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Abstract

Objective: To investigate the predictive value of composite inflammatory markers combined with
iliac artery calcification score for restenosis after endovascular treatment in patients with lower
extremity arteriosclerosis obliterans (LEASO), and to construct a visual nomogram prediction model.
Methods: A retrospective study was conducted on 158 patients with LEASO who underwent endo-
vascular treatment at the Second People’s Hospital of Hefei from January 2020 to December 2023.
Patients were divided into restenosis group (n = 90) and non-restenosis group (n = 68) according
to whether restenosis occurred during the 2-year follow-up period after surgery. Clinical data, labor-
atory examination results, and preoperative lower extremity CTA images were collected. Calcifica-
tion scores of common iliac arteries and external iliac arteries, as well as composite inflammatory
markers including NLR, PLR, LMR, SII, SIRI, AISI, PAR, CAR, CLR, CALLY, NHR, MHR, LHR, PHR, and
TyG_index were calculated. Univariate and multivariate logistic regression analyses were used to
identify independent risk factors for postoperative restenosis, and a nomogram prediction model
was constructed. Results: Univariate analysis showed that neutrophil count (NEU), hemoglobin (HB),
total cholesterol (TC), homocysteine (HCY), C-reactive protein (CRP), uricacid (Uric_Acid), CAR, CLR,
CALLY, NHR, calcification scores of stenotic common iliac artery, bilateral common iliac arteries, ste-
notic external iliac artery, and bilateral external iliac arteries were significantly correlated with reste-
nosis (P < 0.1). Multivariate logistic regression analysis revealed that stenotic external iliac artery
calcification score (OR = 1.96, 95% CI: 1.32~3.08, P = 0.002), HB (OR = 0.97, 95% CI: 0.95~0.99, P =
0.014), HCY (OR = 1.11, 95% CI: 1.03~1.24, P = 0.030), and NHR (OR = 1.20, 95% CI: 1.02~1.43, P =
0.036) were independent risk factors for postoperative restenosis. The prediction model based on
the above four indicators achieved an AUC of 0.879 (95% CI: 0.825~0.933), with a sensitivity of 0.756
and a specificity of 0.868. The calibration curve showed good consistency between predicted prob-
abilities and actual observed probabilities (mean absolute error 0.011), and the Hosmer-Lemeshow
testyielded P = 0.377. Decision curve analysis demonstrated clinical net benefit within the thresh-
old range of 5% to 90%. Conclusion: Stenotic external iliac artery calcification score, HB, HCY, and
NHR are independent predictors of restenosis after endovascular treatment in LEASO patients. The
nomogram model based on these indicators exhibits good discrimination, calibration, and clinical
utility, providing a quantitative tool for early identification of high-risk patients and development
of individualized follow-up strategies.
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1. 518

T I Bh kA4 B ZE 9 (lower extremity arteriosclerosis obliterans, LEASO) & —Fil th sh ik s REAifL S8R
JE& Bl ik e 7 B A FE AN M I e, L 2 L R AR 0 B S Bk P R R RS ISP LA B A DA R
K, RASBORA B[] [2]. WaRZINMICHEIR I MR SN 7% 55 B B BAT « A8 Ak
BRL(ER S Bt VH)SE, BEMmEE AR E3]. A A D ZRERENE, LEASO K%
B R FFEETE, 70~80 & NFFHE 10%, 80 % LA LR 20%. AR ik g i f A A 2 3=
BRI [4]-[6] X TIRSFIBITRBIES, BHANMAFRUIEREY K. SCZHEAR)E T05 /. Kk
SRCLRGE NSRS, A E Sk ik va T 73 SR, ARG BB AR A BRI A N TR K
ST R EE N 2. WFFERN], LEASO 3 fIs iR T AR5 88 R AL AT IA 40%~60% [7] [8], /™ HE ML
Wi g R AN AR T BE .

MR 5 0 98 M IR S 5 35 P S A 2 B 78 IR A% OO BEMLARI[O] o AR, HhPERIgEM . R
YT R /AR AR R 2 A OE AR A, G P MR 2 B b B0 B LB (NILR)  IfiL/INBR /R EX 4T LB (PLR)
a4 B G RAEFREL(SI) . BRI REAE 455 IR WAL ) S REIRAS PO Goie 2R A7, 78O IMVEH B 1 T J VP A o
#/ZRE . HR—RWEFE T, EE IR E R E B AR 8 AT MR 7N MU BEE NECIRES T 1%
A AR,

S5, SR NSl KRR AL IR AE M B O, [FIREXHIE N TR YT TG Ao EEE R . R
BN KA N B AR ) 2 BN GETE , A AR P A T IR I R R — s RS . IR, —Fh
B #E S kS AL (iliac artery calcification, IAC) VP4 7k Ra MAE[10]. VP4 J7 R4 B 2 AR AT UK
Ji CT I &5 (CT angiography, CTA)EME, IR EMTEA . 52 R FKFI 2 BAC B VEAl DU % 2 20 Bk FH 5
SPENBKES AL RIRRE, T I IR & B B A SE B . H H AT T RSl IS A ) T Je
BNKAE AL P FEE s A A N TR S IR PR TG VS ZE RGN, AR DGR ST .

