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[Abstract] Objective To study the pathogenic bacteria infection in hospitalized diabetic foot patients in
the Third People's Hospital of Yunnan Province and its correlation with different Wagner grades, to understand the
the characteristics of pathogenic bacteria and related risk factors in hospitalized diabetic foot patients in the Third
People's Hospital of Yunnan Province, and to further provide theoretical guidance for anti—infection treatment of
these patients. Methods A retrospective analysis was conducted on the demographic data, severity of foot ulcers,
and related laboratory test results of 536 patients with diabetic foot who were detected to have bacterial infection in
the Third People's Hospital of Yunnan Province from January 2019 to January 2023. Results Among the 536
diabetic foot patients, pathogenic bacteria were cultured from 268 cases ( 50.0%) of Gram—positive bacterial
infections, 214 cases(39.9%) of gram—negative bacterial infections, 2 cases(0.4%) of fungal infections, and 52
cases (9.7%) of mixed bacterial infections. The main pathogens among gram—positive bacteria were Staphylococcus
aureus, Staphylococcus epidermidis and Enterococcus faecalis. for Gram—negative bacteria, the main pathogens
were Escherichia coli, Enterobacter cloacae and Klebsiella pneumoniae.There were 31 cases of multi—drug resistant
bacteria, and the multi-drug resistance rate was (5.78%). Among Gram—positive bacteria, all multidrug—resistant
strains were Staphylococcus aureus, while among Gram-negative bacteria, the multi-drug resistant strains
included Acinetobacter baumannii ( 1 case), Klebsiella pneumoniae (2 cases), Proteus common (2 cases),
Pseudomonas aeruginosa (5 cases), Proteus mirabilis (1 case) and Enterobacter cloacae (1 case). The 536 patients
were divided into Wagner grade 1 and 2 groups (78 cases), Wagner grade 3 group (274 cases), and Wagner grade
4 and 5 groups (184 cases) . There were 73 cases of single bacterial infections and 5 cases of mixed bacterial
infections in Wagner grade 1 and 2 group, including 51 cases (65.4%) of gram—positive bacteria, 21 cases (26.9%)
of gram—negative bacteria and 1 case (1.3%) of fungi. There were 248 cases of single bacterial infections and 26
cases of mixed bacterial infections in Wagner3 group, with 144 cases (52.6%) of gram—positive bacteria, 103
cases (37.6%) of gram-negative bacteria, and 1 case (0.4%) with fungi. In the Wagner grade 4 and 5 groups,
there were 163 cases of single bacterial infections and 21 cases of mixed bacterial infection, with 73 strains( 39.7%)
of gram—positive bacteria, 90 strains ( 48.9%) of gram-negative bacteria and O strain ( 0%) of fungi.The
predominant infectious pathogens in Wagner grades 1, 2 and 3 were gram—positive bacteria, while those in Wagner
grades 4 and 5 patients were mainly gram—negative bacteria. There were statistically significant differences in white
blood cell counts, neutrophil percentage, bacterial classification, length of hospital stay, erythrocyte
sedimentation rate and albumin levels among diabetic foot patients with different Wagner grades (P < 0.01). With the
increase of Wagner grade, patients had higher white blood cell counts and hypersensitive C—reactive protein levels,
longer hospital stays, and lower albumin levels; however, there were no statistically significant differences in age,
sex, duration of diabetes, smoking history, alcohol consumption history and history of hypertension (P> 0.05).
Conclusion The bacterial infection situation in patients with diabetic foot ulcers is related to different Wagner
grades. The higher the Wagner grades, the greater the likelihood of infection with gram—negative bacteria.
Antibiotics can be reasonably selected according to the Wagner grades of patients upon admission, actively
controlling infection, while also enhancing, shortening hospital stays, and reducing amputation rates, thereby
improving the prognosis of diabetic foot patients.

[ Key words] Diabetes mellitus; Diabetic foot; Pathogenic bacteria; Wagner classification
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&1 AR Wagner 2R HERFEEEREEZD (1(%)/IM(P,5, Pi5)li+s]
Tab.1 Analysis of risk factors in diabetic foot patients with different Wagner grades [n(%)/M(P,s, P;5)/X=+s]

