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Antibacterial
agents

amoxicillin

piperacillin/
Tazobactam

piperacillin

ampicillin/
sulbactam

ampicillin
cefazolin
cefuroxime
cefoxitin

cefoperazone
and sulbactam

ceftazidime
cefepime
ceftriaxone
cefotaxime
aztreonam
imipenem
‘meropenem
amikacin
gentamicin
levofloxacin
tigacycline
doxycycline
trimethoprim

polymyxin B

ceftazidime

and avibactam

average
antibiotic resistance

Klebsiella pneumoniae
(n=57)

Number

33

49

12

2

10
44

a4

47

52
51
1
14
49

48

2%

1

50

16

2

675

Resistance
rate (%)

57.89%

85.96%

21.05%

49.12%

17.54%

77.19%

77.19%

5.26%

82.46%

91.23%

89.47%

19.30%

24.56%

85.96%

84.21%

82.46%

45.61%

19.30%

87.72%

175%

28.07%

35.09%

5.26%

1053%

49.34%

Escherichia coli (n=49)

Number

15

18

37
0
2
10

16

32
0
2
23

39

12

35

£

453

Resistance
rate (%)

1429%

30.61%

36.73%

34.69%

75.51%

81.63%

85.71%

2041%

32.65%

65.31%

81.63%

44.90%

16.94%

79.59%

1429%

8.16%

0.00%

24.49%

7043%

0.00%

2245%

48.98%

0.00%

4.08%

38.52%

Pseudomonas
aeruginosa (n

Number

null

10

10

null

10

20

14

2

2

177

LESHENT
rate (%)

2.70%

16.22%

8.11%

1081%

10.81%

13.51%

10.81%

null

27.03%

27.03%

811%

null

1081%

27.03%

54.05%

37.84%

270%

541%

2432%

75.68%

43.24%

59.46%

0.00%

270%

21.74%

Number

null

2

28

null

2

29

2

null

20

2

27

2

25

13

16

null

31

Acinetobacter
baumannii (n=31)

Resistance
rate (%)

null

0903226

0096774

0903226

0064516

0096774

9.68%

null

77.42%

93.55%

77.42%

null

19.35%

64.52%

90.32%

§7.10%

74.19%

2258%

80.65%

645%

41.94%

5161%

0.00%

null

50.16%

Proteus mirabilis (n=6)

Number

null

null

null

40

Resistance
rate (%)

0.00%

1667%

33.33%

1667%

66.67%

50.00%

66.67%

1667%

0.00%

33.33%

33.33%

50.00%

1667%

0.00%

1667%

0.00%

0.00%

1667%

50.00%

100.00%

null

83.33%

null

null

3175%

Number

null

null

null

null

38

Enterobacter
aerogenes (n=5)

Resistance
rate (%)

20.00%

80.00%

0.00%

null

null

null

40.00%

null

80.00%

80.00%

60.00%

null

0.00%

40.00%

80.00%

80.00%

60.00%

40.00%

60.00%

20.00%

20.00%

0.00%

0.00%

0.00%
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Training Validation

cohort cohort
(n=177) (n=89)

Age, years (mean, + SD) 56.23 + 16.02 55.22 + 15.77 0.629

Gender, n (%)

Female 79 41

Male 98 48 0.896
Duration of surgery (mean, 194.22 + 84.51 195.29 + 75.73 0.92
+ SD)