(R, ASHF 5T B LR [ 23 B R S Sk i P97 ARG B IR R k), 0 i% 5 P e A% FH O
SLERRER, ML S A ROE TR b A BRSNS AL PP 1) 22 TR 2R TS 28, 9 LA B 2k BT XS B mT AL -
B I R SRR i R i MR BE U 7 SRR RS AU =L TR

2. BEREF&E
2.1. ARTR

AT S A — TR A B A AR 7T, 3% HX 2020 4F 1 H & 2023 4F 12 H TAAEM 2 = N REFEA NI K
JERFS 52 I TR TT 1T I Sl kA P ZERE SR T AR O R e INARHAEN: O R > 40 %5 @
WRPE RS BKAEAL A FERE SR TR ) B2 N T RS BKAE AL P ZERE, JFATEREEY TR BB AR (P B L S 42
AN); @ RuT 1 EANER TSIk CTA B i, Sl =m0, @ K. 8% LbED
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FopleEE, RGE 0Bz LIPSk CTA K. HibRbsilE: © AIF2ME N, sz
ikt %E; @ BEAEA RN TR SIKZBESY; @ G mEEY. MRRGHEM . BYEMEEE & %k
PESI s @ AR FTEFH G b 7 b J7 R . B SLg N 158 iR, IR ARG RETE 2 SRR R
A AR 4y AR A 4 (n = 90)AIE B A 4 (n = 68).

2.2. ARG ZE

I TR RGO BB TN D2 RS . YRR O U PG R R (T s i s BE R
VT S N N TR Sl e s 2 4 O R 0 i QN N i1 0 o G £ 710 - A 14 = = TN 11 RN
BRI S RERE R ol =S (R R R O E R SRR R SR, C RNER. [
RUEMERR. AEE. B JRER). FARIT X EARAT Rutherford 732 . 2T ARAT T 3Nk CTA BI&, £
PACS R4uH B N VP XU S B kA8 A S K RSB 0 o E5A0PE o> B4 = ANERE . BB RS,
KAP o T VT3 o BRSNS 10T A AR Sl A7 S5 P 54k B KB A4S 4GS > 2 mm, 438 0~3 2 45
AR o LRI BE P23 AR 8 %% 15 B 32 R KIR A S LRI KK BE, 409 0~4 2%, BRBIIKESA VT4 T
B 1R, BATBEE AN, FEAMSIK) I S N = TP 2 F0, 43 e sk “BE B A S
VT “CHERUNE AT o “RRAMIRZEMIESAL T 23 L BRSPS AL T DUANAR . AR I
WA R H G A RAETEbR: TPV S bk A LLAE(NLR) I/ S5 bk R 40 i LGB (PLR)
MRS BAZA A LA (LMR) . RSS2 RAEFEEN(SI) R G AR FEEL(SIRI) 4> 5 JE S N AE 5L
(AISI). I s B E EE(PAR). C N H S B & E HE(CAR). C M H H 5k EA I (A (CLR).
CIRNEH - HEA - KB4 LE AT E(CALLY). R4S 5 2 IR 8 A L (NHR) . FAZ 4 5
R A LU (MHR) ik B 5 v 2 B e 2 1 LU AL (LHR) I/ IR 5 8 2% 5 AR 2 1 LB (PHR) e =
P H i - F AT PR EU(TyG_index). ARJ5HMA € SONARJG 2 RV Z CTA IIE SR ML B AR B A
>50%.

Table 1. lliac artery calcification score

= 1 EEERKIS TS

T4 KR JAKATE 53 JAKE o b KPPy KEEH L
0 TS5k 0 TG 0 TeAmAL,
1 JERE <1mm 1 1%~25% 1 1%~25%

2 JE R 1~2 mm 2 26%~50% 2 26%~50%

3 B >2mm 3 51%~75% 3 51%~75%

4 76%~100% 4 76%~100%

2.3. Gt St

KH R 442 AT EEE i . SR B 64 Shapiro-Wilk #E56 IEAS 1, & IEZ 070 & UL
+ MEZERIR, A CBCRHPIMALREAR t kS ARFE IR DL A 8 (M A iR) %o, ZH IR HLEL
K Mann-Whitney U K656 . 702538 &8 DUATEL (5 20 Eb) o, 1A ELBCSR T v 2KG 56 51 Fisher ARG LG . 8
i BRI ER logistic [B1A 43Tk 5 A A A G T AE IR 3R i VIF R e 3L 21 . SR FH 22 R Z 40 AT logistic
=] U= s TSGR R 2R o 2T 2 R R AW 45 SR SR TR Y, 3 52 3 TAERFAE i 26 T T AL (AUC) K 3L
95% CI VA& X 40 B, B £ vk ih 28 (Bootstrap ik 1000 XAZ 1F) K Hosmer-Lemeshow #2418 B 46 56 17
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R HERE , 3 Y 3 i 28 0 ATV I R 250F , 7% Bootstrap E 4i4% 1000 VX 115 optimism-corrected AUC
HEAT A BERE . B, LABIZR Y 2O TS Y v AL . BTG R 335 XU, P <0.05 ¥R ZE 5 A 4iith
%Xo

