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Abstract

We hypothesized that the combination of neutrophil to lymphocyte ratio (NLR) and uric acid (UA)
is a better predictor of future cardiovascular events after percutaneous coronary intervention
(PCI). NLR and UA were measured in 148 consecutive patients undergoing PCI. The primary end-
point was the incidence of major adverse cardiovascular events (MACE), including cardiac death,
congestive heart failure, recurrent ischemic attack angina, recurrent myocardial infarction, un-
planned revascularization, cardiogenic readmission, and malignant arrhythmia. The median of
NLR and UA were 4.89 and 344.71, respectively. During the 12-month follow-up period, there were
45 cases of MACE. Data analysis showed that the MACE rate of higher NLR group and higher UA
group was significantly higher than that of lower NLR group and/or lower UA group. The combina-
tion of NLR and UA can further improve the prediction accuracy of MACE incidence. This value is
particularly useful in patients with acute myocardial infarction (AMI). By multivariate Cox pro-
portional hazard model, the combination of high NLR and high UA was independently associated
with MACE (P < 0.05). The combination of high NLR and high UA is an independent predictor of
MACE after PCI, especially in patients with AMI.
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1. 818

1 40 i (White blood cell, WBC) %5 K H: i 73 2 0 IfiL 3 9597 (Cardiovascular disease, CVD)H 48 JiE ) i
RUbRE[L] T RIAR SEER T A0 AR 60% [2]. SOE MR FLR I, Hh ki 4 Rl B8 75 30 ik ok AR A Ak ke
TERCT R EEAEA, JHRE AR R3], AR, BRI FIEER I, UA KPF &S 40 A A R
R I SORE R N R T RERRIG A 0%, WIS BB K A Ak RO L 5 A3 JE[4] [B]. i HRE, UA
AT RS E SRR B bR 3 ik LI i % ek e R S KA L ThEE 280 o0, IR EER R 5 A K
IR BG5BT I [6]. felt, H MR 40 A -5 70k B 40 EE R (NILR) % 2 B0 A2 4% b ML 075 v S5 2B T AR |
O I FAFAR A R4 5 S REFRFR[7] [8]. B AR, NLR 24 KR BIIKAN NIBTT (PCI EE KISt
RGP F[8]. SIS, UA B ERR PCI ARG R IEFET. P& 2 BA KD IS 5<[9]. B AT
AN 22 NLR AT UA BES N 52 PCLARJEAS B34 1 5 s F0 (8 7

2. M55 %

LBFRXR: 1€ 2017 4F 1 % 2019 4F 1 IS NiE R PCL Y AMI BB B WA 5T, ST
Beih st O U AE (ST -elevation myocardial infarction, STEMI#% i€ SN O LB ML AR AEVERE R, 500
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2,

REW %%

Bl RSP ST Bt s BBl 5 T 1 O WU SE A b 40 [10]» A ST B i H 0 UL BE (Non-ST-elevation
myocardial infarction, NSTEMI) 4% & SR Co WA 5 b5 &P FF i ) 1R B A A IR AN &G B &, AHAE O L
Bl ST Betf i [11] o A FU NI SB35 BORE AR IR R A SRAT 523 B 015G [F) =8, R EE R BB B R s &R

2R 1) BAMRIEYEOIUEEE, 2) &SGR BIEMR . SOEMEBOR . Sk YL
e T E D REAN A, 3) HRFNT A 4HL(WBC) TH A S R 25 i) i

IMEZHEIR: AWML 2R PCI A5 12 AN H WRAE FEA RO ME FH4E(MACE), 4F.0UE M
FETS. FednthaOy JI R . OB R AT O LR A ODVUESE . AR RIE s . YRR
EBE BPEOERRE . OVRTESE TR AT A0 SR R 51 A8 T BUR AN SE . RTINS E
FEATAAT T IR B KT A, 0458 A 10 77 o s A A o o A

4B ERA: AP E A Al T 5 S (R I E BE(TC) =% B iR 25 11 i [ B2 (HDL-C)
IC B iR 2 F IR [E BE(LDL-C). HhM=M8(TG). Me&EH a(Lpa)). IUkE. HEALIMIE H & E(GA). ML
K PRI AR BRI (TSH) . N 3 B4 K BT AR (NT-proBNP) . NLR 52y o s 41 . 55 bk B 400 B 1)
POt WeBE NBERE B, ARE. AREARE. WA s, BRAE 2. Killip 20 Z0R0 AL 5 5 117 B (LVEF)
ORAET T

5.4 FVE: AR DT ERbRHERE RN, o REIE I E AR R IR . 7 R R B R
JIREE o SRR IR (1) 22 S0 I 7 2 A W RUE AR 56 7 VAT e T . A2 B R PE(ROC) i 26 15 2
NLR 1 UA (Il S8, FARE X SR R 0 3 L. AN R SRR I T IR 7R A Cox L A3 XU A 7
BEATVRAS, QFSERRRESH p < 0.10 /KF ESIGREE RARKR MG IRAL S .l LR LUk 56 ki e
1 NLR F7E UA 11 logistic [ A4S 2 75 FU A PR T /5 NLR B UA 1 logistic [FIEE R & & . PLP <
0.05 (UM M2 FA Gt 2w Lo Fra gt Hr¥EH 1BM SPSS 22.0.

