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(HZE] HIY  OFORIR 2B (diabetic foot infection, DFI) £ 5 195 Ji & 4 A1k A1 24 B0 05 25
R AR R AR R R . 5Tk BEHUOA 2013 4F 1 ] & 2019 4F 7 I AEFR B = i N 53
WHRHEBERY 286 5] DFL 8 F AT 4, JC R A & 3 15t 9 TR AR AL SUE A 75 I o 335 2 A 3 o IR b AT 24
TR, 3 A DFT S8 1) I P R e S R 24 ORI R AIE 5 A Wagner 3 SRARIE  REBF 80T 520y i 2
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H Aok 40 i & 43 b ( neutrophils percentage, NEUT% ) | [4%5 % J5t ( procalcitonin, PCT) Fl C i v & A
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[ Abstract ] Objective To investigate the characteristics and antibiotic resistance of pathogens in
patients with diabetic foot infection ( DFI) and to analyze the metabolic factors for the progression of foot
disease. Methods A total of 286 DFT patients admitted in our department from January, 2013 to July, 2019
were recruited in this study. After tissue specimens were harvested from deep part of infected skin lesions
under aseptic condition, the obtained microorganisms were identified and antimicrobial susceptibility tests were
carried out. According to Wagner classification standard, the DFI patients were divided into mild and severe
DFT groups. Characteristics and drug resistance of pathogenic bacteria and clinical biochemical indexes were

analyzed and compared between the 2 groups. Spearman analysis was used to evaluate the correlation between
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clinical variables and disease progression. Logistic regression analysis was employed to identify the risk factors
for exacerbation. Results There were 420 strains of microorganisms isolated from the 268 patients (268/286,
93.71%) , including Staphylococcus aureus (21.90%) , Pseudomonas aeruginosa (8.81%), and Enterococcus
faecalis (6. 67%).
(MRSA). All the Enterococcus faecalis strains were multidrug resistant ( MDR) strains. As for Klebsiella

About 14. 13% of Staphylococcus aureus were methicillin-resistant Staphylococcus aureus

pneumoniae and Escherichia coli, nearly 10 (43.48%) and 10 (50. 00% ) strains were extended spectrum
B-lactamases ( ESBLs) -producing bacteria, respectively. The severe DFI group had significantly higher ratios
of polymicrobial Gram-negative bacteria and MDR Gram-negative bacteria infections, and increased levels of
neutrophils percentage (NEUT% ) , procalcitonin (PCT), and C-reactive protein (CRP) (all P<0.05), but
had obviously lower body mass index ( BMI), decreased albumin ( ALB), total cholesterol ( TC), high-
density lipoprotein cholesterol (HDL-C) and hemoglobin ( Hb) , and reduced toe brachial index (TBI) (all
P<0.05) when compared with the mild DFI group. Spearman analysis showed that the DFI severity was
positively correlated with PCT, white blood cell count (WBC), NEUT%, CRP and TC (P<0.05), while
negatively correlated with TBI, ALB, triglyceride (TG), HDL-C and Hb (P<0.05). Logistic regression
analysis revealed that high TC level was associated with the exacerbation of foot lesion (OR=2.136, 95%CI .
1.352~3.372, P=0.001). Conclusion Polymicrobial Gram-negative bacteria and MDR Gram-negative
bacteria are prevalent in severe DFI patients in Chongqing. PCT, WBC, NEUT%, CRP, TBI, ALB, Hb,
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TC, TG and HDL-C are important factors associated with foot lesion.
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SAR0 " FIRTBFIE % 50, S BFREE  Wagner 4445 3t
iR BU AR R PR SR R AT 2 DFT [ i 7 43
i AU E RS, BT S H A
( multidrug resistant, MDR ) B RAS WrHa i, anifet B 22078
R4 B {675 49 BK i ( methicillin resistant Staphylococcus
aureus, MRSA) [ P=# ) i B N AL it ( extended spec-
trum B-lactamases, ESBLs) F1fif #% # B i 25 1 T
aEt T2 G B S B A R AT ORI R R
B, S35 0 TR PR 2 R B AR BRI R) 29T 9 TR
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PHRHIE , AT 3T Wagner J3 SRObR i 2 111 B4 53
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1 #RSHE

L1 sk

JEIUA 2013 4F 1 H % 2019 45 7 e BE RS MLE
PSR RHEBE 9 286 1) DFT S A BFFE 0 42, i
SRS RS G0 R 15 . IS 0 I R 15 L 9
) AFH A HEHE AL (body mass index, BMI) e