3. &R
3.1. FASITRELLIFE

AW TSN 158 ] T I s ki Ab P ERE 25, PR 5 R AE T2 & 90 #1(57.0%), AR KA Ak
7 68 151(43.0%) . WHZH B (I LL BBl LU L3 2. PR ALY CRP. HCY. NLR. CAR. CLR. CALLY
FaH NHR DL R S8 A5 0 S % R XU B% S0 2 0 8 40 SV ES A0 1 23 ¥ 5. 3 v T JE B 22 4H.(P < 0.05);
PRGBS A s, 2= A IR AR ZE (P = 0.05); M40 /KPR R 4 RIS, HR
LGt (P =0.086) HoAx N HZRHIE (O IMUE BRI ER  H LI = 48h5 & B & RIAEFa bR P 2H 1R] 22 57
¥BIEguit == (P > 0.05).

Table 2. Comparison of baseline characteristics between the non-restenosis group and the restenosis group
2. REBREEERREAEKIHELLE

Bl KFHAE L (n = 68) FRAE 4 (n = 90) P {H
TS 73 (15) 74 (12.75) 0.738
P51 43 (63.2%) 63 (70%) 0.468
5 25 (36.8%) 27 (30%)
g8
WRCHE s 1
o 46 (67.6%) 62 (68.9%)
= 22 (32.4%) 28 (31.1%)
e 1L 5 1
5 25 (36.8%) 34 (37.8%)
2 43 (63.2%) 56 (62.2%)
B PR 0.191
e 39 (57.4%) 41 (45.6%)
P 29 (42.6%) 49 (54.4%)
A A Rutherford 432 0.647
<4 41 (60.3.%) 51 (56.7%)
>4 27 (39.7.%) 39 (43.3%)
WBC 7.29 (2.96) 7.28 (3.87) 0.795
NEU 4.79 (2.3) 5.3 (4.5) 0.17
LY 1.63 (0.86) 1.4 (0.56) 0.092
MONO 0.5(0.2) 0.5(0.2) 0.638
HB 121.95 + 21.85 115.63 + 23.89 0.086
PLT 208.5 (106.25) 194 (107) 0.398
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TC 4.36 (1.82) 4.1(1.41) 0.051
TG 1.31 (0.96) 1.24 (0.75) 0.324
LDL 2.68 (1.41) 2.55 (1.21) 0.193
HDL 1.08 (0.44) 1(0.24) 0.202
FBG 5.82 (3.38) 6.29 (4.56) 0.414
CRP 11.54 (38.22) 24.02 (38.57) <0.001
HCY 12.99 (6.06) 15.64 (4.98) <0.001
ALB 3552 +5 35.23+45 0.702
Creatinine 76.75 (27.5) 81.4 (37.33) 0.339
Uric_Acid 312.45 (112) 327.2 (126.78) 0.05
NLR 3.09 (2.16) 3.95 (3.74) 0.024
PLR 144.53 (82.35) 150.76 (80.49) 0.353
LMR 2.9 (2.42) 2.86 (1.43) 0.357
Sl 588.78 (578.4) 721.01 (806.95) 0.09
SIRI 1.54 (1.88) 1.98 (2.02) 0.201
AlISI 328.52 (375.44) 360.33 (508.26) 0.375
PAR 5.65 (2.74) 5.26 (3.71) 0.555
CAR 0.37 (1.08) 0.75 (1.05) <0.001
CLR 9.91 (25.37) 19.52 (32.21) <0.001
CALLY 180.44 (391.75) 316.62 (386.67) <0.001
NHR 459 (3.21) 5.27 (3.87) 0.048
MHR 0.49 (0.29) 0.49 (0.3) 0.776
LHR 1.58 (1.04) 1.33 (0.91) 0.319
PHR 196.36 (133.88) 185.95 (108.22) 0.777
TyG_index 1.52 +0.68 1.47 +0.64 0.745
R BB A S A V7 43 6.56 (3) 8.53 (3) <0.001
BRI A5 40T 53 10.79 (4) 16.17 (6) <0.001
RRAM A AT AL VP53 4.85 (3) 7.26 (2) <0.001
BRSNS 540 VT 53 7.86 (3.96) 11.78 (3) <0.001

¥ AYIH(White blood cell count, WBC); A PERi4M g i1 $(Neutrophil count, NEU); #k EL40 A i1 % (Lymphocyte
count, LY); HiZ4i A 1% (Monocyte count, MONO); Il 412 [ (Hemoglobin, HB); Ifil/Mi it%(Platelet count, PLT);

