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Abstract

Objective: This study aimed to analyze the clinical value of the neutrophil-to-lymphocyte ratio
(NLR) combined with C-reactive protein/albumin ratio (CRP/ALB) in predicting postoperative in-
fection risk in spinal surgery. Methods: This retrospective analysis included 200 spinal surgery
patients at our hospital between January 2020 and December 2023. Patients were divided into
infection group (n = 50) and non-infection group (n = 150) based on postoperative infection status.
Clinical data were collected and compared between groups, including gender, age, body mass index
(BMI), underlying conditions (hypertension, diabetes, coronary heart disease), lifestyle habits
(smoking, alcohol consumption), surgical factors (surgical duration, site, internal fixation use, in-
traoperative blood transfusion), and postoperative inflammatory markers (NLR, CRP, ALB). Uni-
variate analysis identified statistically significant variables (P < 0.05), which were then incorpo-
rated into a multivariate logistic regression model to determine independent risk factors for post-
operative infection. Results: Univariate analysis demonstrated significant correlations between
age, diabetes history, surgical duration, intraoperative blood transfusion, internal fixation use,
postoperative NLR levels, and CRP/ALB ratio with postoperative infection occurrence (P < 0.05).
Further multivariate logistic regression analysis revealed the following independent risk factors
for postoperative spinal infections: age [OR = 1.090, 95%CI (1.051~1.130), P < 0.001]; diabetes [OR
= 2.568, 95%CI (1.103~5.979), P = 0.029]; operative duration [OR = 1.016, 95%CI (1.008~1.025),
P < 0.001]; use of internal fixation [OR = 11.000, 95%(CI (3.646~33.180), P < 0.001]; postoperative
neutrophil-to-lymphocyte ratio (NLR) [OR = 3.502, 95%CI (2.184~5.616), P < 0.001]; postoperative
C-reactive protein (CRP)/albumin (ALB) ratio [OR = 2.038, 95%CI (1.486~2.795), P < 0.001]. In-
traoperative blood transfusion showed no significant correlation in the multivariate analysis (P =
0.111). Conclusion: Advanced patient age, diabetes comorbidity, prolonged operative duration, in-
traoperative use of internal fixation, and elevated postoperative NLR/CRP/ALB levels are inde-
pendent risk factors for spinal surgery-related infections. Notably, the use of internal fixation (OR
= 11.0) and postoperative NLR levels (OR = 3.5) were identified as the most sensitive and signifi-
cant predictors of infection risk.
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HHT, NLR A CRP/ALB FUAEAE U TS B A A5G 5 B AR 5 BB GL 7 TH R A R R [6]-
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AW TR ESME N, KR 2020 £E 1 H % 2023 4F 12 A WA T ARBATEHF AR EH 200
Bl MRAEASE 7 KGR ARG NP AFERG A (n=150): A H BRI SI R 2 IR S = 53
TG (n = 50): FF A [ PR G 5005 22 2 ADSAYB T I A J5 YL IS W bRt (22030 /2 N 41 2 ) i 5 2
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RAEPREPREM: N CRP. ALB 72 8 K H B L S W B (ELISA), & (1% : H-EL-CRP/HEL-
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Figure 1. Flow chart of patient assignment
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Table 1. Results of the univariate analysis of the infection occurring after spinal surgery

F1. BEFARRERINBERINER

febr RIEGLL (n = 150) YL (n = 50) SiHA p
F(X£S) 60.41 + 13.63 73.23 £ 8.38 ~7.886 0.000
BMI(X £5) 25.17+13.32 2432+ 11.79 0.427 0.670
PEH, n (%) 0.146 0.702

E'8 37 11
5 113 39

L, n (%) 0.711 0.399
& 114 35
2 36 15

PEIRIG, n (%) 5.042 0.025
o 96 23
2 54 27

09, n (%) 0.779 0.377
% 106 32
P 44 18
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WRAH S, n (%) 1.532 0.216
% 119 35
= 31 15
YA, n (%) 0.502 0.478
4 144 47
P 6 3
FARIE(X £S) 150.28 +43.21 195.22 + 56.21 -5.167 0.000
FARHAL, n (%) 0.406 0.816
Bk 47 14
ki3 47 18
JEEAE 56 18
W E, n (%) 27.109 0.000
5 137 33
2 13 17
i, n (%) 4.762 0.029
o 99 25
2 51 25
NLR (X £S)
p Nl 2.45+0.74 2.40 + 0.61 0.432 0.666
= 421+0.59 6.87+1.03 -17.340 0.000
CRP/ALB (X £S)
A 1.23 +0.67 1.26 +0.78 —0.258 0.797
ARG 236+ 1.01 4.58 +1.56 -9.654 0.000
Z: Mann-Whitney test, y>: Chi-square test; M: Median, Q1: 1st Quartile, Qs: 3rd Quartile.
Table 2. Results of the multivariate logistic regression of infection occurring after spinal surgery
2 2. BHEFARELERBRLENZERE logistic [B1YA%E
L7 B S.E z P OR (95%CI)
Intercept -12.874 1.842 —6.989 0.000 0.000 (0.000~0.001)
GE 0.086 0.018 4778 0.000 1.090 (1.051~1.130)
B PR 0.943 0.431 2.188 0.029 2.568 (1.103~5.979)
EV N 0.016 0.004 4.000 0.000 1.016 (1.008~1.025)
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i 0.693 0.435 1.593 0.111 2.000 (0.852~4.693)

