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CO. CI } SV EE#pE# (P<0.05) . PCIARJG 1, 3, 6. 12, 24, 48, 72h, B4 C 41i% SBP, DBP =1 A 41,
C 413 SBP, DBP T B4l (P<0.05) . PCIAF 0.5, 1. 3, 6, 12, 24, 48, 72 h, B4 C 413 CO. SV/hF
A, CIET A4 (P<0.05) ;5 CZHHH CO/NT B4, CIMET B4 (P<0.05) . (4) Pearson A4S H WK,
AF NLR 5 AMI 835 PCI ARJ5 72 h N SBP (r=0.425) . DBP (r=0.465) S1EHIG, 5 AMI & PCI RJ5 72 h I CO
(r=-0.280) . CI (r=-0.378) . SV (r=-0.451) ZH K (P<0.05) o Z5i® AKHINLR 5 AMI B4 PCI RJ5 72 h
WIERN L3N S fabnf 0, TREA B TIFAl AMI 835 PCIARSS 72 h NI 8h 112773
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LIQJ, LIZL, WEN Z Q, et al.Relationship between preoperative neutrophil to lymphocyte ratio and noninvasive
hemodynamic index within 72 hours after percutaneous coronary intervention in patients with acute myocardial infarction [ J ] .

Practical Journal of Cardiac Cerebral Pneumal and Vascular Disease, 2019, 27 (6) : 29-34.

Relationship between Preoperative Neutrophil to Lymphocyte Ratio and Noninvasive Hemodynamic Index within 72
Hours after Percutaneous Coronary Intervention in Patients with Acute Myocardial Infarction LI Qingjun, LI Zelin,
WEN Zhigiao, LIANG Yan, LI Juan, LIU Shanming, YE Xiaomin
The Central People’ s Hospital of Zhanjiang, Zhanjiang 524000, China

[ Abstract] Background Hemodynamic disorders after percutaneous coronary intervention ( PCI) are associated
with occurrence of heart failure, to clear the relationship between preoperative neutrophil to lymphocyte ratio ( NLR ) and
hemodynamics after PCI is helpful to reduce the risk of heart failure. Objective To investigate the relationship between
preoperative NLR and noninvasive hemodynamic index within 72 hours after PCI in patients with acute myocardial infarction

(AMI) . Methods A total of 150 AMI patients underwent PCI were selected in the Central People’ s Hospital of Zhanjiang

from January 2016 to January 2019, and they were divided into A group ( with NLR<2.22, n=50) , B group (with
2.22 < NLR < 3.84, n=50) and C group (with NLR>3.84, n=50) according to the tertiles of NLR. General information,
laboratory examination results (including WBC, Hb, PLT, TC, TG, HDL-C, LDL-C and hs—CRP) , LVEF, drug
usage and noninvasive hemodynamic index (including HR, SBP, DBP, CO, CI and SV ) at different time points after PCI
were compared in the three groups; Pearson correlation analysis was used to analyze the correlation between preoperative NLR
and noninvasive hemodynamic index within 72 hours after PCI in patients with AMI. Results (1) There was no statistically
significant difference in male proportion, BMI, comorbidity, smoking rate, Killip classification, Hb, PLT, TC, TG or
LDL-C in the three groups ( P>0.05) .Age in groups B and C was statistically significantly elder than that in A group, WBC
and hs—CRP in groups B and C were statistically significantly higher than those in A group, while HDL-C and LVEF in groups B
and C were statistically significantly lower than those in A group ( P<0.05) ; age in groups C was statistically significantly elder
than that in B group, WBC and hs—CRP in C group were statistically significantly higher than those in B group, while HDL-C
and LVEF in C group were statistically significantly lower than those in B group ( P<0.05) . (2) There was no statistically
significant difference in proportion of patients using statins, aspirin, [3 acceptor blockers or calcium antagonists in the three
groups ( P>0.05) . (3) There was statistically significant interaction in HR, SBP, DBP, CO, CI and SV between time and
method, respectively ( P<0.05) ; main effects of time and method were statistically significant in HR, SBP, DBP, CO,
CI and SV ( P<0.05) . After 1 hour, 3 hours, 6 hours, 12 hours, 24 hours, 48 hours and 72 hours of PCI, SBP and DBP in
groups B and C were statistically significantly higher than those in A group, mean while SBP and DBP in C group were statistically
significantly higher than those in B group ( P<0.05) .After 0.5 hour, 1 hour, 3 hours, 6 hours, 12 hours, 24 hours, 48 hours
and 72 hours of PCI, CO, SV and CI in groups B and C were statistically significantly lower than those in A group, mean while CO
and CI in C group were statistically significantly lower than those in B group ( P<0.05) . (4) Pearson correlation analysis results
showed that, preoperative NLR was positively correlated with SBP ( 7=0.425) and DBP ( 7=0.465 ) within 72 hours after PCI in
patients with AMI, respectively, but was negatively correlated with CO (r=-0.280) , CI (r=-0.378) and SV (r=-0.451) ,
respectively ( P<0.05) . Conclusion Preoperative NLR is significantly correlated with noninvasive hemodynamic index within 72
hours after PCI in patients with AMI, which may be helpful in assessing the hemodynamic status within 72 hours after PCI.