& JIHFE B (Total cholesterol, TC); H i =E&(Triglycerides, TG); 1% i Jig 2 (1 I [E B (Low-density lipoprotein cholesterol,
LDL); =% % /s 25 (18 [ B (High-density lipoprotein cholesterol, HDL); %3 Jif Ifit 4% (Fasting blood glucose, FBG); C i
7 4 (C-reactive protein, CRP); [FB! /bt 50 B2 (Homocysteine, HCY); [ [ (Albumin, ALB); JULET(Creatinine); JREE
(Uric_Acid); T4 40 i 5 ik 2 40 i L A (Neutrophil-to-lymphocyte ratio, NLR); Ifil /MR 5 9k B2 41 2 EE AR (Platelet-to-lym-
phocyte ratio, PLR); bk L2 Jifd 5 4% 4 ifd EL 4 (Lymphocyte-to-monocyte ratio, LMR); 4= B 502 4 fiE 6 $(Systemic im-
mune-inflammation index, SI1); % 45 44 [z 5 45 $ (Systemic inflammation response index, SIRI); 4> & %t ;2 i 15 % (Ag-
gregate index of systemic inflammation, AISI); Ifi./Mi 5 H 2 A H{E (Platelet-to-albumin ratio, PAR); C R H S5 HE
1 E{f (C-reactive protein-to-albumin ratio, CAR); C 3£ [ 59k [ 41 LU {E (C-reactive protein-to-lymphocyte ratio,
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CLR); CRREA - AEA - k41 LE & 45 5(C-reactive protein-albumin-lymphocyte index, CALLY); Hvitkhi 4 iy
5 1 i 25 (3 JEL[# 9% HL 48 (Neutrophil-to-high-density lipoprotein cholesterol ratio, NHR); %41 5 &% fs & G 0
Fi% . {H (Monocyte-to-high-density lipoprotein cholesterol ratio, MHR); 3tk B 4 i 5 757 %5 5 i 2 1 JEL [ % A (Lympho-

cyte-to-high-density lipoprotein cholesterol ratio, LHR); i/ 5 155 %5 5 i &% (4 JIH [ % He (H (Platelet-to-high-density lipo-
protein cholesterol ratio, PHR); H i1 =i i % B 115 £ (Triglyceride-glucose index, TyG_index).

3.2. BE%E Logistic B35

DIARJG 2 SENR B R N R, SHEE D EIT R E R logistic AT, S ER: it
LM B(NEV) . L4025 (B (HB). S JH [ % (TC) . [FA B & R (HCY). C k% A (CRP). SRR
(Uric_Acid). CAR. CLR. CALLY. NHR. #R&Be7El, #8800, #goMRAEM ., BRI 5
B R EMRP <01, AiANE3).

Table 3. Univariate logistic regression results

5% 3. B logistic AL R

A B SE ZfH OR (95% CI) P1A
S -0.01 0.02 —0.46 0.99 (0.96, 1.03) 0.646
4531 -0.30 0.34 -0.89 0.74 (0.38, 1.44) 0.371
WA 52 -0.06 0.35 -0.17 0.94 (0.48, 1.87) 0.868
g If -0.04 0.33 -0.13 0.96 (0.50, 1.84) 0.896
B PR s 0.47 0.32 1.46 1.61 (0.85, 3.05) 0.143
AHi Rutherford 43 %% 0.15 0.33 0.46 1.16 (0.61, 2.21) 0.647
WBC 0.02 0.05 0.43 1.02 (0.93, 1.13) 0.670
NEU 0.13 0.06 2.28 1.14 (1.02, 1.29) 0.023
LY -0.63 0.31 —2.06 0.53 (0.28, 0.96) 0.039
MONO -0.33 0.64 -0.51 0.72 (0.20, 2.56) 0.610
HB -0.01 0.01 -1.68 0.99 (0.97, 1.00) 0.092
PLT -0.00 0.00 -0.20 1.00 (0.99, 1.00) 0.845
TC -0.27 0.14 -1.89 0.76 (0.57, 1.00) 0.058
TG -0.19 0.19 -0.99 0.83 (0.56, 1.21) 0.323
LDL -0.26 0.18 -1.47 0.77 (0.53, 1.09) 0.142
HDL -0.83 0.59 -1.40 0.44 (0.13, 1.38) 0.161
FBG 0.05 0.05 1.01 1.05 (0.95, 1.17) 0.312
HCY 0.13 0.04 3.19 1.14 (1.06, 1.24) 0.001
CRP 0.01 0.00 2.33 1.01 (1.00, 1.02) 0.020
ALB -0.01 0.03 -0.39 0.99 (0.92, 1.06) 0.696
Creatinine -0.00 0.00 -1.09 0.99 (0.99, 1.00) 0.276
Uric_Acid 0.00 0.00 2.19 1.00 (1.00, 1.01) 0.028
NLR 0.12 0.06 2.06 1.13 (1.01, 1.28) 0.039
PLR 0.00 0.00 0.42 1.00 (1.00, 1.01) 0.672
LMR -0.21 0.13 -1.66 0.81 (0.63, 1.04) 0.097
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Sl
SIRI
AISI
PAR
CAR
CLR
CALLY
NHR
MHR
LHR
PHR
TyG_index
B SRR S AL PP 7
Bl UM S A P
BRAMRZE S AL PP 7
BRI 546 PE

0.00
0.06
0.00
—0.00
0.30
0.01
0.00
0.10
—0.06
—-0.30
0.00
—0.08
0.54
0.44
0.64
0.44

0.00
0.05
0.00
0.06
0.14
0.01
0.00
0.05
0.47
0.24
0.00
0.25
0.10
0.07
0.11
0.07

1.58
1.10
111
—-0.03
2.16
2.35
2.28
2.10
—-0.12
-1.25
0.17
—-0.33
5.37
6.46
5.93
6.01

