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Distribution and antibiotic susceptibility of pathogens

in diabetic foot infection based on Wagner grade
Zhao Liang’,Cheng Qingfeng’, Zhu Shenyin’,Xiang Yi’,Li Xinyu', Qiu Feng',Li Qifu’,Liu Yu'
(1. Department of Pharmacy ;2. Department of Endocrinology,
The First Affiliated Hospital of Chongqing Medical University)
[ Abstract ] Objective ; To investigate the distribution and antibiotic susceptibility of pathogens in diabetic foot infection (DFI) based
on Wagner grade. Methods . Totally 216 patients of DFI in the First Affiliated Hospital of Chongging Medical University were investi—
gated retrospectively from January 2014 to January 2016. The distribution and antibiotic susceptibility of pathogens and multiple drug
resistance (MDR) bacteria in foot ulcers cultured specimens based on patients with different Wagner grades of DFI were statistically
analyzed. Results : A total of 263 strains of pathogenic bacteria were isolated : single bacterial infection accounting for 57.4% , mixed
infection accounting for 42.6% ,gram~postive bacteria accounting for 43.5% , gram—negative bacteria accounting for 48.1% ,fungi ac—
countiﬁg for 8.4%. The results of bacteria culture in different Wagner grades of foot ulcers showed ; Wagner grade 2:45 strains of
gram—postive bacteria, Staphylococcus aureus(48.9%),43 strains of gram~negative , Enterobacter(69.8%). Wagner grade 3:36 strains
of gram—postive bacteria, Enterococcus (47.2%) , Staphylococcus aureus (27.8%) ;44 strains of gram-negative, Enterobacter (72.7%).
Wagner grade 4:24 strains of gram—postive bacteria, Staphylococcus aureus(25%) ,Enterococcus(33.3%) ,Striptococcus (25%) ;23 strains
of gram—negative , Enterobacter(73.9%). Wagner grade 5.5 strains of gram—postive bacteria, enterococcus(66.7%) ; 16 strains of gram—
negative bacteria, Enterobacter(81.3%). There is no statistically significant difference in the distribution of gram—postive bacteria and
gram—negative bacteria in different Wagner grades (P=0.526). Gram-postive bacteria are susceptible to vancomycin,linezolid , moxi—
floxacin and tigecyclin, more than 75%. Gram—negative bacteria are susceptible to carbapenems,amikacin, compound preparation of anti
pseudomonas penicillin, four generation of cephalosporins and cephamycins, more than 64%. Conclusion :In patients of DFI,in general
a single bacterial infection was slightly more than mixed bacterial infection;the distribution of gram-negative bacteria is slightly domi—

nant over the distribution of gram—postive bacteria. Gram~postive bacteria and gram-negative bacteria have good sensitivity to anti

gram—postive and gram~negative bacteria antibiotics commonly
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F 1 R Wagner 4345 DFl iR R E# HE R 51
Tab.1 Detective rate and distribution of pathogenic bacteria in DFI with different Wagner grades