[ Key words] Myocardial infarction; Neutrophil to lymphocyte ratio; Percutaneous coronary intervention;

Hemodynamics
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2EhREY), Ho R A SRR R RE B VI OC, R
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Koo AWFTE BIEHTIARRT NLR 5 AMI (2% PCI RJ5 72
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ARG M sh 1 43e5%

1 #ERSHZE

1.1 —W%oR PEHC 2016 4F 1 H—2019 4F 1 H 7E#t
T N RS BEAT PCLAY AMI B35 150§, 45 &
( &tk ST BiAE ALL IUFEIS W FIG s ) 1 vhi
AMI Z2WibriE. IARRME: (1) B4 PCIIRAE; (2)
Killip 3% 11 ~ V9%, HEBRbRuE: (1) AOUEMAR s
fd FHTH 25909677 5 W46 15 ( SBP ) << 90 mm Hg ¥ S
(2) RItAE MYy ZoREIRE; (3) At
WG . REE;  (4) IRIRERIAN TR E . ARIFRE
BT N RIE B A A AL, IrE B
XA FIE 2B A R 1S .

1.2 NLR M 24341 F PCLARHT 1 d BT A &
BRI S ml, WA S HUEE M EE D IFET 4 Ck
FEP AR, SR 4 A s AR BT (bRt pa e Rt
A RAT A=, RIS, M11-LW C200) i o kr
M. WL TR, JF TS NLR. #R4E NLR =
O3B T A R 4 NLR<2.22 # 50 1] (A 4H) |
222 < NLR < 3.84 % 50 {4l (B4l ) . NLR>3.84 # 50
B (Cc4l) .

1.3 WESEbr

1.3.1  — Bk ABE 24 h IWIEE AT A (g — IRl
FLFRAERE PR AR (BMI) | A 30 (ELFR B PRI |
L . RIARIACAE ) | WS % Killip 734 o

132 LI EM AR AR M A0 2 Sl %0 (LVEF )
KA A AT (PR (dbmt) BHEARAF
HepE A MTT-LW €200 ) & (1 40 114 (WBC) |
ML (Hb) | i/t (PLT) | SUIHEEE (TC) |
SEEHM (TG) | mEENREAMEE (HDL-C) |
15 %% J2 B & (1 A [ i (LDL-C) M i C e v & M
(hs—CRP) ; R @S WL (Jbat AR )y i =
S R EI A=, AU S2000) K LVEF.

