1.9" 40£1.3" 73.6 £ 13.4"
RJF 6 4~H 2.1+1.8™ 49 +14™ 70.4 +12.9"
FAg 428.358 101.325 51.082
P{E <0.001 <0.001 <0.001

TE: SARETHE, P<0.05; S5HBER HLE, "P<0.05; HARJE 6
JE L4, P<0.05; NLR= kiS5 bk L 400 F B, LMR= k40
M5 BAAZ AR LU AR . LVEDVI= Zo0 3 SF sk AR A TR E 8

%2 STEMI B AR NLR . LMR 5 LVEDVI PR SEHE 54T
Table 2 Correlation analysis of NLR and LMR with LVEDVI before PCI,
at discharge, 6 weeks and 6 months after PCI in patients with STEMI

NLR LMR
LVEDVI
{8 P1A r{H P1H
pN:{] 0.377 <0.001 -0.217 <0.001
H BERT 0.305 <0.001 -0.346 <0.001
FNEXY 0.305 <0.001 -0.299 <0.001
ARG 61 H 0.301 <0.001 -0.241 <0.001

ARB. B - SR . 55 RHA R . A T2258) .

FIRFEE AR LR, ZR g% E X (P>0.05) ;

LVR 4B E BRI A A% m T LVR 4, ZRA%01
FE Y (P<0.05, W#E3) .
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R AR ARG TR L, 2R g X
(P>0.05, WFE4) .

25 LWERARIE. RUERNAREY WHEBE
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Cr. eGFR b3, 2R IGil¢5E X (P>0.05) ; LVR
ZH 2 24 h NT-proBNP = TJC LVR 41, ARfij. i Beht
KARJG 6 8. 6 4~H NLR KTJE LVR 4, ARy, B
ARG 6E. 6 N LMR/NTFE LVR 4, Z5HS
i X (P<0.05, W#E5~6) .

26 DIUIEETEAR M4 EH RTHT LVEDVI, Peak E.,

Peak A, Ele’ LA, R TG IT5%E X (P>0.05) ;

LVR 41 % LVEF ik T JC LVR 41, WMSI ¥4 & TG
LVR 4, ZRA%I¥E X (P<0.05, W3E7) .

27 ZHERSH HRERSPA ST R 0T
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A, HATZHE Logistic FIH M, 45K W7, iR
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Figure 1 Scatter plots of relationship of NLR and LVEDVI before PCI, at discharge, 6 weeks and 6 months after PCI in STEMI patients
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Figure 2 Scatter plots of relationship of LMR and LVEDVI before PCI, at discharge, 6 weeks and 6 months after PCI in STEMI patients
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Table 3  Comparison of baseline information between the two groups

e : BMI SBP DBP e SRR (n (%) ) iyt (n (%) )
s Bl HE LR 7 = - -
b H(B1%) (pi5. %) (vzs, (x5, (7ts, (¥s, —_ \ e o N .
! =5 kow’)  mmHg) wmHg)  Wmin)  mIE RS AIRIMAE ACEISUARB B MU SRR MRS R
TIVRAL 225 157/68  58.0+147 25430 136+26  82+15 87+13  126(56.0)52(23.1) 72(320) 218(969) 207 (920) 11(49) 211 (93.8) 209(92.9)
VR4 59 4613 593+134 26130 138x28 8115 8612 41(69.5) 25(424) 22(373) 56 (949) 54 (915) 3(508) 56 (949) 56(949)
X2 () 1.537 0.611° 1.518" 0.695° 0456 0419 3512 8.776 0.59 0.536 0.014 0.004 0.107 0.307
P 0.215 0.542 0.130 0.491 0.649 0.676 0.003 0.442 0.464 0.905 0.951 0.743 0.579

. BMI= K8, SBP= Y&k, DBP=&F5KIE, ACEI= ML S5k EFEWEHMHIF], ARB= ML X5k [ ZARFLHF],

“HfH; 1 mm Hg=0.133 kPa

LVR= O EFEWM;