1.00 (1.0,
1.06 (0.97,
1.00 (1.0,
1.00 (0.89,
1.35 (1.06,
1.01 (1.00,
1.00 (1.0,
1.11 (1.01,
0.95 (0.37,
0.74 (0.45,
1.00 (0.99,
0.92 (0.57,
1.72 (1.42,
1.55 (1.37,
1.90 (1.56,
1.55 (1.36,

1.00)
1.19)
1.00)
1.13)
1.83)
1.02)
1.00)
1.23)
2.46)
1.18)
1.00)
1.50)
2.12)
1.80)
2.39)
1.81)

0.114
0.270
0.269
0.978
0.031
0.019
0.023
0.036
0.905
0.211
0.861
0.741
<0.001
<0.001
<0.001
<0.001

3.3. BAE Logistic EYAS 4

BT 3 — JORE R AR R PRI 4T (NEV) . #REE4EME(LY), C &M FH(CRP)fE NLR. NHR. LMR.
CAR.CLR.CALLY, i M2 [EAH B2 B s, Bt AIRAT IR B 1 2 & RAEFRAR I AR JF H CAR. CLR.
CALLY 2 [8] A R XU #E B ik #EAMSIKES 40 153 58078 5 sl ik BE NSRS A 1T 73 2 A A AR B0
LR (VIF > 5), il b2 B ILZe PR R RS e PR RE A, B AN L2 PR AH Hp (AR B I R A S 58 B ff o
KZw 5 #rh OR (S A&, R & B R B NEU. LY. CRP. CLR. CALLY fi%. X
MRS BEIMSA PR AR AN P < 0.1 MR BRI A Z R F logistic 114, M7 gm K. RAHA
THE RSN . BEAMRE AL . TC. HB. HCY. Uric_Acid. NLR. LMR. NHR. CAR
L 10 MR, SRWE 4 R, ZIRESPTER, #55MEAMI(OR = 1.96, 95% Cl: 1.32~3.08, P = 0.002).
1415 4 (HB) (OR = 0.97, 5% CI: 0.95~0.99, P = 0.014). [A] %}t & FR(HCY) (OR = 1.11, 95% CI: 1.03~1.24,
P = 0.030) A1 H kL4 o 5 w50 %5 1 i 2 A ELAE (NHR) (OR = 1.20, 95% Cl: 1.02~1.43, P = 0.036) /2 R J& Fisk
A ML R R . A E WS EMAIL )y SAHEEE. JRER. NLR. LMR. CAR) L4 it X

(P >0.05).

Table 4. Multivariate logistic regression results
52 4. %A% logistic EYILER

A p SE Z1y OR (95% CI) P{H
(Intercept) -3.98 2.06 -1.93 0.02 (0~0.92) 0.054
R S A AT 53 0.09 0.20 0.46 1.1 (0.73~1.63) 0.646
BEAMR A S AT 53 0.67 0.21 3.15 1.96 (1.32~3.08) 0.002
TC -0.08 0.21 -0.38 0.92 (0.61~1.39) 0.706
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HB —-0.03 0.01 —2.46 0.97 (0.95~0.99) 0.014
HCY 0.11 0.05 2.17 111 (1.03~1.24) 0.030
Uric_Acid 0.00 0.00 1.05 1 (1~1.01) 0.292
NLR —0.04 0.12 —0.30 0.96 (0.76~1.24) 0.763
LMR —-0.15 0.22 —0.66 0.86 (0.55~1.33) 0.510
NHR 0.18 0.09 2.10 1.2 (1.02~1.43) 0.036
CAR —0.02 0.17 —0.09 0.98 (0.71~1.42) 0.930
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(AUC)y 0.879 (95% CI: 0.825~0.933), $it/mBiM BAT REFIX 408, LALEFREL1) i R AE (0.630) 1 Ay b
A, R TR R AR N 0.756, RN 0.868 (4] 1). R £k BB i T AL 2 5 2 PRl SR
B R —FE, SFHERHRZE N 0,011, Hosmer-Lemeshow FLALERH: P = 0.377, R BIRRIR i
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PRIZHAME . K H Bootstrap FE ¥ 1000 AT N8 UE, 152 optimism-corrected AUC 4 0.865, L J5i
B AUC #52ilt, R BRI R PR .
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Figure 1. ROC (Receiver Operating Characteristic) curve
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Figure 4. Study nomogram
& 4. #5514k E

