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R A 81, 1%, ZARIZWT DS FIEURRE A 75. 24% FF5E R 93, 33% BHPE ISR LA 11. 29 FAPEISR L R 0. 27 i 28 T 1 AL
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Diagnostic value of a combined diagnostic model based on serological indicators for infectious diseases of the
spine

LIU Jie, ZHENG Na, YI Jian-hua, WANG Xin-hui, LIU Hui-chan, HAN Dong, ZHANG Liang-da, LIANG Zhong-biao,
DAT Jian-qiang, CAI Xue-jiu  (Department of Orthopedics, General Hospital of Southern Theater Command, Guangzhou Guangdong
510010, China)

Abstract: Objective To evaluate the diagnostic value of serological indicators for infectious diseases of the spine (IDS). Methods
A retrospective analysis was conducted on the clinical data of 105 patients with IDS and 75 patients with non-infectious diseases of the spine
(non-IDS) admitted to the Department of Orthopedics of General Hospital of Southern Theater Command from January 2018 to April 2025.
Univariate analysis was used to compare the differences in serological indicators of patients between the two groups , while Logistic regression
analysis was used to analyze the related factors of IDS and establish a combined diagnostic model. Receiver operating characteristic curve was
employed to assess the diagnostic efficacy of serological indicators for IDS. Results In the IDS group, there were 41 cases (39.05%) of
Gram-positive bacterial infection, 23 cases(21.90%) of Gram-negative bacterial infection, and 41 cases(39. 05%) of Mycobacterium tuber-
culosis infection. There were significant differences between the two groups in terms of albumin, total bilirubin (TBIL) , serum creatinine,
neutrophil count, lymphocyte count (LY) , monocyte count, platelet count, C-reactive protein (CRP) , erythrocyte sedimentation rate
(ESR) , and procalcitonin (P<0.05). Multivariate analysis revealed that ESR and CRP were the independent risk factors for IDS, while
TBIL and LY served as protective factors. The combined diagnostic model constructed based on TBIL, LY, ESR, and CRP demonstrated a
diagnostic accuracy of 81.11% through the Hosmer-Lemeshow test (x*=2.342, P=0.969). The model’s sensitivity was 75.24%, the
specificity was 93.33%, the positive likelihood ratio was 11.29, the negative likelihood ratio was 0.27, and area under the curve for
diagnosing IDS was 0. 908 (95%CI: 0. 856 to 0. 946). Conclusion This combined diagnostic model based on serological indicators can be
utilized for the early rapid screening of IDS, which can significantly improve the diagnostic accuracy.

Keywords: serological indicators ;infectious diseases of the spine ; combined diagnostic model ; diagnostic value
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(white blood cell count, WBC) . C JZ i 2 [ (C-reactive
protein, CRP) | Ifil. T (erythrocyte sedimentation rate,
ESR) M [%45 & 5 (procalcitonin, PCT) , B8] 1 F )&
YL PR i B2 W, (B MERG M AN 2 LA SRR IDS 1Y
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TEHIR 9 75 B HL AT 58 5L I R0 114 R IR e M A A
% (non-infectious diseases of the spine, non-1DS) . FHAE
ShXEBE 1 M non-1DS #H .
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(serum creatinine, Scr) 1 & IH 2T £ (total bilirubin,
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GERHLAA (%) KRR, 2R 1 7 K 3 5 Fisher A5 B0 K 50
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ALT .WBC 771, 22 5 G 12 X (P>0.05) ,H7E
ALB.TBIL.Scr NE.LY .MC.PLT.CRP.ESR .PCT 445
b7 , 25 5 A Geit2E L (P<0. 05) , LR 1.
2.2 IDS & F B & 49 Logistic ¥ )3 5 HF

LA IDS Fl non-1DS Ay [AI A5 5, 3E U EL X 2= 45 #p vh
P<0. 05 1Y A Z= A H 22 1 384T Logistic 19113 53 H7 , 45
7R, ESR Fl CRP 2 IDS (1) 30 37 5 6 K 25, 1 TBIL
ALY MR ER, W3R 2,