1.3.3 2y oL EsRrA BE RS, &

AR TR 258 . BTRIDCAR . B — SZ AR 77 S
FHEPLA.
1.3.4 Tl sh 7144645 R H BioZ.conl LA I i
B 1A W SO T A R PCIAR B2 52 0.5.1.3.6.,
12,24, 48, 72 h LA i sh J12#48 bR, 5 0% (HR ) |
ML (F5G SBP FIEFiK & (DBP) ) | D& (Co) |
DAEFREC (C1) KAt E (SV) .
1.4 Gil2e SRA SPSS 21.0 Giit=# kA7 58
ARBR, THERPERILL (xxs) R, Z4L0H HECR R H
R 200, MW HLECR ] SNK—g #5565, 52 I &%
i R SR 28 o1 52 0 4t 260 s TIOR3 AT R H
x> KB, ARETNLR 5 AMI 3% PCI ARG 72 h N 41
ML 3l 1 2738 bR AR DG 53 B K F Pearson AHOC /0 HT o
DL P<0.05 NZERAGITFE L.
2 HR
2.1 3HBHE TR, SR E R AR PR ) LVEF L
3HBEA BRG], BMI, S WM . Killip 43
2. Hb. PLT. TC. TG M LDL-C &, ZRELit%
B (P>005) . 34 BHFER . WBC., HDL-C. hs—
CRP 2 LVEF b, ZRA%1E L (P<0.05) ; B
HMCHBFEFRRT A4, WBC, hs—=CRP =T A 4,
HDL-C.LVEF . T A4, ZRA G52 L (P<0.05);
CHHBHEEI KT B4, WBC, hs—CRP 5 T B 4,
HDL-C. LVEF X T B4, ZRA%i2=E X (P<0.05,
WE1) .
2.2 3ABEAYME AN A 3 AEE P AT
iy, BTEIDTAR, B - SZARFHE . A5 B AP
Frd bbb, 2R gt E L (P>0.05, Wk2) .

R2 3UBEAYMEAREIE (n (%) )

Table 2 Comparison of drug usage in the three groups

U P RITIEZSY) BTEIDULAR B - SZAARBHIR 5 T

AZl 50 48 (96) 49 (98) 47 (94) 11 (22)
B4 50 47 (94) 48(96) 48 (96) 10 (20)
CH4 50 47 (94) 48(96) 47 (94) 12 (24)
X’ 1H 0.264 0.414 0.264 0.233
P 0.876 0.813 0.876 0.890

23 34 PCLARJS AN [F[] &5 JC A 1L 7 31 1) 5 F5
bR % W] 5 7 B /E HR. SBP. DBP, CO. CI &
SV FAEEASHAEM (P<0.05) ; WFE]. 77 ¥:4F HR.
SBP. DBP. CO. CI } SV F E&0W % (P<0.05) .
PCIARJG 1, 3.6, 12, 24, 48, 72h, B4 A1 C 4l H
# SBP. DBP i T A 41, C 4 % SBP, DBP i T B
4, ZRASIHFEY (P<0.05) . PCIARJG 0.5, 1,
3.6, 12, 24, 48, 72h, BAAI C 4 HEH CO. SV /h
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Table 1 Comparison of general information, laboratory examination results and LVEF in the three groups
A ) AR 9 | I 4 i
g ke (7%@ : %/)] . BMkI/ . n)lﬁjn(/u) L : %)] Killip 434% (f4i])
xEs, ni% x*s, kg/m BHIR I i RIE Lt Mg Mg N
A4 50  47.7+146 34 (68) 22.47 + 4.68 7 (14) 16 (32) 23(46) 13 (26) 11 24 15
B4 50  503+155" 39 (78) 22.87 +4.79 8 (16) 19(38) 24(48) 12 (24) 12 25 13
c4l 50 55.4+153" 37 (74) 22.57 +5.04 9 (18) 21(42) 26(52) 15(30) 10 26 14
g gt T (e 3.425 1.295° 0.093 0.298° 1.083° 0.374° 0.477° 0.015"
P{H 0.035 0.523 0.912 0.862 0.582 0.830 0.788 0.988
S50 WBC (x+s, Hb (xxs, PLT (x=%s, TC (x+s, TG (x=xs, HDL-C LDL-C (x=s, hs—CRP LVEF
- x 10°/L) /L) x 10°/L) mmol/L ) mmol/LL)  (F+s,mmol/L)  mmol/L) (x+s, mgL) (x=s, %)
A% 685+1.53 1435+159 251.85+£59.85 3.92+1.10 1.62+0.75 1.12+0.25 2.19+ 045 200+095 61.55+11.38
B4  7.86+1.49" 1448+163 263.74+62.58 4.09+133 1.70+0.75  1.02+0.22" 2241041 3.04+ 124" 5832+11.41™
C4  8.68+195" 141.8+16.7 268.47+70.54 446+097 182+0.78  0.95+0.21" 2.36+0.35 354+ 121" 53.68+11.62"
L
Tfrgﬁ 15.072 0.426 0.882 2917 0.877 7.065 2322 23.712 5.947
P <0.01 0.654 0.416 0.057 0.418 0.001 0.102 <0.01 0.003