4. 7ig

) T 50 Mk 2 9 e e 6 PR H R A2 12 12 i A 44 B if (chroniic limb-threatening ischemia, CLTI). 45
BAMZEE, CLTI % SRR [11]. S8, FT AR (s 5 AL Va7 # To 2 ORAE KA )
W ICYF 8 G PR A R I ds B AR R [12]. JEAESR, LA IRYTIERTA A TR H 352, BN CLTI
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R, HEENAKES AL G 5 BRIEY SR IDC G I PR R 4 S S AR T 1 B 0 ke s 1) w4 A 285 =) 25 DITAR O
HEHE BN IR A AT R 2 FERIE R . TR AR R E K, SRR MR R E .
XG5 Rk —BHRR, TENG RS2 B b R OCTE RN S K R B AL FR RS, T AR PP AL 8 SR s Ak . P A 4
0 2 B K SR A R A, 8 S B IR A Lo ST L, T v FE TR R T A AR L PR RN AR T Re[16]. 5
P—fabrAHLL, B NHR RETE 47 S i 5 SRS AR AR . TR, NHR 7258 0o SO R v 55
AU TG ME CAFRIWIPIESE[17] [18], {HAE T EBNKER R R /b W NHR AE R — R LS &
RIETEFR, LEAHE 70 o 535 T4 (OR = 1.20, 95% Cl: 1.02~1.43). — I K HYBA S 72 [19] 125 W]
NHR Ft 5 5 2 5F bl PR 55 K A A0 B0 ke 10 JXUSS: B4 I AH 9G(OR = 1.24, 95% Cl: 1.11~1.39) . X AU %
W7 HLAARTE LA S N4 )5 ) S R 0%, BB 3R R T IR R 35 ALTE ASO ARG B A8 b 1 W [F) B Bl A
o HCY 2Bk FERIL M R R 2, SR R Sshik. & FBlsh kg g 42 [20], [H)

DOI: 10.12677/acm.2026.1641719 4496 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1641719

BERR 4

R R (HCY )R N T2 28 (00 57 fG B K 25 (OR = 1.11, 95% Cl: 1.03~1.24), HALHI i i, @il
R CIE SR =R AR SR =1 o AT b o DK = K VT i1 = e 1) N B2 S K RANY 18 R b
M/ EEAVRE %, 51 A S AN G J N, WIS T 20 Hik o A Bl A A0 P00 7 1 R AR R R e [21] [22]
Meta 201 E7~, MLiES HCY 3910 25% (29 3 umol/L), O ML F4E XK1 0 10% [23]. AT 783 —HiF
SEHCY EAME BNk 1 AN E . HB 7EABAY 52 R4 14 [K 3 (OR = 0.97, 95% CI: 0.95~0.99), iX
EMWAEARAT HB KPR m— A7, PR U AE R . Toor 55 Nk T #2105 R R Ak L
ARG BH WP T R L BT W2 BAEE G2 B2 O . Velescu &5t &% B BT 72 ML 18 1 i 1 g
P R i £ 5 ST RRH G BB T R USRI 2, I v At XU PR 3R % il 4 i g B AR S A i [24] o 22 ifL mT 55
MG, EFPZE G A REE 2 IS OL R, SRR 2 S BUH S B M RFSE,  ZHEIRTE XS 1S
[25]. BRIUE, ARETVEAGHA) E S 7 MARAS, ACE BT AR F AR B XRS, 58 0] gt o /il &
L, A AR A R AR AR I 3R R

A FKGEET CTA M HERIKE NI 52 & SERFRECG BT LEASO A J5 PRk [ 1
W, FABERNAE 4 A5 TRUTEAR (BRI MG 4L E5) . HBL HCY. NHR), &R EAEEE,
BOHPERE R 47 (AUC = 0.879), Btk S IR & 513 21 5010F,  H4 Bootstrap P BiF S~ BUARE s B
Ja USRI, (8T IR B AR AT MR S T (AT FAAFAE DU R PR, ASHIE 72y B
O EIBVEBE T, FREAFEIE R, Z5RAMERRIEIE, Hk, BT APNEELG CTARYIBE, (2
CTA K25 (1 HURIAR 2 52 I R TR AE R A (AR IR B 75 SR 5), ARG — [ e I 1) i, AT RE S NAR
Mifkfars teah, AT T NIRERIE, SR S7 /MR ER R I TEB R M2 A RE ) ARR TR IR 2 Ll
BEVERE TS, §RFEARREIFGININBIGIUE, P PR TEAR B (R MEARE M. RIS, R AR AR
I N, AT TR L (A ) HCY 7K-F A IE R M55, S0 UF I AE 5 U SEFRAR BB A R AR 3

5. &hig
gz FFTR, AN ALY . LT . (R TR P e % b o 4 i 5 e 2 B G 2 1 AR

JRBI KA G FR A AL TN R 1o BT UE A i 5 26 B R B PR IX 70 B IOHE B e R4
RN ARG e fe B e AL BE D 7 R R T R

= FA

ARG EIET 3 — NRIEFBAC B e LS 2025-F1F-025), AHH 5T M B i 46 7T, F4
G SNt F = o
SEHk

[1] Otsuka, T., Arai, M., Sugimura, K., Sakai, M., Nishizawa, Y., Suzuki, Y., et al. (2020) Preoperative Sepsis Is a Predictive
Factor for 30-Day Mortality after Major Lower Limb Amputation among Patients with Arteriosclerosis Obliterans and
Diabetes. Journal of Orthopaedic Science, 25, 441-445. https://doi.org/10.1016/j.j0s.2019.05.017

[2] Lian, W., Nie, H., Yuan, Y., Wang, K., Chen, W. and Ding, L. (2021) Clinical Significance of Endothelin-1 and C
Reaction Protein in Restenosis after the Intervention of Lower Extremity Arteriosclerosis Obliterans. Journal of Investi-
gative Surgery, 34, 765-770. https://doi.org/10.1080/08941939.2019.1690600

[3] Patel, M.R., Conte, M.S,, Cutlip, D.E., Dib, N., Geraghty, P., Gray, W., et al. (2015) Evaluation and Treatment of Patients
with Lower Extremity Peripheral Artery Disease: Consensus Definitions from Peripheral Academic Research Consor-
tium (PARC). Journal of the American College of Cardiology, 65, 931-941. https://doi.org/10.1016/j.jacc.2014.12.036

[4] Krawisz, A.K., Raja, A. and Secemsky, E.A. (2021) Femoral-Popliteal Peripheral Artery Disease: From Symptom
Presentation to Management and Treatment Controversies. Progress in Cardiovascular Diseases, 65, 15-22.
https://doi.org/10.1016/j.pcad.2021.02.004

[5] Shu, J. and Santulli, G. (2018) Update on Peripheral Artery Disease: Epidemiology and Evidence-Based Facts.