FERAE Bt Wagner 73 2% AEALIMLZL R H (hemo-
globin Alc, HbAlc) | JRMR (uric acid, UA) \HEH (al-
bumin, ALB) . & JH & (total cholesterol, TC) . H il =
fig ( triglyceride, TG) B 2% FENE % 1 (high density lipo-
protein cholesterol, HDL-C) X% g5 H (low density
lipoprotein cholesterol, LDL-C) | [7] 4« & iR 2 3k 5% 7% Tl
(aspartate aminotransferase, AST) . N 2 ik & 5% 2 i
(‘alanine aminotransferase, ALT ) . JJl fif ( creatinine,
Cr) . Ifi 213 4 ( hemoglobin, Hb) | [ 2 jd i1 %% ( white
blood cell count, WBC) | frHE5i 20 il /7 43 L ( neutrophil
percentage, NEUT% ) | %45 2 JfL ( procalcitonin, PCT) |
C JZ v 5 1 ( C-reactive protein, CRP) BR}EFE % (ankle
brachial index, ABI) . [ Bl 48 %X ( toe brachial index,
TBI) e Bz IR TR H 5 75 58 Mol 5 . A
YR A ST 4L S B PR 12 AR v
I B PR A TAR AL A 1) DFL ARG Wibmifis
HEBR BRI 42 BME IR R AH AR G I i 8 . A
WG T ARG 2 D 23 it it (it 'S 201975)
1.2 mRARBRERS HHRE
JEFRRAEIITE N FHPUAE R Z T T AEFRER K
VERAEIRAL AR B LS, R SR 2 0.5 emx
0.5 cm WG RIFHLUE T IR AN, L% 24k
Bk o SRAEMIBRAIE i B A [ i PR AG: 0 AR K1
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il B AH AR , 4408 5 AR & ¥4 B2 ( minimal inhibito-
ry concentration, MIC)JE45t 1 24 1) 114 410 T 28R A 5E
iy 25 A FIRE . X =28 KDL BB AR R I 2 T
PRESH MDR %
1.3 BRREGTERESR

DR ARG AL 1) ™ TR JEE A s Wagner 23 G bRifi'™
0 9 imfa i, BV A A M R A2 15t 97 1Y) fi s R 3=, H
Tolstdz s 1 P 130t 97, TORY ;2 9 BOR B W G
LRI  ToMe P a8 8 ;3 9 TR It 9 , A Ik i
BCE R4 P RRPEIRIE ;S 9 4 2RI, K
Wanger 732 45 406 DFL B35 43 27 DFI 2H ( Wagner
2 9% ) FIE A DFI 41 ( Wagner 3~5 9%) "% |
1.4 %itF o547

KT SPSS 23. 0 BAFHATHE 400 FPRIES
AR BORIL x5 RO, P4 Z 8] AR 7
FEAS R s AN AT A TR A 20 A 1 1t 55k DL b 67 250

U434 B 7 541 2 1) B I 5 8 Kol
mogorov-Smirnov Z 5 s tHECR B L BSR X
55 s A 43 M1 R spearman A0 43 #7 5 181 )5 43 B % FH
432K Logistic [A]IH4347, P<0.05 FREFHA5IT

2 R

2.1 AR FAAFAE

Au5E LA DFL 835 286 i, Horf B 14 196 4
(68.53%) , 4P 90 i (31. 47%) . 4F i (65. 52 +
12.38) & bR A2 (10. 44+7.99) 4F . Hidh 169 4]
(59.09%) &I m L IE, 65 % (22. 73%) A I 5L
205 5l (71. 68% ) G H- PR 2 AE , 186 4 (65. 03% ) HFF
AL AR A% , 155 5] ( 54. 20% ) 5 FFHEIRSK B, 105 4]
(36.71% ) & I A5 A% , 48 5] (16. 78% ) 45 F- i A
Hbo BAVREE(67.83% ) Ayl ediy AR, L3R 1,

