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Figure S1. A Microorganisms isolated among patients with complicated intra-abdominal infections; B Empiric antibiotics received among patients with complicated intra-abdominal infections; C Distribution of number of microorganisms or antibiotics in each patient with complicated intra-abdominal infections; D The heat map showed the association between the number of antibiotics used and the number of microbiological findings among patients with complicated intra-abdominal infections. 
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Figure S2. The heat map showed the association between antibiotics used and the microbiological findings among patients with complicated intra-abdominal infections.














Table S1 Diagnosis corresponding to ICD-9 codes associated with complex intra-Abdominal Infections
	ICD9 code
	Diagnosis 

	53110
	Acute gastric ulcer with perforation, without mention of obstruction

	53111
	Acute gastric ulcer with perforation, with obstruction

	53120
	Acute gastric ulcer with hemorrhage and perforation, without mention of obstruction

	53121
	Acute gastric ulcer with hemorrhage and perforation, with obstruction

	53150
	Chronic or unspecified gastric ulcer with perforation, without mention of obstruction

	53151
	Chronic or unspecified gastric ulcer with perforation, with obstruction

	53160
	Chronic or unspecified gastric ulcer with hemorrhage and perforation, without mention of obstruction

	53161
	Chronic or unspecified gastric ulcer with hemorrhage and perforation, with obstruction

	53210
	Acute duodenal ulcer with perforation, without mention of obstruction

	53211
	Acute duodenal ulcer with perforation, with obstruction

	53220
	Acute duodenal ulcer with hemorrhage and perforation, without mention of obstruction

	53221
	Acute duodenal ulcer with hemorrhage and perforation, with obstruction

	53250
	Chronic or unspecified duodenal ulcer with perforation, without mention of obstruction

	53251
	Chronic or unspecified duodenal ulcer with perforation, with obstruction

	53260
	Chronic or unspecified duodenal ulcer with hemorrhage and perforation, without mention of obstruction

	53261
	Chronic or unspecified duodenal ulcer with hemorrhage and perforation, with obstruction

	53310
	Acute peptic ulcer of unspecified site with perforation, without mention of obstruction

	53311
	Acute peptic ulcer of unspecified site with perforation, with obstruction

	53320
	Acute peptic ulcer of unspecified site with hemorrhage and perforation, without mention of obstruction

	53321
	Acute peptic ulcer of unspecified site with hemorrhage and perforation, with obstruction

	53350
	Chronic or unspecified peptic ulcer of unspecified site with perforation, without mention of obstruction

	53351
	Chronic or unspecified peptic ulcer of unspecified site with perforation, with obstruction

	53360
	Chronic or unspecified peptic ulcer of unspecified site with hemorrhage and perforation, without mention of obstruction