R4 MALFRITRO LR

Table 4 Comparison of treatment conditions between the two groups

@ ik ﬁ?ﬁﬂffl‘lﬂ j‘gﬁfﬂffl‘lﬂ ﬁ@symax i Ni syntax F7 ’fﬁj\i%f’tﬁf ’fﬁz\i%ﬁi ’fﬁj\i%ﬁ% WERSE G b Mafl  EHA
(r£s,h) (35, min) (Fzs, (x5, ) (Fzs,mm) (725, 1) (2, om) (%)) @M (%)) (n(%))
T LVRA 25 475+481 228+57 177+6.7 11.7+48 27:43 1604 3105 182 (80.9) 180 (80.0) 79 (35.1)
LVR 4 59 481477 21461 178 +6.5 12.1£48 219247 1604 3105 50 (84.7) 50 (84.7) 2(313)
t(x?) 0.085 1.707 0.102 0.659 1.286 0 0.143 0.465° 0.684° 0.097*
P{g 0932 0.089 0919 0510 0.199 1.000 0.887 0495 0408 0.756
TE: O xCH
x5 MALBRERAIIFRATEIRLE (f25)
Table 5 Comparison of pre—PCI laboratory indices between the two groups
an G, S fRLE ) e e NGl
’ ’ ’ ’ ’ ’ (pgl)  (ngl) pmovty e (173 m°) ')
JELVR 41 225 835£2.81 5.17+1.03 1.54+0.64 1.06+0.89 3.46+1.12 11.6£4.6 5.68+232 654+233 89+ 19 114 +54
LVRZ4l 59 841301 543+1.04 1.68+0.71 1.04+0.76 3.49+1.08 12.7+50 6.33+229 1453563 9121 118 £56
tH 0.144 1.722 1.461 0.158 0.185 1.645 1.921 16.594 0.760 0.475
PA{H 0.886 0.086 0.145 0.875 0.854 0.101 0.056 <0.001 0.448 0.635

T FBG= S MMM, TC= BAHEEE, TG= = Hith, HDL-C= % B g8 (AU EEE, LDL-C=fIL% B is 2 (A AL [ 8, FIB= - 4E A,
CK-MB= LB T/, NT-proBNP=N A uGHRKATIA, Cr= WLEF, eGFR= A5 B/ Nekigil R

R 6 PHBEARFM A NLR . LMR AL (x+5)
Table 6 Comparison of NLR and LMR before PCI, at discharge, 6 weeks and 6 months after PCI between the two groups
" NLR LMR
iVl % — — - — — — — —
AR B ARIF6JH  ARF61A AR RN ARIE6MH A6 1H
J& LVR 41 225 6.9+2.5 35+1.8 27+14 1.8+1.6 3112 37+1.6 4115 5115
LVR # 59 8.6+2.7 45+19 35+1.6 33+1.8 26=1.1 3015 35+13 4212
e 4.432 3.636 3.572 6.547 2.847 3.114 2.581 4.078
PH <0.001 <0.001 <0.001 <0.001 0.005 0.002 <0.001 <0.001

ARG KA LVR BB B 31 1.7.3.1.3.2, 2.9 I
K 3~4 Jt39) .
3 it
STMET 3= 2L th etk 20 ik P ZE A AR T2 S 8, i
PCI g SR P ZE 1M A8, PR el R B WK IV AE A, I
AR S T g i 0O LA BN T PR R AT, 46/ IMETSE
N, TSGR R E RS, & Y HEYT STEMI A E LT
B W R, RIER TS STEML K 4E . KRk
FUE BA— B AR, RN T

Z:15 STEMI % LVR &4 RIE . AWF5cai R g
7N, STEMI & ARAT. HBeit X ARJS 6 . 6 1~ H NLR
5 LVEDVI 21EFH3E, ARur. BBt AR 6 . 6 4>
H LMR 5 LVEDVI £ A%, FB NLR. LMR f[gg&
5 STEMI #.3%% PCLJ5 LVR &4 K, [RIEAIG R
T AT BE & 4= LVR 45 /G STEMI H & #2145 —Fh ey o
SATHIIT:, e BRI MRS IRIT I 4S5,

