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Clinical analysis on kidney damage in diabetic foot patients with different
Wagner grades
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[ Abstract] Objective To investigate the kidney damage of the patients who have different severity of diabetic foot (Wagner grades 1 to 5)
and investigate the relationship of diabetic foot with kidney disease in order to improve the clinical practice for diagnosis and treatment for
diabetic foot. Methods A retrospective study was carried out on 622 type 2 diabetes mellitus (T2DM) patients with diabetic foot and 215
T2DM patients of non-foot disease admitted to the Department of Endocrinology of Chinese PLA Hospital N0.306 from June 2009 to June
2014. Their clinical data were collected and biochemical indicators were measured. The patients with non-foot disease or Wagner grades | to
3 were assigned into a group, and those with Wagner grades 4 to 5 into another group. Urinary albumin/creatinine ratio (UACR) and
estimated glomerular filtration rate (eGFR) were used to evaluate the kidney damage. The relationship of the renal function with varying
degrees of diabetic foot was analyzed by SPSS19.0 software. Results The diabetic foot group had significantly higher UACR (78.00 vs
10.60mg/g, P < 0.05), but lower eGFR [(100.91 + 44.98) vs (114.27 + 35.88)ml/min - 1.73m? P < 0.05] when compared with the non-foot
group. Multivariate stepwise regression analysis indicated that gender, diabetic retinopathy, serum albumin, uric acid, 2-hour postprandial
plasma glucose (2hPPG), UACR were associated with the incidence and development of type 2 diabetic foot (p =0.707, 0.850, —0.183,
—0.006, 0.104, 0.003, all P <0.05). The incidence of microalbuminuria (UACR 30—300mg/g) were significantly higher in the patients with
Wagner grade 3 than those with grade 2 [49.7% (87/175) vs 39.2% (67/171), »*=3.885]. The ratio of renal insufficiency [eGFR <

60ml/(min - 1.73m?)] was obviously higher in those with Wagner grades 4—5 compared with those with grade 3 [23.5% (43/183) vs 11.0%
(241220), x*=11.421, all P <0.05]. Those with Wagner grade 3 had less incidences of macroalbuminuria (UACR=300mg/g) and renal
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insufficiency than those with grade 2, but the incidences were increased again in those with Wagner grades 4—-5. Conclusion The higher the

Wagner classification grade is for diabetic foot, the more severe the kidney damage is. Microalbuminuria is superior to GFR to suggest

kidney damage in diabetic patients. Wagner grade 3 is a turning point of the deterioration of kidney damage and clinical treatment. Clinicians

should strengthen foot care and kidney protection when the patient is in Wagner grade 3.

[ Key words] diabetes mellitus, type 2; diabetic foot; kidney damage; urinary albumin to creatinine ratio; estimated glomerular

filtration rate
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SHAGIFE L (P<0.05); fEDF4H,
2hPPG. eGFRENDFAIREL, ZF A G2 E X
(P<0.05); MAHBHEREKE. FPG. HbAIc,
BUNMZ R T4 it#E X (P>0.05; &1),

22 DF®¥wEHEE

DA B H A5 IF R (0= J0 2%,
1=A 25 ) NN, XWERLITAH ISR L5
Br, @R R, WA FE . BRFERE . BMI,
Wi & . DN, DR, Alb, SCr. UA, TC. 2hPPG.
UACR . eGFR5 27 b b g /2 AH G, 8 Fr 15940 €
Wik AAR AR Z oo A B, SR BN, W
%1, DR. Alb., UA. 2hPPG. UACRS¥ i 27 % IR

R KA KE (R2),
2.3 DF#4fNDF4 & % R FlUACRFfeGFRXA
& B
FEIE RIS . Wi R SR A2 I K, Wagner7r 2 5
UACRFIeGFR# I H1 5% . NDF I~ [A] Wagner434% DF
BERIER A A RE A1 5°573.8% (144/195),
47.8% ( 22/46; Wagner 1), 34.5% ( 59/171; Wagner 2 ),
28.0% ( 49/175; Wagner 3 ). 23.0%( 31/135; Wagner
45 ); B A E AR KA S R 21.0%
(141/195 ). 32.6% ( 15/46; Wagner 1). 39.2%
(67/171; Wagner 2 ), 49.7% ( 87/175; Wagner 3 ),
45.2% ( 61/135; Wagner 4F15), Wagner 32415
Wagner 2 4 A E , B 1186 11 R & A2 K B 8 Tt
[49.7% (87/175) vs39.2% (67/171), y*=3.885,
P < 0.05]; Kt F8E RN KLERS 5 H5.2%
(10/195 ). 19.6% ( 9/46; Wagner 1 ). 26.3% ( 45/171;
Wagner 2 ), 22.3%( 39/175; Wagner 3 ),31.8%( 43/135;
Wagner 4715 ), KHt 8 H JR £ Wagner 32 2H i & &
FART 2904, {H7EWagner 4~5Z A T H T .
NDFZH FIA [6] Wagner /32 DF£H & 2 ) 5 Sh g
W RAR R 75.8% (150/198 ), 64.2% ( 34/53;