	53361
	Chronic or unspecified peptic ulcer of unspecified site with hemorrhage and perforation, with obstruction

	53410
	Acute gastrojejunal ulcer with perforation, without mention of obstruction

	53411
	Acute gastrojejunal ulcer with perforation, with obstruction

	53420
	Acute gastrojejunal ulcer with hemorrhage and perforation, without mention of obstruction

	53421
	Acute gastrojejunal ulcer with hemorrhage and perforation, with obstruction

	53450
	Chronic or unspecified gastrojejunal ulcer with perforation, without mention of obstruction

	53451
	Chronic or unspecified gastrojejunal ulcer with perforation, with obstruction

	53460
	Chronic or unspecified gastrojejunal ulcer with hemorrhage and perforation, without mention of obstruction

	53461
	Chronic or unspecified gastrojejunal ulcer with hemorrhage and perforation, with obstruction

	53641
	Infection of gastrostomy

	53901
	Infection due to gastric band procedure

	53981
	Infection due to other bariatric procedure

	5400
	Acute appendicitis with generalized peritonitis

	5401
	Acute appendicitis with peritoneal abscess

	5511
	Umbilical hernia with gangrene

	55120
	Ventral hernia, unspecified, with gangrene

	55121
	Incisional ventral hernia, with gangrene

	55129
	Other ventral hernia with gangrene

	5513
	Diaphragmatic hernia with gangrene

	5518
	Hernia of other specified sites, with gangrene

	5519
	Hernia of unspecified site, with gangrene

	56081
	Intestinal or peritoneal adhesions with obstruction (postoperative) (postinfection)

	5671
	Pneumococcal peritonitis

	56721
	Peritonitis (acute) generalized

	56722
	Peritoneal abscess

	56723
	Spontaneous bacterial peritonitis

	56729
	Other suppurative peritonitis

	56731
	Psoas muscle abscess

	56738
	Other retroperitoneal abscess

	56739
	Other retroperitoneal infections

	56781
	Choleperitonitis

	56782
	Sclerosing mesenteritis

	56789
	Other specified peritonitis

	5679
	Unspecified peritonitis

	5680
	Peritoneal adhesions (postoperative) (postinfection)

	56961
	Infection of colostomy or enterostomy

	56981
	Fistula of intestine, excluding rectum and anus

	56983
	Perforation of intestine

	5754
	Perforation of gallbladder

	5755
	Fistula of gallbladder

	5763
	Perforation of bile duct

	5764
	Fistula of bile duct






















Table S2 Patients with a diagnosis of an ICD-9 code associated with other infections
	ICD9 
code
	N. of 
patients
	Diagnosis

	5119
	172
	Unspecified pleural effusion

	5990
	164
	Urinary tract infection, site not specified

	486
	107
	Pneumonia, organism unspecified

	5070
	103
	Pneumonitis due to inhalation of food or vomitus

	6822
	61
	Cellulitis and abscess of trunk

	99731
	40
	Ventilator associated pneumonia

	1122
	36
	Candidiasis of other urogenital sites

	1120
	30
	Candidiasis of mouth

	99931
	25
	Other and unspecified infection due to central venous catheter

	51189
	20
	Other specified forms of effusion, except tuberculous

	6826
	17
	Cellulitis and abscess of leg, except foot

	48242
	16
	Methicillin resistant pneumonia due to Staphylococcus aureus

	4821
	15
	Pneumonia due to Pseudomonas

	5109
	15
	Empyema without mention of fistula

	99662
	15
	Infection and inflammatory reaction due to other vascular device, implant, and graft

	4820
	9
	Pneumonia due to Klebsiella pneumoniae

	1123
	8
	Candidiasis of skin and nails

	48282
	8
	Pneumonia due to escherichia coli [E. coli]

	4846
	8
	Pneumonia in aspergillosis

	99664
	8
	Infection and inflammatory reaction due to indwelling urinary catheter

	48241
	7
	Methicillin susceptible pneumonia due to Staphylococcus aureus

	48283
	7
	Pneumonia due to other gram-negative bacteria

	6823
	6
	Cellulitis and abscess of upper arm and forearm

	4829
	5
	Bacterial pneumonia, unspecified

	4847
	4
	Pneumonia in other systemic mycoses

	73008
	4
	Acute osteomyelitis, other specified sites

	99661
	4
	Infection and inflammatory reaction due to cardiac device, implant, and graft

	42
	3
	Human immunodeficiency virus [HIV] disease

	1119
	3
	Dermatomycosis, unspecified

	5111
	3
	Pleurisy with effusion, with mention of a bacterial cause other than tuberculosis

	5130
	3
	Abscess of lung

	6143
	3
	Acute parametritis and pelvic cellulitis

	6144
	3
	Chronic or unspecified parametritis and pelvic cellulitis

	71101
	3
	Pyogenic arthritis, shoulder region

	71105
	3
	Pyogenic arthritis, pelvic region and thigh

	99663
	3
	Infection and inflammatory reaction due to nervous system device, implant, and graft

	99939
	3
	Infection following other infusion, injection, transfusion, or vaccination

