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[ Abstract] Objective To explore the risk factors for the recurrence of foot ulcers by analyzing clinical
characteristics of the patients with diabetic foot ulcers (DFU) in West China Hospital, Sichuan University. Methods A
retrospective analysis was carried out with the clinical data of 817 DFU patients hospitalized at West China Hospital,
Sichuan University between January 1, 2012 and December 31, 2020. The patients were divided into an initial ulceration
group (502 cases) and a recurrent ulceration group (315 cases) according to their history of foot ulcers. The differences in
clinical characteristics between the two groups were compared, and multivariate logistic regression analysis was
conducted to identify the risk factors associated with the recurrence of foot ulcers. Results Initial and recurrent DFU
patients both had predominantly neuro-ischemic foot ulcers, and the most common sites of ulceration were the first and
fifth toes in both groups. Compared with the initial DFU group, more patients in the recurrent group had foot ulcers of
Wagner grade 3 and ulcerous wounds located on calluses (P<0.05), and fewer patients in the recurrent group suffered
from foot gangrene (P<0.05). Patients with recurrent DFU had lower glycated hemoglobin, platelet counts, and fibrinogen
levels (P<0.05), and higher serum uric acid and creatinine levels (P<0.05). Hemoglobin, white blood cell count, estimated
glomerular filtration rate, erythrocyte sedimentation rate and C-reactive protein levels were not significantly different
between the two groups (P>0.05). Multivariable logistic regression analysis showed that male sex (OR=1.555, 95% CI:
1.097-2.204, P=0.013), duration of diabetes=10 years (OR=2.369, 95% CI: 1.473-3.810, P<0.001), history of amputation
(OR=4.518, 95% CI. 2.386-8.553, P<0.001), foot osteoporosis (OR=1.711, 95% CI: 1.065 to 2.751, P=0.027), ulcerous
wound located on foot callus (OR=1.786, 95% CI: 1.058-3.012, P=0.030), and coronary heart disease (OR=0.668, 95%
CI.0.453-0.987, P=0.043) were significantly associated with the recurrence of foot ulcers. Conclusions Male sex,
duration of diabetes being over 10 years, history of previous amputation, foot osteoporosis, and ulcerous wounds located
on foot callus are independent risk factors of recurrent foot ulcers in patients with DFU. Therefore, even after their foot

ulcers have healed, special attention should be given to the care of foot for patients with DFU, which may reduce the
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Table 1 Comparison of basic data between the initial and recurrent DFU groups

Item Initial DFU group (n=502) Recurrent DFU group (n=315) P
Hospital stay/d, median (P,;-P,;) 31 (18-56) 31(17-55) 0.488
Agelyr, X+s 65.5+12.0 65.8+11.7 0.722
Male/case (%) 309 (61.6) 212 (67.3) 0.096
BMI/(kg/m®), X+ s 23.343.5 23.443.4 0.665
Duration of diabetes/years, X + § 10.9£7.6 13.1£7.7 <0.001
State of treatment and control of blood glucose/case (%) 0.006
Regular 6(1.2) 4(1.3) >0.05
Relatively regular 122 (24.3) 64 (20.3) >0.05
Irregular 327 (65.1) 236 (74.9) <0.05
Untreated 17 (3.4) 2(0.6) <0.05
Newly diagnosed diabetes 30 (6.0) 9(2.9) <0.05
Insulin therapy before admission/case (%) 340 (67.7) 247 (78.4) 0.001
Tobacco smoking past and present/case (%) 271 (54.0) 163 (51.7) 0.533
Alcohol abuse past and present/case (%) 205 (40.8) 125 (39.7) 0.743
History of previous amputation before admission/case (%) 20 (4.0) 54 (17.1) <0.001
Family history of diabetes/case (%) 153 (30.5) 105 (33.3) 0.393

BMI: Body mass index.
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Table2 Comparison of chronic complications and comorbidities of diabetes between the initial and recurrent DFU groups

Complication and comorbidity Initial DFU group (n=502) Recurrent DFU group (n=315) P

Diabetic retinopathy/case (%) 200 (39.8) 150 (47.6) 0.029
Diabetic peripheral neuropathy/case (%) 479 (95.4) 306 (97.1) 0.216
Cardiac autonomic neuropathy/case (%) 360 (71.7) 250 (79.4) 0.014
Diabetic gastrointestinal autonomic neuropathy/case (%) 120 (23.9) 97 (30.8) 0.030
Diabetic bladder autonomic neuropathy/case (%) 255 (50.8) 159 (50.5) 0.929
Hypertension/case (%) 354 (70.5) 226 (71.7) 0.697
Coronary heart disease/case (%) 136 (27.1) 65 (20.6) 0.037
Hyperuricemia/case (%) 62 (12.4) 47 (14.9) 0.293
Hyperlipidemia/case (%) 118 (23.5) 78 (24.8) 0.682
Chronic kidney disease/case (%) 344 (68.5) 221(70.2) 0.623
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Table 3 Comparison of foot ulcer characteristics between the initial and recurrent DFU groups