#& 1 DFI BERIE K5 BHHE

A 54 DFI(n=286) %7 DFI(n=108) T DFI(n=178) P
PR (B /) 196/90 71/37 125/53 0.429
AL/ 2 65.52+12.38 66. 14+13. 60 65.15+11. 60 0.512
BMI/kg - m™ 23.81+3.70 24.41%3.69 23.38+3. 66" 0.038
T2DM J5#2 /4F 10(4, 16) 9.50(4,16) 10(4,15.25) 0.997
FRAREL B (%) ]
LR 169(59.09) 63(58.33) 106(59. 55) 0. 839
AN ] 65(22.73) 17(15.74) 48(26.97)" 0.028
P2 AR 205(71.68) 76(70.37) 129(72.47) 0.702
=R o 186(65.03) 64(59.26) 122(68.54) 0.111
i BRI 5 e 155(54.20) 58(53.70) 97(54.49) 0. 896
TR 1) R A 105(36.71) 39(36.11) 66(37.08) 0. 869
Nk AR FE 48(16.78) 13(12.04) 35(19.66) 0. 094
e[ (%)
JIHIEN 194(67.83) 55(50.93) 139(78.09)*" <0. 001
iy 64(22.38) 19(17.59) 45(25.28) 0. 130
il 50(17.48) 13(12.04) 37(20.79) 0. 059
IR 34(11.89) 11(10.19) 23(12.92) 0. 488
JER 24(8.39) 9(8.33) 15(8.43) 0.978
HEAbFR bR
HbAlc( %) 9.58+2.54 9.60+2. 55 9.57+2.53 0.939
UA/pmol - L™ 305.24+98. 61 301.04£92. 6 307.77£102. 24 0.582
ALB/g - L™! 31.466.52 33.12+6. 84 30. 45£6. 12° 0. 001
TC/mmol » L™ 3.93£1.26 4.16x1.43 3.79+1.13° 0.022
TG/mmol + L' 1.21(0.97, 1.60) 1.29(0.93,1,79) 1.14(0.97,1.55)" 0. 049
HDL-C/mmol « L™ 0.94+0. 30 1.00+0. 33 0.91£0. 28" 0.017
LDL-C/mmol - L™ 2.44+0. 88 2.55+0.94 2.38+0. 84 0. 130
AST/U - L™ 17.95(14.05, 24.35) 17.7(14.23,22. 88) 18.15(13.93,26.06) 0.281
ALT/U - L™ 14.50( 10. 40, 22.98) 15.1(11.25,21.2) 13.65(9.93,23.45) 0.262
Cr/mg - dL™! 79.6(61.95, 108.70) 79.7(61.9,108.5) 79.6(62,109.2) 0.965
Hb/g - L™ 113.80+21. 96 120. 30£20. 48 109. 87+21.94° <0. 001
WBC(x10°/L) 8.6(6.7, 11.41) 8.21(6.29,11.11) 9.1(7.02,12,02) 0.154
NEUT% (%) 74.47+11.21 71.78+11. 81 76. 08+ 10. 64° 0.002
PCT/ng + mL™ 0.08(0.04, 0.32) 0.07(0.04,0. 19) 0.12(0.05,0.41)" 0.027
CRP/mg - L™ 14.00(7.03, 48.63) 12.15(6.3,28.25) 17.55(8.1,68.65)" 0. 026
EEid
ABI(left) 0.93+0. 31 0.94+0. 31 0.92+0. 31 0.720
ABI( right) 0.97+0.29 0.99:+0. 26 0.96=+0. 31 0.924
TBI(left) 0.58(0.31, 0.72) 0.64(0.41,0.75) 0.53(0.28,0.70)" 0.041
TBI( right) 0.59(0.34, 0.76) 0.61(0.42,0.79) 0.57(0.29,0.74) 0.279

a: P<0.05, 5% % DFI 203k
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268 i (93. 71%)DFI BT R A L R 57
420 R IR RA L HE S PHME 185 Pk (44.05%) ,
B2 BT 211 £k (50. 24% ) FIETH 24 #: (5. 71%) .
DL 4 ¥R o B A5 BR B (21, 90%) | A LR MR PR B
(8.81% ) FZEHIKTAH (6. 67%) Ny F (K 2) ., FHAI DFI
IRA 5 IR R e R T 7 DFL 44 (X =3. 962,
P=0.047) ; EH A& DFI éﬂiﬂiﬁ M P SRR e AL T R A
DFI 4], {H 4 % ff SR TR R DFL 4 (X =
8.310, P:0.016,i‘%3)0

&2 DFI ZBERKEES T (n=420)

Joa B oA (%)

B2 A 185(44.05)
SRR A 92(21.9)
T8 T i 9] 1k A s R A 22(5.24)
FEN R 28(6.67)
HERKTE 17(4.05)
oA 5 22 PR 26(6.19)
W B 211(50.24)
CIES i) 37(8.81)
i i AN S AT IR 8(1.90)
WEFE A T 12(2.86)
Jili 4 e B AT VAT 23(5.48)
PR e T A T 5(1.19)
N7 ) 20(4.76)
ﬁﬁwﬁﬁi 17(4.05)
BT 4(0.95)
yEﬁhﬁ- 9(2.14)
%&ﬁ‘ﬂd?&% 14(3.33)
JEE L JBE AL e JEE AR I o 8(1.90)
#ﬁﬂﬁﬁ%ﬂ@ 9(2.14)
T2 B 3(0.71)
[ I i 16(3.81)
PR 3(0.71)
UG 5(1.19)
At 2 B 18(4.29)
L 24(5.71)