	1101
	2
	Dermatophytosis of nail

	6040
	2
	Orchitis, epididymitis, and epididymo-orchitis, with abscess

	6150
	2
	Acute inflammatory diseases of uterus, except cervix

	6821
	2
	Cellulitis and abscess of neck

	6825
	2
	Cellulitis and abscess of buttock

	6827
	2
	Cellulitis and abscess of foot, except toes

	6828
	2
	Cellulitis and abscess of other specified sites

	73018
	2
	Chronic osteomyelitis, other specified sites

	73024
	2
	Unspecified osteomyelitis, hand

	73027
	2
	Unspecified osteomyelitis, ankle and foot

	73028
	2
	Unspecified osteomyelitis, other specified sites

	99667
	2
	Infection and inflammatory reaction due to other internal orthopedic device, implant, and graft

	99932
	2
	Bloodstream infection due to central venous catheter

	5410
	1
	Genital herpes, unspecified

	5419
	1
	Other genital herpes

	1103
	1
	Dermatophytosis of groin and perianal area

	1104
	1
	Dermatophytosis of foot

	1124
	1
	Candidiasis of lung

	1273
	1
	Trichuriasis

	4619
	1
	Acute sinusitis, unspecified

	4659
	1
	Acute upper respiratory infections of unspecified site

	46619
	1
	Acute bronchiolitis due to other infectious organisms

	4739
	1
	Unspecified sinusitis (chronic)

	4801
	1
	Pneumonia due to respiratory syncytial virus

	5100
	1
	Empyema with fistula

	51901
	1
	Infection of tracheostomy

	5970
	1
	Urethral abscess

	60490
	1
	Orchitis and epididymitis, unspecified

	6072
	1
	Other inflammatory disorders of penis

	6140
	1
	Acute salpingitis and oophoritis

	6145
	1
	Acute or unspecified pelvic peritonitis, female

	6149
	1
	Unspecified inflammatory disease of female pelvic organs and tissues

	61689
	1
	Other inflammatory disease of cervix, vagina and vulva

	6861
	1
	Pyogenic granuloma of skin and subcutaneous tissue

	6869
	1
	Unspecified local infection of skin and subcutaneous tissue

	7103
	1
	Dermatomyositis

	71103
	1
	Pyogenic arthritis, forearm

	71106
	1
	Pyogenic arthritis, lower leg

	73007
	1
	Acute osteomyelitis, ankle and foot

	73016
	1
	Chronic osteomyelitis, lower leg

	99732
	1
	Postprocedural aspiration pneumonia

	99762
	1
	Infection (chronic) of amputation stump

	99933
	1
	Local infection due to central venous catheter





Table S3 Classification of antimicrobial agents
	β-lactams
	Antibiotics

	Rank 5: carbapenem
	imipenem, meropenem

	Rank 4: antipseudomonal β-lactam 
	piperacillin, piperacillin/tazobactam, ceftazidime, cefepime

	Rank 3: third-generation cephem
	cefotaxime, ceftriaxone

	Rank 2: ampicillin with β-lactamase inhibitor
	ampicillin/sulbactam, augmentin

	Rank 1: other β-lactam 
	penicillin, ampicillin, cefazolin, amoxicillin, aztreonam, oxacillin, nafcillin, keflex/cephalexin  

	Other antimicrobials
	

	Fluoroquinolones
	ciprofloxacin, levofloxacin, moxifloxacin

	Aminoglycosides
	gentamicin, tobramycin, amikacin

	Lincomycins
	clindamycin

	Anti–methicillin-resistant Staphylococcus aureus drugs
	vancomycin, daptomycin

	Antifungal drugs
	fluconazole, voriconazole, micafungin, caspofungin, ambisome

	Others
	bactrim, colistin, dalfopristin, doxycycline, azithromycin, erythromycin, atovaquone, chloroquine, ethambutol, isoniazid, rifampin, quinine, pyrazinamide, metronidazole, mefloquine, linezolid


The classification method for antimicrobial agents refers to a previous study[1].

