%1 NDF45DFE—fRIGKEH L
Table 1 Comparison of clinical characteristics between NDF and DF groups

Item NDF (n = 215) DF (n = 662) n Pl P value
Male[n(%)] 118 (54.9) 432 (65.3) 877 7.468 <0.05
Age(years, x +s) 60.85 +12.81 63.11 +12.02 877 - <0.05
Duration of diabetes(years, x +s) 11.15+7.20 12,96 +7.77 877 - <0.05
BMI(kg/m?, x+s) 27.09+3.76 25.97 +3.81 434 2.975 <0.05
SBP(mmHg, x+s) 129.42 +15.41 13499 +17.21 877 — <0.05
DBP(mmHg, x+s) 79.72 + 43.88 77.01+9.48 877 - > 0.05
DN[n(%)] 48 (22.3) 275 (41.5) 877 25.531 <0.05
DR[n(%)] 69 (32.1) 304 (45.9) 877 12.697 <0.05
HbALc(%, x +5) 8.42+1.94 8.80 + 6.18 762 - >0.05
TP(g/L, x+s) 66.70 +5.50 65.72 + 6.59 848 2.076 <0.05
Alb(g/L, x+5s) 41.39 +3.48 36.71+5.35 848 - <0.05
BUN(mmol/L, x=*s) 6.07 £4.12 6.43 +3.58 848 - >0.05
SCr(umol/L, x+s) 64.73 + 26.02 87.33+£90.74 850 - <0.05
UA(umol/L, x+£s) 319.18 +92.01 276.75+101.81 848 5.227 < 0.05
TC(mmol/L, x*s) 5.02 +5.68 413+1.10 833 - <0.05
TG(mmol/L, x+s) 2.52£9.23 1.72 +6.68 833 - <0.05
HDL-C(mmol/L, x+s) 1.37+0.30 1.31+3.98 832 - <0.05
LDL-C(mmol/L, x+s) 3.73+£14.49 2.64 +£6.22 832 - <0.05
FPG(mmol/L, x+s) 7.66 +3.00 7.34 +£3.30 838 - >0.05
2hPPG(mmol/L, x+s) 11.23+4.07 9.38 +3.57 714 - <0.05
UACR(mg/g, M) 10.60 78.00 722 - < 0.05
eGFR[mI/(min + 1.73m?), x+s] 114.27 + 35.88 100.91 + 44.98 850 - < 0.05

NDF: non-diabetic foot; DF: diabetic foot; BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; DN: diabetic
nephropathy; DR: diabetic retinopathy;HbAlc: glycosylated hemoglobin Alc; TP: total protein; Alb: aloumin; BUN: blood urea nitrogen; SCr:
serum creatinine; UA: uric acid; TC: total cholesterol; TG: triglycerides; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density
lipoprotein cholesterol; FPG: fasting plasma glucose; 2hPPG: 2-hour postprandial plasma glucose; UACR: urinary albumin to creatinine ratio;

eGFR: estimated glomerular filtration rate. ImmHg = 0.133kPa
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#2 ZRBELEVANIFER
Table 2  The results of multivariate stepwise analysis

Variable B value SE P value
Gender 0.707 0.304 0.020
DR 0.850 0.310 0.006
Alb -0.183 0.041 0.000
UA -0.006 0.002 0.003
2hPPG 0.104 0.440 0.018
UACR 0.003 0.001 0.012

DR: diabetic retinopathy; Alb: albumin; UA: uric acid; 2hPPG:
2-hour postprandial plasma glucose; UACR: urinary albumin to
creatinine ratio
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