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[ Abstract] Objective To explore the clinical characteristics and the prognosis of diabetic foot ulcers (DFU)
inpatients of different renal function statuses. Methods A retrospective analysis of 962 inpatients with DFU was
conducted. The patients were divided into three groups according to their renal function statuses, and the clinical
characteristics of the three groups were compared to identify differences. In addition, the patients were followed up in
outpatient clinics or by telephone and their prognostic status and risk factors for death were analyzed. Results Analysis
of the clinical characteristics showed that, compared with diabetic patients with normal renal function or mild renal
function impairment, diabetic patients with moderate and severe renal function impairment had a longer course of disease
(P<0.001). Patients with foot ulcers of Wagner grade 4 predominates the moderate and severe renal function impairment
groups (P<0.05). Patients in the moderate and severe renal function impairment groups had a relatively higher proportion
of comorbidities, including hypertension, coronary heart disease, and peripheral arterial disease (P<0.05). These patients
had relatively lower levels of glycosylated hemoglobin and hemoglobin (all P<0.05) and relatively higher levels of
neutrophil ratio and procalcitonin (all P<0.05). Of the two groups, patients in the moderate renal function impairment
group were older (P<0.001) and had lower ankle-brachial index (P<0.001). The severe renal function impairment group
had a higher proportion of patients with foot ulcers of Wagner grades 3 and 5 (all P<0.05). For the purpose of conducting
prognostic analysis, 748 patients were followed up in outpatient clinics or by telephone for a median length of 41 months.
Among them, 239 died. The all-cause mortality was 31.9%, and the mortality in the three groups was 25.8%, 46.2%
(P<0.001), and 59.4% (P<0.001), respectively. The survival rate of patients in the moderate and severe renal function
impairment groups was significantly lower than those in the normal renal function and mild renal function impairment

groups (P<0.001). Univariate Cox regression analysis showed that age, concomitant coronary heart disease and peripheral
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arterial disease, degree of renal function impairment, and foot ulcers of Wagner grade 4 and 5 were associated with all-

cause deaths. Furthermore, multivariate Cox regression analysis showed that moderate and severe renal function

impairment was an independent risk factor for all-cause deaths in DFU patients (P<0.001). Conclusions As renal

function impairment worsens, patients with DFU present clinical characteristics of greater complexity, higher risks of

cardiovascular events, and higher mortality. It is essential to prevent kidney damage and foot ulcers, to pay attention to

the cardiovascular risks of DFU patients with moderate and severe renal function impairment, and to reduce mortality.
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Table 1 Comparison of the baseline clinical data of the DFU inpatients of different renal function statuses
Renal function (mL/[min-1.73 m’])

Factor Total (n=562) eGFR=60 (n=696) 15<eGFR<60 (n=222) eGFR<15 (n=44) P
Male/case (%) 602 (63) 433 (62) 135 (61) 34(77) 0.131
Agelyr. 65+12 64+12 70+11° 65+9 <0.001
Smoking/case (%) 493 (52) 365 (53) 105 (48) 23 (53) 0.851
Duration of diabetes/years 11.147.6 10.147.4 13.127.3" 16.8+8.8" <0.001
BMI/(kg/m”) 23.3+3.4 23.3+3.5 23.242.9 23.9+4.0 0.534
ABI 0.9+0.3 0.940.3 0.8+0.3" 0.8+0.3 <0.001
Wagner classification/case (%) <0.001

Grade 1 67 (10) 48 (7) 18 (8) 1(2) 0.378

Grade 2 166 (17) 123 (18) 37 (17) 6 (14) 0.763

Grade 3 405 (42) 309 (44) 87 (39) 9(20%)" 0.005

Grade 4 295 (31) 198 (28) 75 (34%)’ 22 (50%)" 0.006

Grade 5 29 (3) 18 (3) 5(2%)" 6 (14%)" <0.001
Hypertension/case (%) 667 (69) 452 (65) 179 (81%)" 36 (89%)" <0.001
CAD/case (%) 229 (24) 132 (19) 75 (34%)’ 22 (50%)° <0.001
PAD/case (%) 552 (70) 359 (63) 163 (86%)" 30 (83%)° <0.001
Diabetic neuropathy/case (%) 920 (96) 662 (96) 215 (97) 43 (98) 0.718
HbA1c/% 87423 8.942.457 8.2£1.9° 7.7£2.2" <0.001
WBC/(x10°L™") 8.0£3.8 7.843.8 8.343.9 9.73.8" 0.003
NEUT/% 69+13 68+13 72411 74+15" <0.001
PCT/(ng/mL)" 0.1 (0-0.1) 0.06 (0-0.1) 0.1 (0.06-0.13)" 0.64 (0.23-2.06)" <0.001
Hb/(g/L) 113+22 117421 107+21" 94427 0.008
ALB/(g/L) 3646 3646 3646 3446 0.09

eGFR: estimated glomerular filtration rate; BMI: body mass index; ABI: ankle-brachial index; CAD: coronary artery disease; PAD: peripheral artery disease;
HbAlc: hemoglobin Alc; WBC: white blood cell; NEUT%: neutrocyte proportion; PCT: procalcitonin; Hb: hemoglobin; ALB: albumin. * Median (P, P,:);
" P<0.05, vs. eGFR =60 mL/(min-1.73 m?).
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Table 2 Univariate Cox regression analysis

Variable HR 95% CI P
Female (male=control) 0.876 0.659-1.165 0.363
Age 1.052 1.038-1.065 <0.001
BMI 0.988 0.947-1.030 0.567
CAD 2.074 1.569-2.741 <0.001
PAD 1.785 1.251-2.546 0.001
Renal function (eGFR=

60 mL/[min-1.73 m’]= control)

15 mL/(min-1.73 mz) <eGFR< 2.144 1.613-2.851 <0.001

60 mL/(min-1.73 m%)

eGFR<15 mL/(min-1.73 m’) 3168 1.906-5268  <0.001
Wagner classification (Grade

1= control)

Grade 2 1.021 0.456-1.898 0.948

Grade 3 1.038 0.584-1.843 0.9

Grade 4 1.908 1.084-3.357 0.025

Grade 5 7.169 3.412-15.066  <0.001

HR: hazard ratio; 95% CI: 95% confidence interval; BMI: body mass
index; CAD: coronary artery disease; PAD: peripheral artery disease; eGFR:
estimated glomerular filtration rate.
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