e BMI= AR, WBC= FIANEITEL, Hb= MLTEMH, PLT= /M4, TC= SAREEE, TG= =Bt H i, HDL-C= % 5 A5 8 IR,
LDL-C= % AR B I E , hs—CRP= #88L C )XW, LVEF= ZE0E S 050G A 400 PPk 4ni Sk e ani bl (NLR) <222 3%, B4
1222 < NLR < 3.84 %, C#4H NLR>3.84 #%; 5 A 4HL#R, "P<0.05; 5 B4, "P<0.05; “J x> {l, " Hufli, RERLSIHME N FE

TAH, CIET A4, ZRA41H#EX (P<0.05) ;
CHBH CO/NFBY, CIMEF B, ZRAGINFE
X (P<0.05, WFE3) .
24 FHEMSHr  Pearson HEHTEE R BR, KA
NLR 5 AMI & # PCI R J5 72 h I SBP (r=0.425) .
DBP (r=0.465) & IF A % (P<0.05) , 5 AMI /& &
PCI R J§ 72h § CO (r=-0.280) . CI (r=-0.378) .
SV (r=-0.451) 27K (P<0.05, WK 1) .
3 itig

AMI BEH A MR 8N )24 2500, 45 PCI AT A4k

P AMI FR 0 LB I P08 T A Eh 2%, (B0 AR
N R RZI DAL 0N & & 1P N5 - G S e (U
SYFL A PR R, AR A AR DU IR A |
R KRG . 4R FR R R A PR T A M T TR
PEMINR e B EVE ] . A RIS TERT TR B,
2R 5 B K RERE AL S 7 L U SRR e
BEAERFSE 220, IR O At Brh R T
VER, AN g2 AU e o 34 A S 7 B 2 7 )
SN ) L PCI ARSI / PR A5 5 A0 M PR e %%
AT . ATAEIE BOB, BRI 2 TE R SRR 7 R T b