Type of surgery

Emergency operation 50 23
Selective operation 127 66 0.678
Grade of surgery

1T 100 43

v 77 46 0.207

Secondary surgery

Yes 18 15

No 159 74 0.119

Categories of gastrointestinal fistula

colon fistula 41 25

enteric fistula 86 38

colon-enteric fistula 9 10

gastric fistula 3 5

duodenal fistula 13 6

others 25 | 14 7 0.247
With malignant tumors 7

Yes 89 47

No 88 42 0.697
With hypertension

Yes 23 8

No 154 | 81 0.337
With diabetes

Yes 13 10

No 164 79 0.287
Clinical outcome

Survival 145 76

Death 32 13 0.476
CU stays (mean, + SD) 6.19 £ 9.72 | 4.81 £5.70 0.219
Hospital stays (mean, + SD) 50.42 + 30.67 53.42 + 42.87 0.514
Preoperative WBC (x10°/L) 7.83 £ 5.50 8.16 + 4.89 0.163
Preoperative N (x10°/L) 6.01 + 525 6.42 + 4.88 0.104
Preoperative L (x10°/L) 1.61 + 648 | 1.09 £ 0.61 0.653
Preoperative Hb (g/L) 101.85 £ 22.91 106.42 + 21.93 0.130
Preoperative PLT (x10°/L) 211.50 + 108.22 = 219.54 + 93.79 0.421
Preoperative ALB (g/L) 3425 £ 6.10 34.87 + 5.94 0.413
Preoperative CRP (mg/L) 68.82 + 85.08 60.44 + 85.52 0.303
Preoperative TBIL (umol/L) 19.34 £ 21.64 19.27 £ 24.18 0.448
Preoperative ALT (U/L) 34.69 + 35.55 35.83 + 33.25 0.894
Preoperative Cr (umol/L) 7524 + 63.27 63.06 + 36.39 0.183
Preoperative PCT (ng/L) 8.06 + 28.27 2.12 + 6.50 7 0.415
Preoperative D-dimer (mg/L) 292 + 391 2.83 £ 5.53 0.574
Postoperative WBC (x10°/L) 11.10 £ 6.98 10.20 + 5.68 0.581
Postoperative N (x10°/L) 10.25 + 10.55 8.56 + 5.42 0.649
Postoperative L (x10°/L) 1.02 £ 091 0.97 + 0.61 0.797
Postoperative Hb (g/L) 93.45 + 17.55 | 93.37 + 16.67 0.071
Postoperative PLT (><109/L) 213.38 + 121.52 | 222.62 +113.49 0.601
Postoperative ALB (g/L) 33.07 £ 5.90 3374 £ 5.89 7 0.288
Postoperative CRP (mg/L) 102.25 + 99.67 89.61 + 91.26 0.237
Postoperative TBIL (umol/L) 30.87 + 41.99 25.36 + 28.11 0.331
Postoperative ALT (U/L) 5523 + 137.38 38.34 + 39.42 0.702
Postoperative Cr (umol/L) 75.73 £ 65.53 V 55.90 + 32.09 0.003
Postoperative PCT (ng/L) 539 + 13.42 1.36 + 4.05 0.005
Postoperative D-dimer (mg/L) 425 +4.29 3.60 + 3.39 0.846

The colored values indicate P-values less than 0.05, highlighting statistically significant results.
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With multidrug— Without multidrug—

resistant bacteria resistant bacteria
and fungus (n=105) and fungus (n=72)

Age, years (mean, 58.75 + 15.68 52.54 + 15.90 0.010
+ SD)

Gender, n (%)

Female 42 37

Male 63 35 0.134
Duration of 203.75 + 93.93 180.32 £ 66.70 0.124
surgery (mean,
+ SD)