3. &R

Table 1. Baseline data and laboratory results for the study population

# 1 MRABNELYERIUELR

1A B 2H

. y 34

WE NI, MRS VAN s U 0o
FR(Y) 63.6+11.8 63.7+12.2 64.8+13.3 0.933
(%) 31(27.9) 66 (59.5) 14 (12.6) 0.948
BMI 25.0+3.6 25.6+3.3 26.1+4.4 0.467
08 5k 24 (28.9) 49 (59.0) 10 (12.0) 0.987
R 5 16 (30.8) 31 (59.6) 5 (9.6) 0.745
B PRI 5 14 (31.8) 25 (56.8) 5 (11.4) 0.832
e I 97 26 (27.4) 54 (56.8) 15 (15.8) 0.195
NT-ProBNP (pg/ml)  565.1+795.9 1547 + 2158.7 3830.5+6171.4 0.001°
LDL-C (mmol/L) 2.7+09 29+08 39+08 0.290
TC (mmol/L) 45+11 48+10 50+1.0 0.153
TG (mmol/L) 20+13 1.9+23 21+16 0.899
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Continued
GA (mmol/L) 149£57 142 £4.4 129+36 0.332
HDL-C (mmol/L) 1.12£03 1.15£0.3 1.1+03 0.689
Lpa (mmol/L) 305.2 + 288.1 289.1 +262.2 231.3+133.6 0.593
Neut# (10°9/L) 43+11 76124 10.0+5.7° <0.001°
Lymph# (1079/L) 2.3+0.6 1.6+0.6 1.5+06° <0.001°
NLR 1.9+04 57+36 77+49° <0.001°
UA (umol/L) 310.1 +80.2 322.8+93.1 532.4 + 785" <0.001°
TSH (mIU/L) 43+£135 3.1+80 1.6+15 0.584
fEBEREL (R) 80127 8.6+45 11.9+7.2 0.072
OIIRES ) 0.448
I 32 (32.7) 57 (58.2) 9(9.1)
I 8 (25.8) 18 (58.1) 5(16.1)
1 1(20) 3(60) 1 (20)
v 1(7.2) 10 (71.4) 3(21.4)

<005, ZEWEGISEEL: P 5HE—HM p<0.05; 5% ML p<0.05.

AWFTILGIN 148 BB, BEVT RO B E R HBRE T ob. 148 Gl E T, 51k 75%, P34
1% 63.79 £ 12.15 %, ¥HZ PCLIRYT, BEVG 1 4. 4 1 BT ARERIRZR TR, Jo . #% WHO W
VR AR HERNRE « R RIRIE>— 32, GBS —4F LA L, & SRR (i 2 4 R AR sk o o S
BSOS 1 A L BA . LDL-C: K% FEARE SR ERE. TC: SHEEE. TG: Hili=His. GA:
WIS A EE. HDL-C: & EREE AR . Lpa: & H a. Neut#: TR0, Lymph#: #E
Y. NLR: rRMERI4Nfn SEanEbE. UA: JRER. TSH: {2HUIRAREE.

7E ROC 43 BT+, NLR H UA T 12 A~ F 3= B0 MU AN R S0 1) e e N B il 28 e K I T AL
NLR F1 UA 1l S8 5 58 2.54 (ROC #1 42 T A [AUC] = 0.81, R = 73.3%, Fr Rk =76.7%,
p < 0.001)#1 448 (AUC = 0.737, REE =57.8%, F¢rHM =88.3%, p <0.001, W[4 1). NLR fl UA
W& IER 0, K pearson HISEHE ST, 45 HR: 8 NLR Il UA Z [AIRTEAEMI S (r = 0.096, P =
0.245), wlRERHTHAEAEZEHIE 2). HHE NLR Al UA Bk SMER B0 3 H: K
NLR A& UA (35 1 41, NLR <2.54, UA <448, n =42), {& NLR Fl7 UA 3¢5 NLR AE UA (55 2 4,
NLR <2.54, UA > 448 5] NLR > 2.54, UA <448, n=88), 1 NLR A% UA (38 341, NLR > 2.54,
UA > 448, n=18).