ETZHEEBESH A B E2EFRE, W8
B A 12 W 5, Logit(P)=1. 278+0. 043XCRP+0. 037x
ESR-0. 619X1.Y-0. 152XTBIL. Hosmer-Lemeshow ¥ %
R BRI A B R (=2, 342, P=0. 969) , £ Wr ifi:
R8I 1%, WL 3,

2.3 s iE S KOEIEATAIDS 6935 B A

T 1T 2 S AR A A S A 2 W R 25 ) DS
LW ROC R, 458 %78 : WBC \NE.LY \MC ,PLT Al
PCT i AUC {H ¥ IK T 0. 700, 2 Wi R4 fiE 42 2 ; ESR Al
CRP 89 AUCAE 53514 0. 874(95%CI - 0. 816~0. 919) I
0. 884(95%CI:0. 828~0. 927) , i i 22 F LG 124
B X (P=0.625) . WA 2 WBIRLY AUC {54 0. 908
(95%CI: 0. 856~0. 946) , 2 WL HEIL 5 ; CRP HEK G2
W B 1 AUC TGl 2% 25 5% (P=0. 199) , T ESR 585
LW G 22 22 57 (P=0. 023) . PATI R AE ARG
YIH PLR ¥9<10,NLR ¥9>0. 1, £ HEE A GE#Ri2 G
BHEBR I W BA 2 WA Y PLR=11. 29, NLR=0. 27,
HZWHEHAE T2, mARHEBR S W, WL 4 R/ 1.

Fz1 IDSZH5 non-IDS HEFIGKE K MEFERPEEREZESHT

b DS 41(n=105) non-1DS #(n=75) VN’ P
PERI(& 5, 1) 45/60 40/35 1.927 0. 165
IR 50. 00(46. 50,68. 00) 62(43. 000,70. 00) -0. 585 0.559
ALB(g/L) 37. 50+4. 99 41.303. 67 -5.889 <0. 001
25 18 L8 (mmol/L) 5.00(4. 60,5. 88) 5.07(4.67,5. 84) -0.723 0. 470
Ser(pmol/L) 63. 00(53. 50,72. 50) 70. 36x19. 17 ~1.993 0. 046
TBIL(pmol/L) 7.20(5. 65,10. 10) 11. 30(9. 10, 15. 30) -6. 111 <0. 001
ALT(U/L) 19. 00(11. 00, 25. 00) 20. 00(15. 00, 28. 00) ~1.845 0. 065
CRP(mg/L) 22.06(7. 10,45. 81) 1.33(0. 58,3. 81) -8.774 <0. 001
ESR(mm/h) 59.15+33. 18 10. 30(5. 70, 21. 40) -8. 545 <0. 001
PCT(~/+, 1)) 76129 72/3 16. 700 <0. 001
WBC(x10%L) 7.74(6. 00, 10. 46) 6. 85(5. 62,8. 59) -1.946 0. 052
NE(x10°/L) 5.08(3. 83,7. 53) 4.22(3.27,5. 84) -3.218 0. 001
LY(x10%/L) 1.71(1. 30,1. 99) 2.12+0.73 -3.698 <0. 001
MC(x10°/L) 0. 56(0. 41,0. 69) 0. 45(0. 35,0. 61) -2.435 0.015
PLT(x10%L) 299. 00(245. 00, 384. 50) 248. 00(207. 00, 305. 00) -4.390 <0. 001
%2 IDSTEM E R Logistic B35 47 3 itig
W
SE  Wald P OR 95%CI | S . A .