Table S4 Microorganisms isolated among patients with complicated intra-abdominal infections
	Microorganism
	n=74
	n%

	Gram positive bacteria
	43
	58.11%

	STAPHYLOCOCCUS, COAGULASE NEGATIVE
	15
	20.27%

	ENTEROCOCCUS SP.
	9
	12.16%

	STAPH AUREUS COAG +
	8
	10.81%

	GRAM POSITIVE RODS
	5
	6.76%

	VIRIDANS STREPTOCOCCI
	4
	5.41%

	CLOSTRIDIUM SPECIES NOT C. PERFRINGENS OR C. SEPTICUM
	3
	4.05%

	ENTEROCOCCUS FAECALIS
	3
	4.05%

	BETA STREPTOCOCCUS GROUP B
	2
	2.70%

	CLOSTRIDIUM PERFRINGENS
	2
	2.70%

	LACTOBACILLUS SPECIES
	2
	2.70%

	ANAEROBIC GRAM-POSITIVE COCCUS(I)
	1
	1.35%

	ANAEROBIC GRAM-POSITIVE ROD(S)
	1
	1.35%

	CLOSTRIDIUM TERTIUM
	1
	1.35%

	ENTEROCOCCUS FAECIUM
	1
	1.35%

	PRESUMPTIVE STREPTOCOCCUS BOVIS
	1
	1.35%

	PROPIONIBACTERIUM ACNES
	1
	1.35%

	STREPTOCOCCUS ANGINOSUS (MILLERI) GROUP
	1
	1.35%

	Gram negative bacteria
	37
	50.00%

	ESCHERICHIA COLI
	15
	20.27%

	BACTEROIDES FRAGILIS GROUP
	8
	10.81%

	KLEBSIELLA PNEUMONIAE
	6
	8.11%

	PSEUDOMONAS AERUGINOSA
	3
	4.05%

	GRAM NEGATIVE ROD(S)
	2
	2.70%

	KLEBSIELLA OXYTOCA
	2
	2.70%

	AEROMONAS HYDROPHILIA COMPLEX
	1
	1.35%

	ENTEROBACTER CLOACAE
	1
	1.35%

	ENTEROBACTER CLOACAE COMPLEX
	1
	1.35%

	ENTEROBACTERIACEAE
	1
	1.35%

	PORPHYROMONAS SPECIES
	1
	1.35%

	PRESUMPTIVE VEILLONELLA SPECIES
	1
	1.35%

	PROTEUS VULGARIS
	1
	1.35%

	Fungus
	9
	12.16%

	CANDIDA 
	8
	10.81%

	SACCHAROMYCES CEREVISIAE
	1
	1.35%








Table S5 Empiric antibiotics received among patients with complicated intra-abdominal infections
	Antibiotics
	Number of patients
	n%

	vancomycin
	182
	57.59%

	metronidazole
	167
	52.85%

	piperacillin tazobactam
	120
	37.97%

	ciprofloxacin
	104
	32.91%

	piperacillin
	50
	15.82%

	fluconazole
	40
	12.66%

	meropenem
	40
	12.66%

	cefazolin
	39
	12.34%

	cefepime
	35
	11.08%

	ceftriaxone
	31
	9.81%

	micafungin
	25
	7.91%

	ampicillin sulbactam
	22
	6.96%

	linezolid
	14
	4.43%

	ampicillin
	13
	4.11%

	levofloxacin
	9
	2.85%

	ceftazidime
	6
	1.90%

	gentamicin
	6
	1.90%

	daptomycin
	5
	1.58%

	erythromycin
	5
	1.58%

	aztreonam
	4
	1.27%

	clindamycin
	4
	1.27%

	bactrim
	3
	0.95%

	nafcillin
	3
	0.95%

	penicillin
	3
	0.95%

	caspofungin
	2
	0.63%

	voriconazole
	2
	0.63%

	ambisome
	1
	0.32%

	azithromycin
	1
	0.32%

	tobramycin
	1
	0.32%














Table S6 Univariate and multivariate cox regression analysis for hospital mortality
	Variables
	Univariate analysis
	Multivariate analysis