Characteristic Initial DFU group (n=502) Recurrent DFU group (n=315) P
Wagner grade/case (%) 0.074
1 25 (5.0) 14 (4.4) >0.05
2 83 (16.5) 55 (17.5) >0.05
3 201 (40.0) 150 (47.6) <0.05
4 181 (36.1) 85 (27.0) <0.05
5 12 (2.4) 11 (3.5) >0.05
Foot deformities/case (%) 91 (18.1) 60 (19.0) 0.742
Callus/case (%) 213 (42.4) 136 (43.2) 0.834
Wound located on callus/case (%) 42 (8.4) 44 (14.0) 0.011
Foot osteoporosis*/case (%) 414 (82.5) 275 (87.3) 0.064
Classification of foot ulcers/case (%) 0.433
Neuropathic foot ulcers 133 (26.5) 90 (28.6) —
Neuro-ischemic foot ulcers 241 (48.0) 157 (49.8) —
Ischemic foot ulcer 128 (25.5) 68 (21.6) —
Single ulcer/case (%) 298 (59.4) 206 (65.4) 0.084
Foot ulcer site’/case (%) 0.170
First toe 78 (26.2) 40 (19.4) —
Second toe 19 (6.4) 15(7.3) —
Third toe 13 (4.4) 18 (8.7) —
Fourth toe 27 (9.1) 15(7.3) —
Fifth toe 37 (12.4) 33 (16.0) —
Dorsum 34 (11.4) 18 (8.7) —
Palms 27 (9.1) 14 (6.8) —
Heel 35(11.7) 23 (11.2) —
Inner planta 8(2.6) 11 (5.4) —
Lateral planta 20 (6.7) 19 (9.2) —
Foot ulcer causes/case (%) 0.301
Physical causes 303 (60.4) 196 (61.0) —
Pressure 91 (18.1) 45 (14.3) —
Surgical wound 47 (9.4) 45 (14.3) —
Scalding 45 (9.0) 31(9.8) —
Injury 13 (2.6) 10 (3.2) —
Others 107 (21.3) 61 (19.4) —
Chemical causes 10 (2.0) 4(1.2) —
Unknown 189 (37.6) 119 (37.8) —
Osteomyelitis/case (%) 264 (52.6) 175 (55.6) 0.408
Foot gangrene/case (%) 192 (38.2) 96 (30.5) 0.024

*: The numbers of valid cases of foot osteoporosis in initial and recurrent DFU groups were 443 and 284, respectively; #: The data only show cases with a

single foot ulcer.
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Table4 Comparison of findings from relevant examinations between the initial and recurrent DFU groups

Item Initial DFU group (n=502) Recurrent DFU group (n=315) P
Arterial ultrasound of lower extremity/case (%) 0.684
Normal 23 (4.8) 10 (3.3) —
Arteriosclerosis 182 (37.7) 111 (36.2) —
Arterial stenosis 61 (12.6) 39 (12.7) —
Arterial occlusion 217 (44.9) 147 (47.9) —
ABI/case (%) 0.164
<04 8(2.8) 11(5.3) >0.05
>0.4-<0.7 57 (19.8) 34 (16.5) >0.05
>0.7-<0.9 39 (13.5) 22 (10.7) >0.05
>0.9-<1.3 179 (62.2) 130 (63.1) >0.05
>1.3 5(1.7) 9 (4.4) >0.05
HbAlc/%, X+ s 8.8+2.4 8.3£2.0 0.001
Hb/(g/L), £ 112.5+22.7 114.4+20.5 0.249

PLT/(x10’L™"), median (P,.-P;;) 226.0 (164.5-293.0) 203.5 (154.0-265.8) 0.003
WBC/(x10°L™"), X+ s 7.99+3.93 7.93+3.68 0.851
FIB/(g/L), X % s 4.61+1.47 4.27+1.44 0.001
UA/(umol/L), B+ 5 310+108 335+106 0.001
Crea/(umol/L), median (P,;-P,;) 108.0 (79.3-171.0) 114.3 (85.5-174.5) 0.024
eGFR/(mL/[min-1.73 m’]), ¥+ s 76.4+32.4 72.6%30.7 0.102
ESR/(mm/1 h), X+ s 61.9+34.5 56.8+31.4 0.182
CRP/(mg/L), median (P,,-P,,) 10.1 (3.5-34.3) 10.2 (3.4-28.5) 0.624

The numbers of valid cases of arterial ultrasound of lower extremity, ABI, HbAlc, Hb, PLT, WBC, FIB, UA, Crea, eGFR, ESR and CRP in the initial DFU
group were 483, 288, 440, 474, 473, 474, 301, 303, 498, 496, 171, and 480, respectively, while those for the recurrent DFU group were 307, 206, 291, 304, 304,
459, 301, 312, 314, 310, 134, and 307, respectively; ABI: Ankle-brachial index; HbAlc: Glycosylated hemoglobin; Hb: Hemoglobin; PLT: Platelet count; WBC:
White blood count; FIB: Fibrinogen; UA: Serumuric acid; Crea: Serum creatinine; eGFR: Estimated glomerular filtration rate; ESR: Erythrocyte sedimentation

rate; CRP: C-reactive protein.
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Table 5 Multivariable logistic regression analysis of recurrent foot

ulcers in the hospitalized patients with DFU

Factor OR (95% CI) P
Gender (male) 1.555 (1.097-2.204) 0.013
Duration of diabetes<5 years 1.000 0.001
<10 years 1.552 (0.888-2.715) 0.123
=10 years 2.369 (1.473-3.810) <0.001
History of amputation 4.518 (2.386-8.553) <0.001
Foot osteoporosis 1.711 (1.065-2.751) 0.027
Wound located on callus 1.786 (1.058-3.012) 0.030
Coronary heart disease 0.668 (0.453-0.987) 0.043

Corrective factors: Diabetic retinopathy, cardiac autonomic neuropathy,
diabetic gastrointestinal autonomic neuropathy, foot gangrene, HbAlc,
serum uric acid, and serum creatinine. OR: Odd ratio; CI: Confidence

interval.
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