Wagner/3 4 2% 3% 4% 5%

BEREERE(A) 107 58 37 14

FRAEREARS () 65 47 31 12

FEAK 2R (%) ) 60.8 81.0 83.8 85.7

BARR BB (BR) 98 88 52 25

B2 PR B (BR, %) 45(459) 36(40.9) T 24(462) 9(36.0)
SR EHHRAE bk, %) 22(224) 10(11.4) 6(11.5) 2(8.0)
HAL#RBRE (YR, %) 3(3.1) 2(23) 4(7.7) 0(0.0)
HERVE (K, %) 12(12.2) 17(19.3) 8(15.4) 6(24.0)
HERRTE (Bk, %) 8(82) 7(8.0) 6(11.5) 1(4.0)
2 RV B (bR, %) 43(439) 44(50.0) 23(442) 16(64.0)
AEIEFFIE (B, %) 4(4.1) 14(159) 9(17.3) 4(16.0)
SR (R, %) 6(6.1) 3(34) 2(3.8) 3(12.0)
KIGEFEE (R, %) 3(3.1) 8(9.1) 2(3.8) 2(8.0)
FRERMRAT B (BR, %) 2(20) 2(23) 0(00) 1(4.0)
FIRVERE(BR, %) 3(3.1) 0(0.0) 0(00) 0(0.0)
FE EREEAR A (BR, %) 3(3.1) 2(23) 1(1.9) 2(80)
BT BT 8 (B, %) 6(6.1) 2(23) 2(38) 1(4.0)
HABAF B (R, %) 3(3.1) 1(1.1) 1(19) 0(0.0)
R HIEE (bR, %) 11(11.2) 10(114) 5(9.6) 2(8.0)
BE RBIFR (B, %) 1(1.0) 1(1.1) 1(19) 0(0.0)
HeF- IR (MR, %) 1(1.0) 1(1.1) 0(0.0) 1(4.0)
B B (R, %) 10(10.2) 8(9.1) 5(9.6) 0(0.0)

%2 DFlI SEEZAMENNEBWHARIER (%)

Tab.2 Antimicrobial susceptibility of gram positive bacteria with DF| patients (%)

EEROFHEHRE EERTE A7) REGERE EFLEERREE TR R
HEHY (n=40) (n=30) (n=8) (n=3) (n=12) (n=7)

S R I S R 1 8§ R I S R I S R I S R I
I 2 A 975 00 25 1000 00 00 875 00 125 333 333 334 - - - 857 00 143
KRBE 875 50 75 333 667 00 625 375 00 333 667 00 - - - - - -
HRVE 650 350 00 667 200 133 750 250 00 00 1000 00 - - - 571 429 00
EERUVE 655 7.5 275 800 200 00 750 250 00 00 1000 00 1000 00 00 571 286 143
HEEDE 925 50 25 800 133 67 750 125 125 0.0 1000 00 - - - 714 286 00
SR N5 75 00 - - - - = - - - - - - == -
FFRF - - - 967 33 00 250 750 00 00 1000 0.0 - - - 1000 00 00
HEEC 25 975 00 967 33 00 250 750 0.0 00 1000 00 1000 00 00 1000 00 00
WPk 85.0 150 00 - - - - - - - - - - - - - - -
FlZmpk 1000 00 00 900 33 67 1000 00 00 1000 00 00 - - - 1000 00 00
WL TAAMEET 1000 00 00 00 1000 00 500 250 250 667 00 333 1000 00 00 1000 00 00
IEZSES 700 300 00 100 900 0.0 125 875 00 00 1000 00 83 917 00 429 571 00
BnsrE 1000 00 00 1000 0.0 00 1000 00 00 1000 00 00 - - - 1000 00 00
FTHER 1000 00 00 1000 00 00 1000 00 00 1000 00 00 1000 00 00 1000 00 00
WHRER 350 625 25 00 1000 00 00 1000 00 00 1000 00 1000 00 00 143 857 00
YER 325 675 00 100 833 67 250 750 00 00 667 333 167 833 00 143 857 00
FiAEF 925 75 00 - - - - - - - - - - - - - - -
HEBEX - - - 500 500 00 750 250 00 667 333 00 - - - - - -
AR f - - - - - - - - - - - - 1000 00 00 - - -
a48% - - - - - - - - - - - - 1000 00 00 - - -

T 2 FRARMGBOAE S R EUR, R R, L ZR P
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VIR FFRIA DK+ 2 R 1007008, HARTBE . B Wagner 40%% B A B MIAT B S X, 5
LAEMLAT IR 90% LA L, Fifi 48 T 38 (A PR RSz G A qthunse P 3 o RAR BT B RS R, 5
BK-R R Sk e  SkAms | kA W E 2t e R R R . 45 SC DFI 3% R[] Wagner
1009% 8, FEREMRE X IRh AR/ bt BIE KR 2 Sk ﬁﬁﬁ?ﬁ%!@%ﬁﬁ%ﬁﬁ%%ﬁ—ﬁ@%%g
FREH E R 100%8Usk, Xt Sk AR Sk AIMLET | W BB R FRABRE CES CHRR MRk KRS G
ik 87.5%, IEXBEMREZ 1) 6 F G AT B R 25 EUF AL B RS A NS B RS S R B, G