o 200 "o 120 4 6.0 -
= = —
g ¥
g = S 55
— — 100 1 N
& 150 4 = £E
E = 80 é" >0
K [
= = ‘/JE g
Q100 A Q 0 Ko 45
s lin 1 —
2 , 2 40
0 2 4 6 0 2 4 6 0 2 4 6
3.5 NLR 80 . NLR NLR
E
e = 70 U NLR= R0 5 EL A0 0
UA - . 1=}
= - SBP= e/, DBP= 43K/ , CO= LAt
=2 = 60 Cle IEHHL, SV= BRI
UETE 25 - u[\g B 1 RAjNLR 5 AMI % PCIRJS 72 h
ZE 2 01 P BIIL B 127 bR X R A
— ° Figure 1 Scatter plot for relationship
2.0 ! ' b 40 ' between preoperative NLR and noninvasive
0 2 4 6 0 2 4 6 hemodynamic index within 72 hours after PCI
NLR NLR in patients with AMI
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Table 3 Comparison of noninvasive hemodynamic index at different time points after PCI in the three groups
T R G— ‘ : MR (i) \ ‘ ‘
RiERIZ ARF05h  ARiF1h ARJF3h ARfi6h  AJF12h ARiF24h AKRJF48h AR5 72h
A2 50 65+4 66+5 67+8 67+5 68+5 67 +4 67 +4 68 +3 68 +3
B4 50 65 +4 68 +5 68 +7 68+5 69+6 67+5 68 +5 68 + 4 68 +5
c4l 50 66+5 68 + 6 69 +6 68+5 69 + 6 68+5 68+5 68+5 67+5
F1i F 41 =105.654, F 41y =153.741, F ;:;=98.674
PH P <0.01, Py <0.01, Py <0.01
15 SBP (mm Hg)
ENELIE] ARJF05h AR 1h ARJF3h ARJF6h ARG 12h AR5 24h ARJ7 48 h ARJF72h
A4 125+ 21 129 £ 12 12211 125+ 12 128 £ 11 128 + 11 128 + 11 127+ 10 1289
B4 130 +21 129 £12 133 12" 130 £ 13 132 £ 10° 134 £11° 136 £11° 135+ 13" 138+ 13°
cH 138 +22 138 = 14 146 £ 12" 141 13" 142 £ 12° 141 £13" 140 £ 10™ 141 £ 12" 149 + 13"
FAl Fu=168.357, Fuu=112.576, F.;=105.515
P1E P9 <0.01, Py <0.01, Py <0.01
13 DBP (mm Hg)
ARJEHZ RJF05h AJF 1h AJF 3h ARJG 6h AJ5 12h AJ5 24 h ARJ5 48 h ARJG 72 h
A 72+21 80+ 13 74+8 70+8 71+8 70+ 10 72+9 72+8 75+7
B4 74 +£21 76 £ 13 78 +9" 76 +9" 77+£9° 79 = 10° 78 +9" 80 + 8" 79 +8°
c4l 76 + 20 77+ 11 82+9" 80+9™ 80+ 8" 86+ 10" 86+ 8" 839" 82+9"
FAl F s =89.654, F 11=79.658, F oy =66.484
P P <0.01, P <001, P <0.01
3 €O [Lemin™s (m?) )
A EIZ) AJF 0.5h AJF 1h ARJF 3h ARJF 6h AJF 12h ARJF 24 h ARJF 48 h AJ5 72 h
A 451+0.55  474+051  477+049 480044  484+044  486+044  488+043  487+043 4912043
B4 452+052  453+051° 454x052" 457050 4.68=047" 4.69+047 470x0.46" 471048  475+042"
c4l 452+0.52  421+0.53"  422+045" 436+046" 4.24+048" 4.49+046" 451047 4.52+047" 4.55+043"
Fii F g =186.251, F 0 =142.585, F ., =134.256
Pl P <0.01, P <001, P <0.01
130 _ _ Gl (Lomin+ (w) 7) _ _
AJEHZ RJF05h AJF 1h AJ5 3h AJF 6 h AJG 12 h AJG24h  RJ548h AJF 72 h
AH 244+029 262+020 2.64+033 269+036 2.75+029 280+033 285+034 290+035 2.96=+0.37
B4 246+028 251+028 252+026" 253+025" 255+025 260023 261+023" 2.68+022" 272x021"
c4l 246+028 241£021" 2422023" 243+024" 245:025" 2.51+024" 250£024" 2512022 2.62+0.22"
FAl F i =56.287, F 11 =86.474, F 0y =76.894
P{H Py <0.01, P,y <0.01, P, <0.01
1 SV (ml)
ENEEE ARJ5G0.5h AJE 1h AJF 3h AJF 6 h AJF 12h ARJG 24 h AJ5 48 h AJG 72 h
AY 58.10£8.06 62.78+£6.58 63.28+6.86 64.04+639 6506+585 6598+5.64 6640+536 67.38+532 67.90+5.33
B 57.09 £6.59 59.09 +7.42° 59.09+7.42" 59.63+7.58 61.07+7.49" 61.11+7.48" 62.17+7.55" 62.52+6.55 63.63+6.69°
C#H 57.09 £6.59 57.09 £6.43" 58.19+651° 57.58+7.38" 60.17+7.18 61.19+7.17° 61.28+7.35" 61.22+641" 61.33+6.58"
FAH F i =96.584, F11=135.581, F ,,;=68.574
P P <0.01, P <001, Py <0.01
I HR= 0%, SBP=i4i /%, DBP=4F3KJE, CO=LMithi, Cl=.OMEd8%, Sv=14aiMmihiE; 5 A 4%, "P<0.05; 5 B4 LK,

"P<0.05; 1 mm Hg=0.133 kPa
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