P [ 2.398 0.563 4.260 0.000 11.000 (3.646~33.18)
ARJ& NLR 1.253 0.241 5.199 0.000 3.502 (2.184~5.616)
A J& CRP/ALB 0.712 0.161 4422 0.000 2.038 (1.486~2.795)

OR: Odds ratio, CI: Confidence interval.
4. #ig

BEA AR VSR M 2 AR SRR, B AEIRAT I 5 B A B T R R 2R %
Ho PRATRE A SR, FRIEF PUAA TEHER 48 & T (OVCF) B F BUE T4 T 2025 4R KA 300 /5
197, T HEME ] 4% 28 HURE A B0 A B EIE 1.4 42[10]. FEX—B 5T, MBI ARBNEMZEE, fd
B E R EEZRIT F B R, FAREAEAR G LRG0 (AN 223 FR 2 B R K . RS ) B 2
HHEAME BOR ML e B IR R)FEFEIHE S TORSE GRS [11] [12]. EAEERR, BHAREBRREA
FEETFARREIY . (EREYEK, R85 RS Sm E IR, N GEST A K4t 2 6
H[13].

H PRI AR 2 L R TS R N T O S T AR AR A B SOIE R S IR DG B AR ) R AR . B
Fax e 2 H AT AR I Hh P R T /AR B A B LA (NILR) 5 il /NS /b B 40 B LU ABL(PLR), K] i B0 v it Ak A 0
FURTSREE, AR OB P N N AR S5 B S AR DI RAE 2 Wik R [14]. NLR 1EAN— 0TS 1R
B, HlmARIRIEREYE SR, BT A K SRS BN FEAC AL B s 22 55 R 3R I 15] o AR FRRAE IR Gu bt
PRI~ A% B ZE 1 i R T PR PR 155 VP A 38 F Bt T SE I T RE [ 16]. AR FL T, EYL2H B
f) NLR /K2 T ARG H(P < 0.01). L2 [H logistic [A] JARERAZ IEVR 42 & 5, NLR 38l N
AR S G A0 ST T R T~ (OR = 3.21, 95%CT: 1.89~5.46). NLR Tl B 4% i 8 2E WL T U145 9 DA R 5 5 1 «
R R PR e R AR VE T VR J9tE EHUR G S A% O RN A, R AR AL R T R E )
IR IR GuAE, I R SR TR VRIS B SR AA 17 Wk S A S RE A I B . A MEIBCIRAS Ttk 24
JL U T3 O S A B[ 18] NLR I8 [RID AR PR 40 i b5 98k EL 4t i B (1 X ) A2 4K
HE B — I AR S 4T R AU S I S G 98 E FRIAAAE[ 18]

C-J B85 I (CRP)E NI & Bt S e I A SOSLEE 1, 2 [ % (R QB A o, mldid s ik CRP
AR E VRN 3 5 A RE TN RE[19]. KEIRARIFFCUESE, ARG CRP shZSAE b 5K Ge K I RAE R . &
FHIR[20]. filtn: BEATNEF[21 B XS AR SCTT B AR [BYE 753 #7281, CRP BIME > 35 mg/L XHEA4JE
Y BA AR W BE (BURTE 92.1%, 5 5E 88.7%): 8 KAIBN[2214E 50 B BUB ARG i 70 b & B, I3
CRP T v A R s s I e 1tk 3 R RE(AUC = 0.84, P<0.001). AHBF7TH, AR J5EYLAH 3% % CRP /K
PR ST ARRGAP < 0.01), B B3R HAR I RE TR SV E . (EAERERE, CRP/HE
FI B (CAR) B A MR HEAE B S Ui @B MR E: CAR /KF5 BN B IRFEE 2 IEAHK
(r = 0.67) [23], 17 LA T8 35 P4 38 I SRR e Pk S8 RE AR OO BRARRAE s IR & O R B AL . R G LIRS
N, RS R CRP &SR E, RN 63 E B ALB)A L, T3 CAR HE R EHTHE[24]. #T
ERMLE], AFFREE 2 A E RPN CAR 2B AR G B 13T XK Bl 7 (OR = 2.98, 95%CI:
1.76~5.05), $&~ AL R TR B (138 7E S HANE . AR 7Ll 2 R logistic AT, Kl
TRARRMAL TR, HAXNEZEN—H TR AEE TR XA AT ER R R H
TN RS H AR — SR R AT, T2 2 LR B S LSRG FAROUG SHELI IR A E e
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