ES B a ¢ DS g B B | I R 2 B A LAY | FL 0112 W A4 i S
ALB  0.041 0.059 0.490 0.484 1.042 0.928~1.171 A b L f M I e T

WE S o, H AL & 0 AR RS 37 R A | BE
TBIL  -0.155 0.054 8.281 0.004 0.857 0.771~0.952 0% S REK - ARG R Mian%&tﬂﬁﬁ P
Ser -0.003 0.011 0.062 0.803 0.997 0.975~1.020 A, M — RAE AR E YOS E 5 R 5 A R I R e
NE  -0.006 0.118 0.002 0.961 0.994 0.789~1.252 12 AR R AT LIS 2 e bRk
LY ~0.703 0.352 3.981 0.046 0.495 0.248~0. 988 _

EA SRS T 4k £

MC  -0.015 0.517 0.001 0.977 0.985 0.357~2.715 HECA WA 45 3 R TBIL LY .CRP . ESR BX &
PLT  0.002 0.003 0.312 0.576 1.002 0.995~1.008 RIS IDS HA L 75 BUBR 2 A8, 7] A PR -0 P it
e ode bom 4 008 L LWL TR
L . . . . . . ~1. Q‘ %‘ — Alz, t N RV N2
PCT  —0.435 1.191 0.133 0.715 0.647 0.063~6.685 148 RAE bR )% H T 1DS W2 W fLa 7 174

F3 BASETERIITIDS B2 # A1

211 531) Positive (f4]) Negative(f5i]) HER (%)
IDS 4 (n=105) 63 12 84. 00
non-IDS 4 (n=75) 22 83 79. 05
SAER R 81. 11

B2 W e 5 B AR, 52 3R B, WBC [ i2 Wi
X T ESR 1 CRP, H WBC 1E % 3 /A BE HE 5 3 A %
YLinl RGN 180 B A R 3, A B IDS 41
F non-1DS 21 8 & B9 WBC H A, B0 76 1E 1 JE LN L 21
G225, 5 Yo SR 45 R — 8, RE
NE.LY .MC I PLT ZE LN R oA A Gt 2e 22 57,
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F4 MFEFRERFRISE IDS BB S
Ei=27n AUC SE 95%CI UK (%) FR5F% (%) PLR NLR  Cut-off  Youden$§%k P
WBC 0.585 0.043 0. 509~0. 658 59.05 60. 00 1.48 0. 68 7.25 0. 191 0.046 1
NE 0. 641 0. 042 0. 566~0. 711 64.76 64. 00 1.80  0.55 4.67 0.288 0. 0007
LY 0. 662 0.043 0. 588~0. 731 76. 19 57.33 1.79 0.42 1.99 0.335 0.000 1
MC 0. 607 0. 043 0.531~0. 678 58.10 65. 33 1.68 0. 64 0.51 0.234 0.0125
PLT 0. 692 0. 040 0. 619~0. 759 65.71 66. 67 1.97 0.51  271.00 0.324 <0.000 1
CRP 0. 884 0.025 0. 828~0. 927 84.76 77.33 3.74  0.20 3.95 0.621 <0. 000 1
ESR 0. 874 0. 026 0. 816~0. 919 72.38 89.33 6.79 0.31 36.70 0.617 <0. 000 1
PCT 0.618 0.025 0. 543~0. 689 27.62 96. 00 6.91 0.75 0.05 0.236 <0. 000 1
A2 W 0. 908 0.022 0. 856~0. 946 75.24 93.33 11.29 0.27 0. 686 <0. 000 1
- RAME
1 v — PCT % HE B A U BE R T CRP, IR 428 PCT W1 8.
Tt 150 B 0 45 A I 4 B SRk g ml A 5 457 JE G 5 Maus
800 SRR PCT ANIE F T AR I 112 B 5 00 1
Mo AHEFE A PCT b 23 8, PRy I IR B FH L3
<607 B 0 2 HE 7 FH 1 6 0 00 T Rk e 5 TR e M R 1R A%
= oAb, B BB X B, ATFSESE S R, PCT
& 40 - R Y 27. 62% ,AUC J70. 618, 2 Wi e 2%, 5 1
WRICHRES e — 8. HIRNAE T, 1IDS 2 R R AL e
20 - T3 BB S R S S PR TR ] R S A A
— CRP . . e\ NN
------- ESP WO R LLS] & A B RORE I, BRI HE L)L is S PCT T
Baie o . . . U s g R R
. S o I Fi. LARSERIES PCT AR 4 B RS RRAE Y OF Rl
0 20 40 60 80 100