®3 BEMERDFIBENRRESHER[#1(%) ]

2 n 270 DFI A DFI
YT 268
PR IR 63(64.29) 88(51.76)
TR Ao DL TR B 35(35.71) 82(48.24)"
g S A 25 70 420
W22 B 78(53.06) 107(39.19)°
Eoeilear) 64(43.54) 147(53.85)"
B 5(3.40) 19(6.96)
i 2% T M T 2 25 78 158
0 2hiAE Kt 245 3(4.48) 4(4.40)
1~2 b R 2 18(26. 86) 25(27.47)
=3 Jpid Kt zy 46(68. 66) 62(68.13)
B 22 B TR 25 25 T 199
0 ik Eit 24 3(4.92) 4(2.90)
1~2 A Kt 2y 42(68.85) 66(47.83)"
=3 KPRy 16(26.23) 68(49.28)"

a: P<0.05,5# 7 DFI 41bix
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JE 7 TR A SR A B 73t 1 2 S8 22 PR T
SO AR A ERE (% 2) . H 14 13%(1
S ORI AR TN MRSA o 4 0 (073 25 BR T S 2 Tl Bk
[ SEE ve e SN

SR R SRR A 7 ) 2 2 B N
il e B PR R il A% v TR R A R IR A T (R 2)
43, 48% [ fiti 4 7 75 1A AT B A1 50. 00% B K T i
7 ESBLs . BARZ B4 R ILE 2,

M MDR I Bk E X, 20. 00% 1 2 % B 1
25.71% (1) % =2 FHPE & i MDR [ #k . H A DFI 44
MDR # % B 3 ) R e R (2 35 18 T4 80 DFT 41 (X° =
9.601, P=0.006) ,{HPZHZ ] MDR 2= BHPE 1 1) Jak
PR TG (X=0.094, P=1.000,% 3),

2.4 Fom R EARE RN B E oA

E%iﬂ DFI 41 He 4, 5% DFI 41 NEUT% ,PCT F1
CRP /K F-F+ 5 (P<0.05), 7 BMI,ALB . TC ,HDL-C .
Hb 7K P[44 ( P<0.05) , T DFI 4 ABI il TBI /K5

T REEE HAAEM TBI 22 7 B A S it 2 L (P<
0.05,% 1)
- j 2
=Y
100
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% 60
ey
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0
12345678 91011121314151617181920 2122232425
L LES]
ik
100
80
§ 60
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HI
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L H B2, K vk Ak, 3, sk Tavkok; 4. kT 5455 kT
ok FAN ;6. Kk TEAT ;T kT AN ;8. kT FH T ;9. kT
J310: k38 ® T F EHFH;12: A FH;13: R X F
4. 0 EE 15, AR EE 6. T EE;1T. WK E;
18: £k B &3 19 Al A vk 47,20, £ &7/ 48 & T
213/ R 2522 AR 2323, 2/ 224 4 o #iE
3257k L WA 2R EH HRAGBHRAB LR,
B: MR E o) HHERIELE R
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L RF Bk 2 kFavkok; 3. Sk Favk F40;4: L 587805,
5.k Fa AN ;6 kT ;T kFe ;8. Sk Ik T ;9 &
F AR AT C 3510 vk B B AR ek B3 11 BRI
12; )it 3sd; 13 /o 14 A FE; 15 TR FE;
16: R XK EZ;17. 30" 218, AR R 2;19: 4 7 #i%
5207k B A AR SRR R LT 49 2 ALK 3R B M K
SUEAATA B HEGRIEE ;C KR A E 09 25 40K %

2 FEREEZRHEMNDEIRESNT

Spearman FHIEAHT 7 PRI L I 1 7 B R
5 PCT(r=0.181, P=0.010), TC(r=0. 144, P=
0.018), WBC(r=0.121, P=0.041), NEUT% (r=
0.188, P=0.001) 1 CRP(r=0. 156, P=0.020) 2 F 4l
%,5 TBI(r=-0.157, P=0.018), ALB(r=-0.222,
P=0.000), HDL-C(r=-0. 131, P=0.032) 1 Hb(r=
—0.256, P=0.000) £ HAAHE(E 1) B T AR
o S T N EE R G 6 DR 2R, AR PR A A 1R 7 T AR
JE(Wagner 73 2 b5 i) 2 A8 55, % TBI, ALB TG,
HDL-C .Hb .PCT WBC ,NEUT%Z:45 R4 A /32 Lo-
gistic [AJFARY , 250 7R < 7 TC(OR=2. 136, 95%CI ;
1.352~3.372, P=0.001) J& 1% bR 55 J2 B9 25 in 25 1
AT FER R R (K 3) .

