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[ Abstract] Objective To retrospectively analyze the clinical features and treatment outcomes of patients with
diabetic foot ulcers (DFU), and to investigate the effect of controlling nutritional status (CONUT) scores on the
amputation risks and hospital length-of-stay of DFU patients. Methods A total of 357 DFU inpatients admitted to the
Department of Endocrinology, PLA Strategic Support Force Characteristic Medical Center between January 1, 2016 and
December 31, 2018 were enrolled and analyzed retrospectively. Based on their CONUT scores, the patients were divided
into 3 groups, a normal nutritional status group consisting of patients with CONUT scores 0-1 (1n=100), a mild
malnutrition group consisting of patients with CONUT scores 2-4 scores (n=164), and a moderate-to-severe malnutrition
group consisting of patients with CONUT scores=5 (n=93). According to whether they underwent amputation, patients
were divided into an amputation group (n=110) and a non-amputation group (n=247). The clinical characteristics,
amputation rate, and hospital length-of-stay were compared between groups with different CONUT scores. Logistic
regression was conducted to analyze the independent risk factors of amputation. Results The total amputation rate of
DFU patients was 30.6%. Among all amputations, the major amputation (above-the-ankle amputation) rate was 1.8%,
and the minor amputation rate was 98.2%. The amputation rate in patients with mild and moderate-to-severe
malnutrition were 1.5 and 3.0 times higher than those in the normal nutritional status group, respectively. Logistic
regression analysis showed that the moderate-to-severe nutritional status (5-12 scores), white blood cell, Wagner
classification and ankle-brachial index were independent risk factors for amputation. Conclusion CONUT score is
closely associated with amputations in DFU patients. Improving the nutritional status of patients in the early stage could
reduce the risk of amputation.
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Table 1 Clinical characteristics, CONUT scores and hospital length-of-stay of DFU patients

Clinical characteristic Non-amputation group (n=247) Amputation group (n=110) Statistical value p

Agelyr, X+ 62.9£11.9 61.0+10.6 1=1.474 0.141
Male/case (%) 161 (65.2) 76 (69.1) ¥=0.593 0.441
Duration of DM/month, median (P,;, P,;) 180 (120, 240) 168 (108, 204) Z=-0.856 0.392
Duration of DFU/d, median (P,;, P,;) 30 (10, 70) 21 (10.5, 60) Z=-0.398 0.691
Smoking/case (%) 121 (65.4) 64 (58.2) )(2=2-577 0.136
DKD/case (%) 154 (62.3) 75 (68.2) ¥=1.126 0.339
DR/case (%) 168 (68.0) 74 (67.3) ¥=0.190 0.903
DPN/case (%) 161 (65.2) 73 (66.4) ¥'=0.047 0.094
WBC/(x10° L™"), median (P, P,.) 7.4(6.1,9.6) 93(7.5,13.2) Z=-4.746 0.000
HGB/(g/L), median (P,;, P;;) 126 (108.5, 139.2) 117.5(101.8, 133.3) Z=-2.663 0.008
LY/(x10° L"), median (P,,, P,.) 1.65(1.3,2.1) 1.485 (1.1, 2.0) Z=-2.421 0.015
HbA1c/%, median (P, P,;) 8.95(7.3,10.3) 8.85 (7.5, 10.6) Z=-0.291 0.771
Cholesterol/(mmol/L), median (P, P,;) 3.91(3.3,4.9) 3.6 (2.92,4.4) 7=-2.763 0.006
TG/(mmol/L), median (P, P;;) 1.22(1.0,1.7) 1.27 (0.9, 1.6) Z=-0.691 0.490
HDL-C/(mmol/L), median (P, P,;) 1.18 (1, 1.4) 1.1 (0.9, 1.3) Z=-0.691 0.002
LDL-C/(mmol/L), median (P, P,,) 2.25 (1.7, 2.9) 1.97 (1.5, 2.9) Z=-2.723 0.006
TP/(g/L), median (P,;, P,;) 66.05 (61.8,72.2) 65.5 (61.3,70.0) Z=-1.231 0.218
PA/(g/L), median (P,;, P;;) 183.31 (146.3, 219.9) 121.7 (73.9, 195.6) Z=-4.694 0.000
ALB/(g/L), median (P,;, P.;) 37.5(33.8,40.3) 33.85 (30.6, 37.5) Z=-5.449 0.000
S-CRP/(mg/L), median (P,;, P,;) 5.85(2.3,12.4) 7.52(5.38,12.02) Z=-3.007 0.003
25(OH)D/(ng/mL), median (P, P.;) 9.1 (5.8,13.8) 9.84 (6.1, 14.2) Z=-0.599 0.549
CONUT scores (median [P,s, P,]) 2(1,4) 4(2,6) Z=-4.708 0.000
ABI (X £ s) 0.97+0.30 0.79+0.39 1=4.642 0.000
Hospital stay/d, median (P,s, P,;) 16 (10.5, 24) 44 (31,61.8) Z=-10.858 0.000