100%- 4551
E1 CRP.ESRHESIZEIERISHT IDS B ROC £k

{HHEE AR IE R S5 BN, 5 Iwata 50 BFFEAR
o W T IDS2WiZ 2 RS AR, B ER 55
I 235 SR w2 5k S 48 Bk 99 I PRAN (AL, 3 28 “ B L IE
H SR AR AN L LASREAR TDS KBS

CRP.ESR Hl PCT & Jiz 4> & & AE 6 bm , & H T
YL PP A2 T . CRP & IDS W12 Wi AiLa 7 W
i ELRH OGP 1 S 50 % 280, (H ik = R S B2, ESR
RO A R FL T I R S B o e 0y A 6 T A
PRl AHIFSY IDS 41/ 1Y CRP A ESR /K- . 3% = T
non-1DS ZH , CRP 1 ESR Y BU B2 43 %1 4y 84. 76% Fi1
72.38%, 55 BE A W 5% 45 S A AT, HE R A i ok
77.33% F189. 33%, = T REAEAFFE 45 5", ixX il g S5 A
WFFE ks HEBR T A IF R G0 9 B T B 50 & H
SRR S T R BRL T ARG W R 8
BB 4R T T BRI AR 7E AR B ST I I2 W e =
Ko BEHN,ROCHXHT W], CRP AT ESR 7w H K419
LWiRkRE . SR H PLR ¥9<10 H.NLR ¥/>0. 1, i8] 5%
SESE AR EE N RERR 12 AN BEHERR 1DS, IR T 245 5 A
SR AR AR AR HEAT HERR M2 W . BRAE RS R
B AR YL P PCT PV 2 30%; Jeong 25 A& 1L

FH T Jm 3 B e 1) A i A 5 S 512 W

Sk 2 = S I AR AR 7 A 2 R R AR E 5 3
it 2 R Z M i e BAT e 124 22 S50 AR A, I 4 B
AW . Hosmer-Lemeshow £ 3 B s M4 B
U (x'=2. 342, P=0. 969) , 12 Wi B R 3K 81. 11%, F B
A2 W B T2 W e 0 R AT . ROC IZR 43t W],
BCAIZWiB R AUCE M 0. 908, 5 CRPAH Y, H 2 3
P F HAb A —Fr &% . PLR=11.29,NLR=0. 27, $&/R
ZAERY S T2 AR HERR 2 W .

LI A558 1 R 258 5 ZE A5, WA 10 T 5T
770 ) H 3, X He T 27 B R 4H 0 R (metagenomic
next-generation sequencing, mNGS) 5 41 21 1% 7 £ R
(tissue culture technique , TCT)7E IDS FHH 2 KT (8, 45
WK, TCT (4 5 0. 90, BURE 4 0. 34, AUC AT
0.59, #&/~ TCT AU EE R 2, HO A QR 2, #ERT 45
o MELLH BT T IDS (911G PR PR3 0 A5 5 SR mNGS 1)
U R 0. 81,4 54 0. 75,AUC K 0. 85, {HIZ 4 A
WA A 3 A BRI A DU A 5, BRI T AR ]2 K
SR BRIz 8 5 A, mNGS 19 PLR 4 3. 30,
NLR 4 0. 25, B f ] s BE TG vk B HRi2 Wi, (oA g m
SEHERR IDS. 1 AS BT 5% R A 12 W AR R 1 R S R
93. 33% , U E N 75. 24% ,AUC N 0. 908, L Wk BE it
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A2 PR e 5 AR IR g 1) B 1), TE 1 X3 BAR U
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AR Z rhls CRAEAS RIS PEBFSE , X A
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