TiH Wagnerl, 2% (n=78) Wagner3Z(n=274) WagnerdZ(n=184) F/ip P
SEREBEREL () 13(9.75, 15.00) 15(13, 18) 16(13.25, 18) 25.662 <0.010"
SERAERE () 62.94 + 11.456 60.85 £ 12.546 61.79 = 11.805 0.991 0.372
SEHTHE PR (a) 13(7, 20) 10(6, 20) 13(8, 20) 3.725 0.155
BERR R () 1.00(0.23, 2.00) 2.00(0.50, 4.00) 2.00(0.66, 4.00) 20891 <0.001*
F M40 (x10°/L) 7.45(5.58, 9.31) 8.87(7.09, 10.92) 9.95(7.33, 15.89) 37.479  <0.001°
M. (mm/L) 38.00(13.00, 68.00)  68.00(39.75, 80.00)  71.00(68.00, 95.75) 56.681 <0.001*
rrPERL AR AT (10°/0) 68.15(57.00, 74.12) 71.75(64.45, 80.82)  77.7(68.17, 86.62) 46.102  <0.001"
H&EMA(g/L) 37.55+4.62 34.77 £5.58 32.32+6.16 43897  <0.001"
. &l 57(73.1) 178(65.0) 122(66.3)
e 1.808 0.405
¥ 21(26.9) 96(35.0) 62(33.7)
N H 26(33.3) 119(43.4) 75(40.8)
e I 2.568 0.277
J 52(66.7) 155(56.6) 109(59.2)
B 50(64.1) 191(69.7) 120(65.2)
5 1.447 0.485
4 28(35.9) 83(30.3) 64(34.8)
H 57(73.1) 178(65.0) 122(66.3)
S 1.808 0.405
J 21(26.9) 96(35.0) 62(33.7)
P <0.05,
0%
u G ORI
w2 [ PR Ry 2 AN B AT R
W G u fili 4 vE R AAAT B
= £ = WAL

= RPN GIR R

B 1 mERESHEHE

Fig. 1 Distribution characteristics of pathogenic bacteria
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Fig. 2 Distribution of multidrug-resistant pathogens
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x2 TEE=[AMKEXNEAREAMIMEE [ #%(%)]
Tab.2 Resistance rates of major Gram-positive cocci to

common antimicrobial agents [strains(%)

x3 TEFE=AMKENERAREAMHMZEE [ #%(%)]
Tab.3 Resistance rates of major Gram-negative cocci to

common antimicrobial agents [strains(%)

I yaxl By iras e AL bA R

bt oo e A PR L

HEE 115(89.84)  9(19.15)  7(3333) EIT 6(1053)  33(76.74)  6(20.00)

AR 2 20015.62)  14(29.79)  1(4.76) Sk ftkar 18(31.58)  22(51.16)  12(40.00)

TSR 33(25.78)  10(21.28)  4(19.05) KR T 7(12.28)  29(67.44)  3(10.00)

iy 22(17.19)  10((21.28) Skt 5(8.77) 11(25.58)  6(20.00)

AR5 79(61.72)  25(53.19)  5(23.81) Sk 15(2632)  14(32, 56)  7(23.30)

M 80(62.5) 31(65.96) 5(23.81) LA R & 18(31.58)  9(20.93) 9(30.00)

R 38(29.69) 1(2.13) 4(19.05) Eiji%ﬁﬁﬁﬁﬁ 28(49.12)  16(37.21)  18(60.00)

ST A 34(26.56) 5(10.64) 7(33.33) WHNUE 8(14.03) 11(25.58) 8(26.67.00)

A MEE 7(12.28) 11(25.58)  6(20.00)

IIEZNS 43(33.59)  28(59.57) 6(28.57) B
i R PEAR 45(78.94)  33(76.74)  22(73.30)

AL 2(17.19) - 11(23.40) 209:52) S FEmp Ak 28(49.12)  30(69.77)  16(53.30)

EWET 7(547) 2 1(4.76) W REHE 2(3.50) 4(9.30) 3(10.00)

AR ) 4(851) i RRFER 17(29.82)  9(20.93) 5(16.67)

FIZ e g - - 2(9.52) AT 5(8.77) ) )

QR 8(6.25) - 2(9.52) R P 14(2456)  17(39.54)  7(23.33)

AR 17(13.28)  3(6.38) 2(9.52) S Fanep 4701)  3(6.98) 5(16.67)

ERE R 1(0.78) - 1(4.76) R AT 4(7.01) 2(4.65) 7(23.33)

BINAE 6(4.69) - 3(14.29) TR 1(1.75) 6(13.95) 3(10.00)

Fihm 1(0.78) . 2(9.52) Bk 2 3(10.00)

x4 TE Wagner # EE5RERERHNEREDT (1(%) ]
Tab. 4 Differential analysis of different wagner grades and different pathogens [1(%) ]

S Wagnerl , 22%(n="78) Wagner34 (n =274) Wagnerd, 5% (n=184) Fip P
2 PR 51(65.4) 144(52.6) 71(39.7) 19.227 0.004"
H L TR 21(26.9) 103(37.6) 90(48.9)

FLTA 1(1.3) 26(9.5) 21(11.4)
ZFETR A 5(6.4) 26(9.5) 21(11.4)
"P<0.05,
KL Z Al SEA R B ST ARG X I
3 itig 4AE R A N RS B B A DR v A2 A8 3
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LV S E S

1 75 3L DX TR PR A2 S5 i o A R AR
55 R Rt 9 7 R EE AR OC PR A AL, =
MEN D2 RIGRE . MR EIRNE 0,
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