& 3,
D2 BBRERE RHEE 5 ~5 % &
A RBE G G REA KRB R PR R % WA 2 RBRAZHEROMERE,3-5 SR

Y S A A1 _ / ~ Q 3 Y
FEE SR SR RIS oLl b Py o AR E, RIS 25 SR R LU

PO/ TN S35 KTk 833900 L. HE, BN 2-4 BREI AL, )
SR AR MDR BRAL A MR BT R o A CRRIGE , BRI IR A A7 S B A

BE 100%H0K 53R E MDR HXUB ISR E 1007808, 7f 08 o0, M T IARRAS BE 3 A1 T T Ry A2 AR A
T TR 87.5%, HRATHFE MDR sutfk  TIRE ASCRTIERIBURA & 77.6% TR E1RH
B R 1000%8U, MIRRIP A AR L kqadbng % ABURARG 224% 556 EARRRRIEE AT,
FUNLAG LA R R MUK 85.7%, KipkAE R RIARSEEMAEERE , RSN G
MDR BRAL X T e R 1009808k , of ki 22 [ | R $ir 7 A/t B, 1 RERKZHOEFRAE, 2 R B HRFREE
W 3 AKX 81.8% LU L, ZIHIRE , R SCEFRRRE TE S, X T

#3 DFl @& BHEIEBTENREAWNESEER (%)
Tab.3 Antimicrobial susceptibility of major enterobacter isolated from DFI patients (%)

EAR 2 o) AREEHE PN R ] BT fiti 6 TE R TR T JE IR REAR B
LY (n=18) (n=11) (n=15) (n=11) (n=11) (n=8)

S R I S R 1 S R I S R I S R I S R 1
IR 0.0 1000 00 273 727 00 133 867 00 00 909 9.1 0.0 1000 00 0.0 1000 0.0

EIFRFMATEIR 778 167 55 273 636 91 267 600 133 91 909 00 545 182 273 0.0 1000 0.0
URFY FE AR EIE 1000 00 00 9.9 91 00 8.7 00 133 636 182 182 1000 00 0.0 1000 00 00

KREER 722 167 11.1 455 545 00 400 600 00 81.8 182 00 636 364 00 500 375 125
FkRE 1000 00 00 1000 00 00 8.7 67 66 1000 00 00 1000 00 00 1000 00 00
ZHEBER 722 00 278 545 273 182 200 467 333 636 00 364 545 0.0 455 625 250 125
FRVE 667 00 333 364 455 181 267 733 . 00 818 91 91 818 182 00 500 375 125
EERVE 1000 00 00 727 182 91 267 733 00 909 00 91 81.8 182 00 625 125 250
LAk 0.0 944 56 273 727 00 267 733 00 00 1000 00 727 273 00 00 1000 00
LA phih 1000 00 00 727 273 00 267 733 00 636 364 00 727 273 00 750 125 125
A fse 1000 00 00 9.9 91 00 533 400 67 727 273 00 1000 00 00 875 125 00
SLMLAS 1000 00 00 99 91 00 667 333 00 9.9 91 00 1000 00. 00 875 00 125
AR 1000 00 00 9.9 91 00 8.0 133 67 00 1000 00 1000 00 00 1000 00 0.0
W R 889 56 55 909 91 00 1000 00 00 1000 00 00 1000 00 00 875 125 00
HEE 1000 00 00 1000 00 00 467 467 67 636 364 0.0 1000 00 00 1000 00 00
5 2 K] 0.0 1000 00 00 1000 00 933 66 00 273 182 544 273 273 454 00 1000 0.0
R 389 61.1 00 273 727 0.0 200 800 00 455 545 00 545 455 00 375 625 00

TS FREUR, R BRI TRt
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