Type of surgery

Emergency 36 14
operation

Selective 69 58 0.031
operation

Grade of surgery

111 63 27

v 42 35. 0.256
Secondary surgery

Yes 18 0

No 87 72 <0.001

Categories of gastrointestinal fistula

colon fistula 24 17
enteric fistula 50 36
colon- 4 5

enteric fistula

gastric fistula 3 0
duodenal fistula = 12 1
others 12 6 0.104

With malignant tumors
Yes 55 34

No 50 38 0.500

With hypertension

Yes 12 11

No 93 61 0.454
With diabetes
Yes 10 3

No 95 69 0.180

Clinical outcome

Survival 30 2

Death 75 70 <0.001
CU stays (mean, 8.55 + 11.56 274 +4.28 <0.001
+ SD)
Hospital stays 58.37 + 35.82 38.83 £ 14.92 <0.001
(mean, + SD)
Preoperative WBC | 8.72 £ 6.27 6.52 £ 3.80 0.005
(x10°/L)
Preoperative N 7.09 £ 5.92 445 £ 3.56 <0.001
(x10°/L)
Preoperative L 179 + 841 1.36 + 0.65 <0.001
(x10°/L)
Preoperative Hb 98.19 + 20.59 107.19 £ 25.12 <0.001
(g/L)
Preoperative PLT 217.09 + 119.18 203.36 + 90.07 0.636
(x10°/L)
Preoperative ALB 33.25 +£5.81 35.70 £ 6.29 0.001
(g/L)
Preoperative CRP 82,96 +92.32 29.76 £ 41.51 <0.001
(mg/L)
Preoperative TBIL | 22.31 + 21.70 15.00 + 20.96 <0.001
(umol/L)
Preoperative ALT 36.47 + 41.88 32.10 £ 23.50 0.927
(U/L)
Preoperative Cr 73.88 £47.93 77.24 + 80.95 0.870
(umol/L)
Preoperative PCT 6.05 £ 19.70 0.31 £0.41 <0.001
(ng/L)
Preoperative D- 3.64 £ 4.16 1.34 +£2.85 <0.001
dimer (mg/L)
Postoperative 13.82 +£7.63 7.14 £2.98 <0.001
WBC (x10°/L)
Postoperative N 12.84 +10.07 6.47 +10.17 <0.001
(x10°/L)
Postoperative L 1.00 + 1.09 1.06 + 0.55 0.019
(x10°/L)
Postoperative Hb 90.41 + 19.04 97.88 + 14.11 0.005
(g/L)
Postoperative PLT | 207.76 + 132.72 221.58 +103.38 0.176
(x10%/L)
Postoperative ALB | 31.36 + 6.24 35.55 £ 4.31 <0.001
(g/L)
Postoperative CRP | 126.38 + 108.72 58.73 £ 60.79 <0.001
(mg/L)
Postoperative 36.94 + 47.36 22,02 +30.85 <0.001
TBIL
(umol/L)
Postoperative ALT | 66.58 + 174.50 38.67 + 41.37 0.365
(U/L)
Postoperative Cr 82.83 + 66.68 65.38 + 62.84 0.027
(umol/L)
Postoperative 7.02 £ 15.10 0.30 £0.31 <0.001
PCT
(ng/L)
Postoperative 491 £ 5.04 3.07 £1.93 0.265
D-dimer
(mg/L)

The colored values indicate P-values less than 0.05, highlighting statistically significant results.
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Pathogenic Bacteria

Number
of Strains

Ratio (%)

Gram-positive bacteria

Enterococcus faecalis 28 851%
Staphylococcus epidermidis 9 2.74%
Staphylococcus haemolyticus 7 2.13%
Staphylococcus aureus 7 2.13%
Human staphylococcus subspecies 5 1.52%
Enterococcus raffinosus 4 1.22%
Staphylococcus sciuri 4 1.22%
Staphylococcus warneri 4 1.22%
Enterococcus gallinarum 3 0.91%
Staphylococcus capitis 3 0.91%
Enterococcus vulgare 3 0.91%
Streptococcus anginosus 2 0.61%
Others 5 1.52%
Gram-negative bacteria

Klebsiella pneumoniae 57 17.33%
Escherichia coli 49 14.89%
Pseudomonas aeruginosa | 37 11.25%
Acinetobacter baumannii 31 9.42%
Proteus mirabilis 6 1.82%
Enterobacter aerogenes 5 1.52%
Stenotrophomonas maltophilia 4 1.22%
Enterobacter cloacae 3 0.91%
Serratia marcescens 3 0.91%
Klebsiella oxytoca 2 0.61%
Citrobacter freundii 2 0.61%
Corynebacterium striatum 2 0.61%
pseudomonas fluorescens 2 0.61%
Others 12 3.65%
Fungus

Candida albicans 9 2.74%
Candida parapsilosis 7 2.13%
Candida glabrata 6 1.82%
Candida tropicalis 6 1.82%
Candida guilliermondii 1 0.30%
Filamentous fungi 1 0.30%
Total 329 100%
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Enterococcus Staphylococcus Staphylococcus Staphylococcus Human staphylococcu:

Antibacterial faecalis (n=28) epidermidis (n=9) haemolyticus (n=7) aureus (n=7) subspecies (n=5)
dgons Number  Resistance o Resistance ..o Resistance .o Resistance .. Resistance
rate (%) rate (%) rate (%) rate (%) rate (%)
gentamicin 19 67.86% 1 % 5 7143% 3 42.86% 0 0.00%
levofloxacin 2 89.29% 1 14.44% 6 8571% 4 57.14% 1 80.00%
tigacycline 1 357% 0 0.00% 1 1429% 0 0.00% 0 0.00%
ciprofloxacin 3 1071% null null 3 4286% null null 0 0.00%
datomycin 0 0.00% 0 0.00% 0 0.00% 0 0.00% 0 0.00%
rythromycin 2 75.00% 7 77.78% 6 8571% 5 7143% 4 80.00%
linezolid 0 0.00% 0 0.00% 0 0.00% 0 0.00% 0 0.00%
penicillin 5] 82.14% 9 100.00% 7 100.00% 6 85.71% 5 100.00%
rifampicin 3 1071% 0 0.00% 3 4286% 1 14.29% 0 0.00%
tetracycline 1 14.29% null null 2 2857% null null 0 0.00%
vancomycin 0 0.00% 0 0.00% 0 0.00% 0 0.00% 0 0.00%