DM: Diabetes mellitus; DFU: Diabetic foot ulcer; DKD: Diabetic kidney disease; DR: Diabetic retinopathy; DPN: Diabetic peripheral neuropathy; WBC:

White blood cell; HGB: Hemoglobin; LY: Lymphocyte; HbAlc: Hemoglobin Alc; TC: Total cholesterol; TG: Triglyceride; HDL-C: High-density lipoprotein-
cholesterol; LDL-C: Low-density lipoprotein-cholesterol; TP: Total protein; PA: Prealbumin; ALB: Albumin; S-CRP: High sensitivity C-reactive protein; ABIL:

Ankle-brachial index.
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Table 2 Clinical characteristics, hospital length-of-stay, and amputation rates of patients divided by different levels of CONUT scores

Clinical characteristic GO group (n=100) G1 group (n=164) G2 group (n=93) Statistical value P

Agelyr, X+s 61.1+10.1 63.7+11.9 60.5+£10.9 F=2.105 0.123
Male/case (%) 63 (63.0) 105(64.0) 69 (74.2) x'=25.190 0.000
Duration of DM/month, median (P., P,;) 168 (96, 234) 180 (114, 240) 180 (120, 240) H=2.182 0.336
Duration of DFU/d, median (P, P,:) 30 (10, 90) 30 (12, 74) 20 (10, 58.3) H=3.592 0.000
WBC/(x10’ L"), median (P, P-;) 7.6 (6.2,8.9) 7.2(5.9,9.5) 117 (7.6, 15) H=48.986 0.000
HGB/(g/L), median (P,;, P;;) 133.5 (121, 147) 124 (106, 136) 107 (95.8, 126) H=53.169 0.000
LY/(x10° L"), median (P, P,,) 1.98 (1.8,2.3) 1.52 (1.2, 1.9) 1.165 (0.87, 1.5) H=97.282 0.000
HbA1c/%, median (P, P.;) 9.5 (7.6,10.6) 8.4(7.3,9.9) 8.9 (7.45,11.2) H=5.288 0.071
Cholesterol/(mmol/L), median (P,;, P,;) 4.75 (4.1,5.5) 3.8(3.3,4.6) 3.2 (2.5,3.61) H=105.709 0.000
TG/(mmol/L), median (P, Py;) 1.5(1.1,2.4) 1.22(0.9,1.7) 1.2(0.87,1.41) H=32.062 0.000
HDL-C/(mmol/L), median (P,;, P.,) 1.3 (1.06, 1.4) 1.19(1,1.4) 0.95(0.8,1.2) H=43.976 0.000
LDL-C/(mmol/L), median (P,;, P,;) 2.79(2.3,3.4) 2.13(1.62,2.64) 1.6 (1.2,2.0) H=87.355 0.000
TP/(g/L), median (P,;, P,;) 69.7 (64.7,74.8) 66.3 (62.5,71.2) 61.4 (56.9, 66.1) H=55.752 0.000
PA/(g/L), median (P,,, P,,) 208 (171.6, 234) 174.15 (138, 215.3) 74.8 (44.1,131.5) H=71.904 0.000
ALB/(g/L), median (P, P,,) 39 (37.5,41.5) 36.5 (33.9, 39.3) 29.45 (26, 32.5) H=177.199 0.000
S-CRP/(mg/L), median (P,s, P,;) 5.23(2.3,10.03) 6.09 (2.3, 11.36) 8.11 (5.57, 24.6) H=9.044 0.003
25(0OH)D/(ng/mL), median (P, P,;) 11.0 (7.6, 14.8) 8.8 (5.5, 14) 7.75 (4.4, 13) H=7.899 0.000
Amputation/case (%) 17 (17.7) 43 (27.4) 47 (52.8) XZ=28-339 0.000
Hospital stay/d, median (P,s, P,;) 16 (12, 26) 21 (13, 36) 34.5 (21, 58) H=30.749 0.000

GO: Normal nutritional status group, CONUT scores 0-1; G1: Mild malnutrition group, CONUT scores 2-4 scores; G2: Moderate-to-severe malnutrition

group, CONUT scores=5 ; DM, DFU, WBC, HGB, LY, HbAlc, TC, TG, HDL-C, LDL-C, TP, PA, ALB, and S-CRP: The denotations are the same as those in

table 1.
®3 HERFHZREKDN S EKlogistic[ )3
Table 3 Multivariate logistic regression analysis of diabetes-related lower extremity amputations
Variable B SE Wald P OR (95 CI)
CONUT (5-12 scores)* 0.988 0.436 5.121 0.024 2.685 (1.141, 6.314)
WBC 0.087 0.044 3.895 0.048 1.091 (1.001, 1.190)
ABI -1.725 0.473 13.325 0.000 0.178 (0.071, 0.450)
Wagner grade 0.627 0.224 7.820 0.005 1.872 (1.206, 2.905)

B: Partial regression coefficient; SE: Standard error; OR: Odds ratio; CI: Confidence interval. * Reference=0-2 scores.
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