DOI: 10.12677/acm.2026.1641719 4497 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1641719
https://doi.org/10.1016/j.jos.2019.05.017
https://doi.org/10.1080/08941939.2019.1690600
https://doi.org/10.1016/j.jacc.2014.12.036
https://doi.org/10.1016/j.pcad.2021.02.004

R

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

Atherosclerosis, 275, 379-381. https://doi.org/10.1016/j.atherosclerosis.2018.05.033

Song, P., Rudan, D., Zhu, Y., Fowkes, F.J.1., Rahimi, K., Fowkes, F.G.R., et al. (2019) Global, Regional, and National
Prevalence and Risk Factors for Peripheral Artery Disease in 2015: An Updated Systematic Review and Analysis. The
Lancet Global Health, 7, e1020-e1030. https://doi.org/10.1016/s2214-109x(19)30255-4

Qin, Y., Shi, Y., Zhuo, H., Yu, T., Wang, W., Li, X,, et al. (2022) Short-Term Efficacy and Safety of Turbohawk
Atherectomy for In-Stent Restenosis in Peripheral Artery Disease: A Single-Centre Experience. ANZ Journal of Surgery,
92, 448-452. https://doi.org/10.1111/ans.16551

Bakker, O., Bausback, Y., Wittig, T., Branzan, D., Steiner, S., Fischer, A., et al. (2022) First Experience with the Go-
Back-Catheter for Successful Crossing of Complex Chronic Total Occlusions in Lower Limb Arteries. Journal of Endo-
vascular Therapy, 29, 798-807. https://doi.org/10.1177/15266028211065962

Beckman, J.A., Schneider, P.A. and Conte, M.S. (2021) Advances in Revascularization for Peripheral Artery Disease:
Revascularization in PAD. Circulation Research, 128, 1885-1912. https://doi.org/10.1161/circresaha.121.318261

Huynh, C., Liu, I., El Khoury, R., Zhou, B., Braun, H., Conte, M.S., et al. (2023) Iliac Artery Calcification Score Stratifies
Mortality Risk Estimation in Patients with Chronic Limb-Threatening Ischemia Undergoing Revascularization. Journal
of Vascular Surgery, 78, 184-192. https://doi.org/10.1016/j.jvs.2023.02.019

Biscetti, F., Nardella, E., Rando, M.M., Cecchini, A.L., Gasbarrini, A., Massetti, M., et al. (2021) Outcomes of Lower
Extremity Endovascular Revascularization: Potential Predictors and Prevention Strategies. International Journal of Mo-
lecular Sciences, 22, Article No. 2002. https://doi.org/10.3390/ijms22042002

Owens, C.D., Ho, K.J. and Conte, M.S. (2008) Risk Factors for Failure of Lower-Extremity Revascularization Proce-
dures: Are They Different for Bypass and Percutaneous Procedures? Seminars in Vascular Surgery, 21, 143-153.
https://doi.org/10.1053/j.semvascsurg.2008.05.007

Biscetti, F., Ferraro, P.M., Hiatt, W.R., Angelini, F., Nardella, E., Cecchini, A.L., et al. (2019) Inflammatory Cytokines
Associated with Failure of Lower-Extremity Endovascular Revascularization (LER): A Prospective Study of a Popula-
tion with Diabetes. Diabetes Care, 42, 1939-1945. https://doi.org/10.2337/dc19-0408

Wang, Q., Tang, C., Ni, Q., Liu, Y., Wang, Y., Zhao, B., et al. (2025) Impact of lliac Artery Calcification Burden on
Mid-Term Outcomes in Femoropopliteal Artery Disease Treated with Drug-Coated Balloon Combined with Provisional
Bare Metal Stenting. International Journal of Cardiology, 434, Article 1D: 133319.
https://doi.org/10.1016/j.ijcard.2025.133319

ERW, ER, TEME, 2% BSOS S sk 2 6E B ik ZERERA ARG N
SRR A2 O AH S B LTI 0 B[], R AR EE 443, 2024, 104(37): 3520-3527.