average antibiotic

. % 32.14% 21 23.33% 33 42.86% 19 30.16% 13 23.64%
resistance
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14%
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MIC (ng/mL)

TZP
LS81 264 2128 232 216 264 216 1 216 <2 <0.12 <20 264
H-LS81 264 2128 232 32 264 216 1 8 <2 0.5 <20 264

Non-susceptible values are marked in boldface. CPS, cefoperazone-sulbactam; TZP, piperacillin-tazobactam; AMC, amoxicillin-clavulanic acid; CAZ, ceftazidime; CRO, ceftriaxone; FEP,
cefepime; ETP, ertapenem; IPM, imipenem; AMK, amikacin; LEV, levofloxacin; SXT, trimethoprim-sulfamethoxazole; CXM, cefuroxime.
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Feature Chromosome | pLS81-KPC

Total number of bases (bp) 5,926,662 81,451

G+C content (%) 56.12% 52.36%

No. of protein- 5,458 111

coding sequences

No. of rRNA genes 25 7 0

No. of tRNA genes 84 0

No. of ncRNA genes 9 0

plasmid replicon type - IncM2

Resistance genes blaoxy.1-3 blaxpc.2, blatem.1s,
and blactx.s

Accession numbers ‘ CP089448.1 CP089449.1
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Control gr Experimental group

Pre-treatment Pro-treatment Pre-treatment Pro-treatment
ESR(ng/L) 64.75 + 2321 1922 + 6.79* 60.15 + 30.49 15.28 + 524%#
CRP(ng/L) 37.38 + 14.19 6.58 + 1.83* 36.53 + 20.70 4.06 + 1.79%#
IL-6(ng/L) 31.03 + 6.73 14.85 + 1.93* 31.91 +7.02 12.34 + 3.02*#
VEGF (ng/L) 8540 + 7.52 932 + 5.18* 84.93 £ 5.11 96.25 + 6.4*#
Blood vessel diameter(mm) 1.47 £ 0.23 1.82 + 0.19* 1.48 + 0.28 1.94 + 0.15*#

*P<0.05 compared with the treatment before in this group; #P<0.05 compared with the control group after treatment.
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Control group Experimental group(n=40) Statistics

[GEZ0)]
Age 62.34 £12.77 61.25 + 11.46 T=0.435 0.666
Gender (male/female) 24/16 22/18 %2°0. 205 0. 651
Diabetes mellitus history(year) 12.78 £ 6.71 12.55 + 6.53 T=0.157 0.876
Ulcer area(cm?) 8.08 +3.74 833 +£3.38 T=0.272 0.787
HbA1c(%) 8.62 +1.88 857 £ 1.59 T=0.148 0.883
ABI 0.75 £ 0.25 0.76 + 0.24 T=0.111 0912
Hospitalization time(day) 30.13 + 6.16 25.50 + 6.66 T=3.019 0.004
‘Wound healing time(day) 34.33 + 5.96 26.80 £5.19 ‘ T=5.357 0.000
Cholesterol 4.63 £ 1.18 427 £ 1.39 T=1.176 0.247
Triglyceride 1.41 £ 0.50 1.27 £ 0.56 0.245 1179
Systolic pressure(mmHg) 146.70 + 21.00 139.28 + 19.08 1.394 1171
Diastolic pressure(mmHg) 82.80 + 8.66 81.85 + 14.02 0.335 0.739
Ulcer course(day) 19.98 + 691 21.15 + 4.80 T=0.829 0412
Wagner classification

Grade 2 1 8
Grade 3 22 23 7=0.844 0.399

Grade 4 7 9
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Control

Experimental

(n=40) (n=40)
Staphylococcus aureus 13 16
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