3 itig

Sy BH T DR M DX DIFT (145 Ji PR 5 i 245 1 AR 1
FHIE , AT Wagner 23 ZR1E /47T T 286 {4 DFI
BEIGRYORE, K LT DFL R 2 PR RIR S
JERYLFI MDR 5 % B4 p7 Jk % Lo JE 39 im0
IR SOE FRAS RN 2R RS (PCT \WBC
NEUT% .CRP . TBI., ALB . Hb TC TG i HDL-C) J% Mt
T WE PRI I R

AWFFE L I, DFT (535 5 2 B o JER e 38 i 14
2 BAPETA (A D 4 8 i A 3K 1 ol 32, R Ol A 4
B B B 5 DFT 8 00 kg B Do P 2% e , 5 SOk G AH
[ ABFFTE— AR R Wagner 23 GbR e 4 BF 5 %
53 %R DFT 44 e R DFL 2, 43 Fr 1 W6 41 19 9% i
2255 HR DFL A5 IR A D e 2= BT
JER YL [ F A U s TR AIDRIZE , W Bl & 2 T 1

=g r P OR (95% Cl) P
TBI -0.157 0.018 —o—:- 0.262 (0.067, 1.030)  0.055
ALB -0.222 0.000 -7- 0.998 (0.929, 1.073)  0.963
PCT 0.181 0.010 q' 0.981(0.953,1.011)  0.220
TC 0.144 0.018 : = 2.136(1.352,3.372)  0.001
HDL -0.131 0.032 + ' 0.544 (0.107, 2.755)  0.462
WBC 0.121 0.041 -— 1.048 (0.914,1.201)  0.502
NEUT% 0.188 0.001 »:o- 1.026 (0.967, 1.087)  0.398
Hb -0.256 0.000 d 0.974 (0.952,0.997) 0.025
CRP 0.156 0.020 8 1.002 (0.995, 1.010)  0.537
H
T T i T T T T T
0 0.5 1 15 2 25 3 3.5

3 DFIBERBBREEXKRIPEARS M
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I, R R phy B [ T O 2 A DR T A
R T RN ER AR 22 PR TR o O A Sy 2 M
P, e R AT RE 5 1 T S0 ) T REFIK I 1Y 245 9 ik
PEIE 155 K o

o I R 1) 24 SO 45 R B T il R A g
XPVERIHA R o ABIETE R I, 4 B 60 3 A BRI (f 45
MRSA) % 58 R B W2y, (B0 0l &R R AR
Rl mbe i R UK A 3Bk MDR
BREXT R SRR R SFHUE R UK FERTE
AR SR TR 245 1 ] BB Lo Y A W i ST ICRE ) A K,
T J5 & T ORAP I PN 1) A T 032 A R B A VR
DHURYIT HEA L KPR 2 O PR
== B R A SGE FH BT TR RE TSR T B R F R
MR BESET AR 2R o el B P 220 PR Sk A TR R
FPUIR 2P A S 24, EL 28 X 43 S 16 1R 2R A i 24 5
IRF 100% . fili 9 5 T A1 T FH R 35 A TR 20 P A
i 245, ELAG & B 25 3235 5] 100% PR 9 12 2 2% 9]
P TR A 28 FH i S8 o = DO AR Sk A6 TR 2R 268 BT
IR RIS M ISR AR R . AR —
Al ad F s (AL DFT 2 i 2415 00 & B, EE 7Y DFI
2 MDR 22 [ T R e AR W] 8 i T2 B DFT 4,
I, I PR b R E R R DFT S8 35 0 S o i 25 PR A
AR AR SO 1 1 25 %

PCT 2 W PPk IR GL i FRAE B , 78 m] 1 Fi]
) B i 2 A OES ) o R P & B e e i
WK ES 48 il {8 ( neutrophil-to-lymphocyte ratio, NLR) 1
IR e 3T FEORE PO KU . AR BIF 9T R PR, T
DFI &% NEUT% .PCT #1 CRP K3 H B 3n, H 5k
PRI AL 9 17 7™ EE PR R A A G, 3R] NEUT% PCT FI
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