ARG RSN XT STEMI (193797 CBUSIREEE, (HiX
B AU E D RE A R I R I () = 2L m) 8, LVR
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RT PHBERATONREIRRIRILE (x5)

Table 7 Comparison of pre=PCI cardiac function indices between the two

groups
R
TLVR4lL 225 820+13.5 54.68+559 0.73+0.12 0.78+0.11 1094=141 132021
LVR 4 59 8432107 48974625 072011 0.77+0.12 11.24+246 152025
i 1.212 6.811 0.579 0.609 1.221 6.249
P{g 0.227 <0.001 0.563 0.543 0.223 <0.001

TE: LVEF= Z0 % 0340, Peak E= /2 57 a8 ET sk G401 it 72
TWEE MG, Peak A= /c b3 5 AT TRIG I S0 280 0 (EL VAT IR EL, B/
e’ = WU /: b 3 U8 5 70 7 S IR I 2 L, WMSI= S BEIZ SR
B

% 8 STEMI i3 PCI 5 & LVR SRR Y Z N E Logistic 1115
B

Table 8 Multivariate Logistic regression analysis of influencing factors of
LVR after PCI in patients with STEMI

g B SE Waldy’ff OR (95%CI ) P
IS 0111 0027 16891 L1117 (1057, 1.178)  <0.001
24hNT-poBNP 0055 0.019 8379 1058 (1019, 1101)  <0.001
AR NLR 0239 0.088 7376 1270 (1025, 1618) 0002
i NLR 0316 0.1l 8105 1370 (1040, 1719) 0,009

A5 6 I NLR 0377 0102 13.661
RE6AANR 0441 0124 12.648
RFT IR -0377 0130 8421
HBER LMR 0491 0.162 9.186
AR6EIMR =032 0.125 6.636
RE6AAIMR <0263 0.104 6,395
LVEF -0.147 0033 19.843
WS/ 0014 0009 2420

1458 (1117, 2.001)  <0.001
1555 (1.28, 1.968)  <0.001
0.689 (0.578, 0.852)  <0.001
0.612 (0.524, 0.871)  0.004
0.725 (0617, 0.894)  0.027
0.769 (0.609, 0917)  0.018
0.863 (0.809, 0.919)  <0.001
1.014 (099, 1.032) 0051

R 9 R[FEINHE] A NLR. LMR XF STEMI 3% PCI J5 & 4= LVR 70
AN

Table 9 Predictive value of NLR and LMR at different time points for
post—PCI LVR in STEMI patients

Kl AUC (95%C1) gﬁ% g Y Oﬁgg&”/ s %"f}f? *ﬁ:?

RFT NLR 0718 (0.627, 0749) 56 0039 0337 6531 7944
HBEENLR 0717 (0661, 0.768) 29 0035 0.400 8980 5021
RIF6FINIR 0857 (0811, 0895) 60 004 073 7959 9404
AR6ANR 075 (0,699, 0802) 43 0046 0548 6122 9362
RATIMR 0706 (0649, 0758) 17 0040 0334 5510 7830
BB IMR 0621 (0.564, 0.649) 31 0042 0179 8980 3223
AFGFEIMR 0611 (0541, 0.645) 32 0045 0162 6531 677
RIF6AAIMR 0618 (0558, 0.675) 29 0.046 0267 5306 7362

1 AUC= i T i

KA RJEFERT 4 = AR, SRR RAER] . HE5E
WL oY, Horh R T A B EREIRER O
AWFFELE W75, NLR. LMR J2& STEMI #£ % PCI 5 &
A LVR W7 fa B &R . WU & A 20 IS st )
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Figure 3 ROC curve of NLR at different time points in predicting post—

PCI LVR in STEMI patients
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Figure 4 ROC curve of LMR at different time points in predicting post—
PCI LVR in STEMI patients
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