Chen, Y., Jiang, D., Tao, H., Ge, P. and Duan, Q. (2022) Neutrophils to High-Density Lipoprotein Cholesterol Ratio as
a New Prognostic Marker in Patients with ST-Segment Elevation Myocardial Infarction Undergoing Primary Percutane-
ous Coronary Intervention: A Retrospective Study. BMC Cardiovascular Disorders, 22, Article No. 434.
https://doi.org/10.1186/s12872-022-02870-9

Xu, Y. (2025) Association of Neutrophil/High-Density Lipoprotein Cholesterol Ratio with the Cardiovascular-Kidney-
Metabolic Syndrome and Its Cardiovascular Mortality. Frontiers in Nutrition, 12, Article ID: 1594041.
https://doi.org/10.3389/fnut.2025.1594041

Chen, Z., Li, Y. and Zhu, X. (2025) Positive Association between the Ratio of Neutrophil to High-Density Lipoprotein
Cholesterol and Diabetes Incidence: A Retrospective Cohort Study. Journal of Inflammation Research, 18, 11373-11384.
https://doi.org/10.2147/jir.s528826

Wang, Y., Jiang, Q., Li, X., Ren, B., Li, B., Li, H., et al. (2025) Lipid Metabolism-Related Inflammatory Indices (LMIIs)
and Incident Peripheral Artery Diseases (PAD) in Patients with Type 2 Diabetes Mellitus (T2DM): A Multicohort Study
from China and the UK Biobank. Cardiovascular Diabetology, 24, Article No. 346.
https://doi.org/10.1186/s12933-025-02887-2

Gao, Y., Guo, Y., Hao, W., Meng, J., Miao, Z., Hou, A., et al. (2023) Correlation Analysis and Diagnostic Value of
Serum Homocysteine, Cystatin C and Uric Acid Levels with the Severity of Coronary Artery Stenosis in Patients with
Coronary Heart Disease. International Journal of General Medicine, 16, 2719-2731.
https://doi.org/10.2147/ijgm.s411417

Smith, A.D. and Refsum, H. (2021) Homocysteine—From Disease Biomarker to Disease Prevention. Journal of Internal
Medicine, 290, 826-854. https://doi.org/10.1111/joim.13279

Ma, Y., Peng, D., Liu, C., Huang, C. and Luo, J. (2017) Serum High Concentrations of Homocysteine and Low Levels
of Folic Acid and Vitamin B12 Are Significantly Correlated with the Categories of Coronary Artery Diseases. BMC
Cardiovascular Disorders, 17, Article No. 37. https://doi.org/10.1186/s12872-017-0475-8

Homocysteine Studies Collaboration (2002) Homocysteine and Risk of Ischemic Heart Disease and Stroke: A Meta-
Analysis. JAMA, 288, 2015-2022. https://doi.org/10.1001/jama.288.16.2015

DOI: 10.12677/acm.2026.1641719 4498 I A [ 2 3k


https://doi.org/10.12677/acm.2026.1641719
https://doi.org/10.1016/j.atherosclerosis.2018.05.033
https://doi.org/10.1016/s2214-109x(19)30255-4
https://doi.org/10.1111/ans.16551
https://doi.org/10.1177/15266028211065962
https://doi.org/10.1161/circresaha.121.318261
https://doi.org/10.1016/j.jvs.2023.02.019
https://doi.org/10.3390/ijms22042002
https://doi.org/10.1053/j.semvascsurg.2008.05.007
https://doi.org/10.2337/dc19-0408
https://doi.org/10.1016/j.ijcard.2025.133319
https://doi.org/10.1186/s12872-022-02870-9
https://doi.org/10.3389/fnut.2025.1594041
https://doi.org/10.2147/jir.s528826
https://doi.org/10.1186/s12933-025-02887-2
https://doi.org/10.2147/ijgm.s411417
https://doi.org/10.1111/joim.13279
https://doi.org/10.1186/s12872-017-0475-8
https://doi.org/10.1001/jama.288.16.2015

BERR 4

[24] Velescu, A, Clara, A., Cladellas, M., Pefiafiel, J., Mateos, E., Ibafiez, S., et al. (2016) Anemia Increases Mortality after
Open or Endovascular Treatment in Patients with Critical Limb Ischemia: A Retrospective Analysis. European Journal
of Vascular and Endovascular Surgery, 51, 543-549. https://doi.org/10.1016/j.ejvs.2015.12.006

[25] Toor, I.S., Jaumdally, R.J., Moss, M.S. and Babu, S.B. (2009) Preprocedural Hemoglobin Predicts Outcome in Peripheral
Vascular Disease Patients Undergoing Percutaneous Transluminal Angioplasty. Journal of Vascular Surgery, 50, 317-
321. https://doi.org/10.1016/j.jvs.2009.03.041

DOI: 10.12677/acm.2026.1641719 4499 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1641719
https://doi.org/10.1016/j.ejvs.2015.12.006
https://doi.org/10.1016/j.jvs.2009.03.041

	基于复合炎症指标联合髂动脉钙化评分预测下肢动脉术后再狭窄的列线图模型建立与验证
	摘  要
	关键词
	Development and Validation of a Nomogram for Predicting Restenosis after Lower Extremity Arterial Intervention Based on Composite Inflammatory Markers Combined with Iliac Artery Calcification Score
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 研究对象
	2.2. 研究方法
	2.3. 统计分析

	3. 结果
	3.1. 研究对象基线特征
	3.2. 单因素Logistic回归分析
	3.3. 多因素Logistic回归分析
	3.4. 预测模型的构建与性能评估
	3.5. 列线图的构建

	4. 讨论
	5. 结论
	声  明
	参考文献

