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[Abstract] Objective To explore the relationgship and the clinical significance between serum neutrophil gelati-
nase-associated lipocalin (NGAL) levels and fractional flow reserve(FFR) in patients with coronary intermediate lesions.
Methods Clinical data of 244 patients with coronary intermediate lesions (the degree of coronary artery stenosis ranged
from 50% to 70%) diagnosed by coronary angiography and FFR was performed in The Second Affiliated Hospital of
Hainan Medical University from January 2019 to January 2021 were retrospectively analyzed. According to the FFR, the
patients were divided into two groups: the FFR<C0. 8 group (n=83) and the FFR>=0. 8 group (n=161). Serum NGAL,
total cholesterol, triglyceride, creatinine and blood glucose were detected before coronary angiography. The correlation
between NGAL and FFR was explored by correlation analysis, multivariate logistic regression analysis and Receiver
Operating Characteristic (ROC) curve. Results The levels of serum NGAL in the FFR<C0. 8 group was significantly
higher than that in the FFR>0. 8 group [71. 93(50.12,150. 45) pg/L vs. 34.99 (24.47,50. 58) ug/L, P<C0.001], and
NGAL level was negatively correlated with FFR (r=-— 0. 505, P<0.001). Multivariate logistic regression analysis was
revealed that NGAL was an independent predictor for myocardial ischemia in patients with coronary intermediate lesions

(OR=7.387,95%CI:1.017~1. 041, P<<0. 001). ROC analysis showed that the best cut-off vlaue was 52. 51pg/L with
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the biggest sum of sensitivity and specificity (79.50% and 73.49%, respectively), when FFR=0.8 as a boundary.

Conclusion The elevated serum level of NGAL is an independent risk factor for the decrease of FFR in patients with

coronary intermediate lesions,and NGAL may be an potential biological index o to diagnose myocardial ischemia in pa-

tients with coronary intermediate lesions.
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Table 1 Comparison of general clinical data between the two groups

FFR<0.84 FFR=0.84

A (n=83) =161 X P
HERCB /o 67/16 127/34 0.114  0.736
AEWE () 64.34+10.27 62.79+10.53 —1.098  0.273
W S st 40(48.19) 67(41.61) 0.962  0.327
AR 23(27.71) 40(24. 84) 0.235  0.628
BMI/(kgem™%) 23.40+2.46  23.384+2.81 —0.046  0.963
o 1ML R 39(46. 99 75(46.58) 0.004  0.952
5 R 13(15. 66) 21(13.04) 0.313  0.576
LVEF 54.40+8.59  55.89+8.32 1.598  0.111
LVMI (g/m?) 91.76+19.60 88.98+19.07 —1.070  0.286
E/E' 10.57+3.07  10.13+3.21 —1.001  0.318

2.2 PIdHBFELE =5 FFR<0.8 4B #
) WBC. Scr . NGAL 7K - g & F FFR>0.8 4
(P<0.05), W3 2,

K2 WMHBEIHREHFEEE x5, M(Pys.Prs) ]

Table 2 Comparison of laboratory data between the two groups

i H FFR<0. 8 41 (n=83) FFR=0. 8 4 (n=161) t/2* P
WBC(X10°/L) 10.69+4.03 8.37+3.55 —4.610 <<0. 001
PLT(x10°/L) 197.65+48.52 193.62453. 82 —0.572 0.568
FBG(mmol-L™1) 8.05+3.11 8.09+4.92 0.073 0.943
Scr(umol/L) 78.66+14.47 74.27+13.53 —2.344 0.020
TC(mmol/L) 4.52+1. 24 4.42+1.20 —0.642 0.522
TG(mmol/L) 1.60+1.17 1.61+0. 89 0.028 0.978
HDL-C(mmol/L) 1.11+0. 23 1.11+0. 23 —0.067 0. 946
LDL-C(mmol/L) 2.91+1.00 2.80+0.97 —0.803 0.423
hsCRP[mg/L,M(P3s, Pr5)] 1.33(0.59,3.37) 1. 04€0.39,2.03) —1.915 0. 056
NGAL[png/Ls M(Ps5. Pr5)] 71.93(50.12,150. 45) 34.99(24.47,50. 58) —8.515 <<0. 001

2.3 FFR A5 #B 53 I PR 5L 26 B5RE 0 A0 OC % 43 B

Spearson 15 B F 5 0 #r B 8. WBC, Scr, hsCRP,
NGAL 55 4k 3y ik i 7 9% 72 %% FFR A 2 54 3¢
(P <<0.05), Ifif 4 #% . BMI, PLT, FBG, TC, HDL-C,
LDL-C 554k 3l bk i 5% 72 & 2% FFR E JCAH OC 1%

(P>0.05) (W& 3) . fwAH o34 7 o HEBR ik 2 1o [
PR 28 (52 0 5 LT NGAL 7K -5 56 4R 3h ik i 5 28
B FFR 2 [ 45 52 7140 56 (r =— 0. 505, P<<0. 01)
FIT A B T A 0 BRI NGAL 7K 5 5 fk
Bk iim F s B FFR (H 5 ARG, WK 1.

®3 FFRESHSERELZARNEXE

Table 3 Correlation between FFR value and panial clinical baseline data

i H AE WA BMI WBC PLT FBG Scr TC TG HDL-C LDL-C hsCRP NGAL
rs —0.022 0.010 —0.341 —0.046 —0.057 —0.133 —0.093 0.011 —0.069 —0.118 —0.142 —0.583
P 0.727 0. 881 <<0.001 0.471 0. 244 0.038 0.147 0.083 0. 287 0.066 0.026 <<0. 001
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Figure 1 The scatter diagram and linear trend chart about NGAL and

FFR value in patients with coronary intermediate lesions
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285 TF HoAth G B I8 & i - NGAL 2 56 4R 30 ik i 5 72
HFE O LB B 20 37 A8 B I & (OR=1.029,95%CI .
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Table 4 Multivariate logistic regression analysis of related factors of my-

ocardial ischemia in patients with critical coronary artery dis-

ease

£ B S.E.  Waldy* OR 95%CI p
WBC  0.086 0.043  4.096 1.090 1.003~1.185 0.043
Scr 0.016 0.012 1. 667 1.016  0.992~1.040 0.197

hsCRP -0.033  0.020 2.596  0.968
NGAL 0.028 0.006 23.922 1. 029

0.930~1.007  0.107
1.017~1. 041 <<0. 001

2.5 IME NGAL F5I0 58 AR 2l Jok i 559 22 8 250 JIL ke
My ROC Wik sr#r  ROC #h £ T~ m Aoy 0. 833, 1
R HEIR S 0. 026, L FFR=0. 8 3k 31| W 5 4k 34 ik
e 55995 22 0o WLAG TG a5 1L %) e 571 o 325 BT 1) AT 25
52.51pg/L. RBUE N 79.50% N 73.49% . 42
AN ILE NGAL T 1 Wr e 4R 20 ikl 5% 22 FFR {54
W L (P<0.001) , NGAL 7K - 25 , 3w bk 30 ik
I 75 A5 i) FER K6 25 PH % AT 66 M 8, 10 ALy 95 %
CI Jy 0.413~0.610, WK 2,
3 itig
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B BARRE mla g Hop IR Sl N e AR
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Figure 2 ROC curve of predicted FFR value of serum NGAL level
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