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Abstract Objective To investigate independent risk factors for lower extremity amputation (LEA) in hospitalized
patients with diabetic foot ulcers (DFUs). Methods A multicenter retrospective analysis was conducted on the
clinical data of 329 hospitalized patients with diabetic foot ulcers from four general hospitals across the nation. A
multivariate logistic regression model was constructed, and prediction analysis was performed using R 4.2.1. The
discriminative ability of the model was assessed using receiver operating characteristic (ROC) curves, while
calibration accuracy and clinical applicability were evaluated via calibration curves and decision curve analysis.
Results The study revealed that patients with higher education backgrounds showed lower disease severity
(Wagner grade) (Z = -1.237, P < 0.05), while those with a history of coronary heart disease exhibited higher
Wagner scores (Z = -2.084, P < 0.05). In the amputation prognosis analysis, prolonged duration of diabetes and
elevated white blood cell count were positively correlated with amputation risk (both P < 0.01). Multivariable
regression identified non-higher education, low hemoglobin levels, decreased total cholesterol, and abnormally
elevated platelet counts as independent risk factors for high Wagner grades (=grade 3) (all P < 0.05). The
integrated predictive model incorporating these factors demonstrated strong discriminative performance, with an
area under curve (AUC) of 0.880 (95% CI: 0.801 - 0.960). The calibration curve slope approached the ideal value,
and decision curve analysis confirmed the model’s clinical net benefit within a threshold probability range of 10%
- 65%. Conclusion Lower education level, poor baseline nutritional status, infection, hypercoagulability, and
underlying vascular diseases collectively constitute key factors contributing to elevated amputation risk in DFU
patients. The developed predictive model exhibits high accuracy and may assist clinicians in formulating
individualized intervention strategies.
Key words diabetic foot ulcer; inpatient; lower extremity amputation; risk factors; multicenter; retrospective
study
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Tab. 1 Qualitative correlation analysis of baseline data, amputation risk, and Wagner score of inpatients

with DFUs
Wagner grading 4 P value
Gradel Grade2 Grade3 Grade4 Grade5 value
University degree Yes 3 11 14 17 4
-4.331  <0.001
No 2 29 115 98 1
Cigarette smoking Yes 0 16 48 38 2
-0.229 0.819
No 6 31 85 77 3
Coronary heart Yes 2 5 15 26 1
. . -2.084 0.037
disease history No 4 42 118 88 4
Cerebrovascular Yes 1 11 36 32 3
. . -0.991 0.322
disease history No 5 36 97 83 2
Hypertension Yes 3 27 61 60 4 -0.284 0.776




diseases history No
Vascular disease Yes
No
Abnormal dorsalis Yes
pedis artery No
Amputation Yes
No
Apodization Yes
No
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Tab. 2 Quantitative correlation analysis of baseline data, systemic conditions, amputation risk, and

wagner score of inpatients with DFUs

Item Low-risk group High-risk group t/z P value
BMI (kg/m?) 24.16%2.54 23.3143.24 1.89 0.062
HbAlc(mg/dL)  8.81+2.18 9.16+2.32 -0.99 0.323
Hb(g/L) 116.85+18.91 105.37420.57 3.74 0.000
Alb(g) 37.5445.76 33.6346.55 3.96 0.000
N(%) 66.36+16.32 72.12+13.34 -2.74 0.006
TC(mmol/L) 4.06+1.18 3.62+1.07 2.39 0.018
LDL(mmol/L) 2.3730.92 2.2040.82 1.28 0.203
Age(years) 57.00(54.00,75.50) 66.00(53.00,74.00) -1.391 0.164
Diabetes 13.50(3.00,20.00) 12.00(8.00,20.00) -1.542 0.123
duration(years)

Glu(mmol/L) 14.83(8.19,22.54) 11.94(8.00,17.74) -0.959 0.337
PLT(=<L0%L) 196.00(169.50,222.25) 240.00(179.00,340.50) -2.848 0.004
Cr(umol/L) 80.00(58.15,93.35) 75.90(59.00,110.45) -0.472 0.637
BUN(mmol/L) 7.68(5.39,10.63) 6.99(5.50,10.27) -0.464 0.643
UA(umol/L) 350.00(302.00,407.25) 307.00(230.50,376.00) -0.789 0.430
PT(s) 13.00(12.60,13.575) 13.50(13.00,14.30) -3.790 0.000
FIB(g/L) 4.97(3.64,6.83) 5.85(4.57,7.34) -2.533 0.011
D-D(pg/mL) 0.50(0.35,1.37) 1.13(0.56,1.83) -3.140 0.002
FDP(ug/mL) 3.13(2.26,5.18) 4.00(2.54,5.93) -1.862 0.063
WBC(x10%/L) 7.17(5.66,8.91) 8.16(6.45,11.35) -3.533 0.000
PCT(ng/mL) 0.03(0.03,0.36) 0.05(0.03,0.24) -0.511 0.609
CRP(mg/dL) 9.85(1.11,83.68) 30.40(8.27,95.93) -2.517 0.012
TG (mmol/L) 1.34(1.02,2.30) 1.16(0.91,1.59) -1.801  0.072
HDL(mmol/L) 0.81(0.75,1.08) 0.83(0.69,0.99) -1.916 0.055
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VLDL(mmol/L)  0.50(0.38,0.85) 0.43(0.34,0.58) 2183 0.029