S AMHAALE, 5 3 HMEH NT-ProBNP /KFiE . JATEL T 12 AR BIGRREG ROLE 2). 5
HAhZAAHLE, 5 3 HEF M MACE RAEZRRET (G 345 83.3%, 2 144 0%, 524K 34.1%, p
< 0.001). 7£ Cox [BIHFRZSM, FEW. @b, B, WM. SiER S . LVEF. NLR. UA
IS NLR-UA 2 12 ™ H K E MACE [ &3 TR 1. 27070 &30, & NLR > 2.54 Hlis UA > 448
f& 12 MH KA MACE FIBSE T A 7, 7 NLR FTE UA (44 2 i 1. ERUR LR 36,
P fd I e NLR Al UA BTSSR 5 o fs B v NLR B8 UA FIBERL30LEr, IS SN B AT
SRR T KA MACE XU TN A 11 (L& 3).
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Figure 3. The number of MACE cases in each group
B 3. B4B%4% MACE K%
Table 2. Clinical results of the study population at 12 months based on NLR and UA
2. IRIENLR F1 UA, IR AR 12 D AREIRKRER
251 n FELMEAN R FH4
H1d 42 0 (0%)"
H2H 88 30 (34.1%)°
34 18 15 (83.3%)"™
P - <0.001a

LA p<0.05; 5% M p<0.05; -FRLHE.
4. W1ig

1E 148 151452 PCILIGIT I AMI B35, FRATEIABERS NLR F1 UA MG S50t &5 & 4 MACE
RS NG 5% FEFRATTAT SN, XA RS HT NLR A1 UA BRA BT AMI B35 PCIL A J5 328 8 1915 1 7
TRE . TR, & SRR O WIEFE K A= FUR Sk i sZ B AL, VF 2 W LR R e JOREAE
YIbrEM S AMI BB A RIGPRES 5 2 MR 9% R Lo XTI 72 45 SR 5 Bl B R M BE AR — 80, X Le i
F M NLR 5L UA 5 AMI 38 A RIG IR SR 2 [AAFAE RBR[12] [13]. —2emi At N AR BL, M NLR
B UA T AMI F 3 Fe R TUfS & T RE IR, (HZE5 M H NLR F1 UA FE2Y AMI I T0I PR 776 DAAE (R BIE 72
EEA P T .

BEAE— DU 5T 7R, 5 NLR 500 IEAS R34 RS 3G I 28 UIAH DG [14] . X FPER R I — ST B i
ST R A E O LS 3 I A A JOE S S IR R P AR FH[15], BREAEA T B — S AR A, i
PEEE /K ERE[16]. n—J7 1, HTRAES AT, MHEMMED[17]. Bk, & NLR #2758
OSBRI — 20 AR R, BOREZ (W SRIR R SR B UA 55 BN KR FE A AL RO I 095 PR R A R R
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Jef K. AU N FNZERIAAR I UA SRR A 2R 15 S AR, B KRR 3G 581 18]
UA BT Rl flEE LR T I RIA, Az i B -1, AT 5 I 22 fE[19] [20]. SRk, UA
ORI 5 — S T F BRI AR DG, T 30N B DhRefaetig[21]. 54k, —SBIG AR FOK UA 5iiiRz)
kR RAE—kE, Lk Saito AAI A — 4R E Bn UA 58 SR B R S kBT ER 2 18] 47 76 A 5 1
J& B BV AR R AR O L3 SR IO RTIR (6] Bk BEHR AT 2R R IR [22] . AR, UA 55tk sh ik
SEREREALRR L L ebtR Bl ik At it 46 Dk D R el R S ik L85 Th RE 52 4545 9C[23] - Pagidipati 55 A filft K K 1)
— TP 5 AT DAUE B UA 5500 R 45 10 1835 Gk 24]

JUF-FT A BB e o5 NN B B 05 3 AT 4 20 B 2 ' Th e A I, Al B, H T LATERZ) 1 /NEE Y
1R ENGE R o BT 2 R B R S IR = A B 8 2 3RS NLR AT UA, BRI F X 28 A= b G P il AMI
BE TG AT RE L A E IR EM R S BETE. RERNF TEAMA NLR 1 UA 27 NLR
B UA JRETIINIEIR UG, (BAE 28R Frh, XA SEC LR 0 U 0 B TS A R ) Ftil
Bl DR, FRATAT AR B A E YRR SIS A AR SR, BATN N, WRERZ PCl BT
(19 AMI SR, A A X P AN S 250mT DASE e 5 e 2B 0 S A I PR R SR o SR T AR g Sl
o FX R I AMI B TS, X SRR R IR P R . BhAh, —ANTELF RS
(X RO S BR AR 6 7 [ (YR T I R A BT R RIRTT RCR, BRE IR A AT RE i . (EARE A DG
3T, 8 NLR F1 UA Z 8 RAEAEAR S (r = 0.096, P = 0.245), T BE &L KA AT L NFEA B A 2 S 301 .

S22 NLR AT UA 75 AMI A (155 35 AR BRAE F i R 487, 38 77 Z2 30— 20 (I 90 KA 703X E R R 7 T
DA KPR b 457 250 FAIK NLR A UA 52 12228 AMI R PCL R S5 I TS ATk Z B 7T
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