XA 2 R R R e B S BORE L A BRI B BB XS 73 W 23 M 45 SR BEAT RE AT
ORI, AR A K, BE R R BENARTE SR R RS R, ZRBTLR

& X (P<0.05). W% 3.
#F 3 DFUs 1B B2 & SR UL S8 BURR 2 A S 447

Tab. 3 Correlation analysis between systemic conditions and amputation risk stratification of inpatients

with DFUs
Item Amputation Amputation
y?value P value
(Yes) (No)
Gender Male 38 168
0.558 0.455
Female 15 85
Bed-ridden Yes 10 90
3.050 0.081
No 27 123
Insulin usage Yes 35 141
2.280 0.131
No 17 111
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Tab. 4 Correlation analysis between amputation risk and systemic conditions of inpatients with DFUs

Item Amputation (Yes) Amputation (No) ) t'z P value
value
Age(years) 64.51+12.76 64.74412.31 -0.161 0.872
BMI(kg/m?) 23.5043.08 23.43%3.17 0.176 0.861
HbAlc(mg/dL) 9.2142.33 9.06+2.29 0.511 0.609
Hb(g/L) 106.05+20.30 108.65+21.17 -1.072  0.284
Alb(g) 33.9746.40 34.5546.72 -0.745  0.457
UA(umol/L) 319.24+4126.67 327.16+113.90 -0.568  0.571
N(%) 72.77+12.76 69.89+14.81 1.767 0.078
LDL(mmol/L) 2.1940.84 2.2640.85 0.610 0.542
Diabetes duration(years) 10.00(5.00,20.00) 14.00(51.00,71.00) -2.068 0.039
Glu(mmol/L) 11.74(7.39,17.24) 13.10(8.26,18.56) -0.744  0.457
PLT(><10%L) 237.00(187.00,342.00)  221.50(172.25,318.50)  -1.257 0.209
Cr(umol/L) 79.80(58.20,125.90) 75.35(59.38,97.40) -1.365  0.172




BUN(mmol/L) 6.90(5.61,10.51) 7.33(5.44,10.15) -0.662  0.508

PT(s) 13.40(13.00,14.20) 13.45(12.93,14.28)  -0.321  0.748
PAB(g/L) 97.00(86.00,107.00)  96.50(85.00,107.75)  -0.866  0.387
FIB(g/L) 5.85(4.88,7.24) 5.59(4.25,7.27) 1361 0.173
D-D(pg/mL) 0.99(0.54,1.82) 0.98(0.473,1.673) 1328 0.184
FDP(ug/mL) 3.81(2.72,5.44) 3.66(2.35,6.03) -1.054  0.292
WBC(>10%L) 8.38(6.61,11.86) 7.74(6.16,10.31) 2171 0.030
PCT(ng/mL) 0.034(0.025) 0.05(0.03,0.245) -0.527  0.598
CRP(mg/dL) 22.43(3.528,95.26) 31.73(7.72,93.46) -0.920  0.358
TG (mmol/L) 1.27(0.93) 1.16(0.89,1.57) -0.536  0.592
TC(mmol/L) 3.44(2.83,4.28) 3.41(2.84,4.16) -0.784  0.433
HDL(mmol/L) 0.83(0.68,0.95) 0.82(0.73,1.04) 1432 0152
VDL(mmol/L) 0.47(0.34,0.68) 0.43(0.33,0.58) -0.666  0.506
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Tab.5 Correlation analysis between amputation risk and baseline characteristics of inpatients with DFUs

Item Amputation (Yes) Amputation (No) i P value
value
Gender Male 84 121
0.053 0.818
Female 40 61
Bed-ridden Yes 46 53
3.896 0.048
No 51 99
University degree Yes 5 7
0.024 0.876
No 109 139
Insulin usage Yes 78 98
2.155 0.142
No 46 92
Cigarette smoking Yes 41 64
0.144 0.704
No 83 118
Coronary heart Yes 21 28
disease history 0.155 0.694

No 102 154




Cerebrovascular Yes 33 50

disease history 0.007 0.935
No 89 132
Hypertension Yes 62 94
0.80 0.777
No 62 8

2.5 Wagner P43 e XUSH 2 T35 6 e B 3 51 2% IR AL fy by g2

B 5 R 2 1K1 3 Logistic [81 55377 4 2 TSR, 5 78 1R 53 Wagner VF 2 e fi A (¥ 37 £ I PR 3%
PRSI (¥ P A5 B 138 5 T S AR B A T i (P<0.05) o [ T&E BB R, dEKE% (OR=11.59,
95%Cl:2.740~48.422) . L4 £& (17K FFE{IK (OR=0.974, 95%C1:0.954~0.996) . et JIH [ i /K “F-f£AiK (OR=0.659,
95%C1:0.4326~0.996) VLA M/MR 147t = (OR=1.007, 95%CI:1.002~1.013) #AHIA AL T K F, W

* 6.

% 6 ZABWW DFUs 1EB83E Wagner P4 MK A TS MK B &

Tab.6 Multivariable analysis of prognostic risk factors for high-risk wagner score groups of inpatients with

DFUs
Item 95% CI for OR
B Adjusted OR P value

Lower Upper
Non university degree 2.444 11.519 0.001 2.740 48.422
Hb -0.026 0.974 0.020 0.954 0.996
TC -0.417 0.659 0.048 0.4326 0.996
PLT 0.007 1.007 0.012 1.002 1.013
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Fig. 1 Integrated predictive model constructed based on independent predictors in the Wagner grade
high-risk group

A: ROC curve of the logistic regression model; B: Nomogram model for prognostic risk factors in the Wagner
grade high-risk group; C: Calibration curve for predicting prognostic risk factors in the Wagner grade high-risk

group; D: Decision curve analysis for predicting prognostic risk factors in the Wagner grade high-risk group.
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