	
	P
	Exp(B)
	95.0% CI
	P
	Exp(B)
	95.0% CI

	
	
	
	lower
	upper
	
	
	lower
	upper

	Gender
	0.112
	1.542
	0.903
	2.633
	0.168
	1.494
	0.844
	2.645

	Age
	0.002
	1.008
	1.003
	1.013
	< 0.001
	1.010
	1.005
	1.016

	Ethnicity
	0.396
	
	
	
	
	
	
	

	BMI
	0.310
	0.972
	0.919
	1.027
	
	
	
	

	SOFA
	< 0.001
	1.170
	1.100
	1.245
	< 0.001
	1.151
	1.073
	1.235

	APS III
	< 0.001
	1.036
	1.025
	1.047
	
	
	
	

	Elixhauser comorbidity score
	< 0.001
	1.047
	1.022
	1.073
	0.018
	1.035
	1.006
	1.065

	Diagnosis most relevant to cIAIs
	0.654
	
	
	
	0.257
	
	
	

	Site of onset
	0.620
	0.828
	0.392
	1.747
	0.314
	0.661
	0.295
	1.479

	Culture
	0.009
	3.385
	1.355
	8.455
	0.029
	2.886
	1.115
	7.467

	Number of antibiotics
	0.211
	1.077
	0.959
	1.209
	0.427
	0.946
	0.826
	1.084


BMI-body mass index, SOFA-sequential organ failure assessment, APS III- acute physiology score III, CI-confidence interval. 



























Table S7 Univariate and multivariate cox regression analysis for ICU mortality
	Variables
	Univariate analysis
	Multivariate analysis

	
	P
	Exp(B)
	95.0% CI
	P
	Exp(B)
	95.0% CI

	
	
	
	lower
	upper
	
	
	lower
	upper

	Gender
	0.070
	1.890
	0.949
	3.763
	0.050
	2.121
	1.001
	4.492

	Age
	<0.001
	1.010
	1.005
	1.016
	0.001
	1.011
	1.005
	1.018

	Ethnicity
	0.977
	
	
	
	
	
	
	

	BMI
	0.216
	0.953
	0.883
	1.028
	
	
	
	

	SOFA
	<0.001
	1.151
	1.066
	1.242
	<0.001
	1.170
	1.073
	1.276

	APS III
	<0.001
	1.036
	1.023
	1.050
	
	
	
	

	Elixhauser comorbidity score
	0.014
	1.038
	1.008
	1.069
	0.041
	1.039
	1.002
	1.078

	Diagnosis most relevant to cIAIs
	0.392
	
	
	
	0.229
	
	
	

	Site of onset
	0.547
	0.750
	0.294
	1.914
	0.958
	1.027
	0.377
	2.800

	Culture
	0.790
	1.140
	0.434
	2.994
	0.813
	1.130
	0.410
	3.116

	Number of antibiotics
	0.039
	0.833
	0.700
	0.991
	0.003
	0.747
	0.617
	0.906


BMI-body mass index, SOFA-sequential organ failure assessment, APS III- acute physiology score III, CI-confidence interval.



























Table S8 Multivariate Cox regression analysis of mortality in patients undergoing culture
	Variables
	ICU mortality
	Hospital mortality

	
	P
	Exp(B)
	95.0% CI
	P
	Exp(B)
	95.0% CI

	
	
	
	lower
	upper
	
	
	lower
	upper

	Gender
	0.127
	1.897
	0.834
	4.313
	0.324
	1.355
	0.741
	2.479

	Age
	0.019
	1.009
	1.001
	1.016
	0.004
	1.009
	1.003
	1.015

	SOFA
	<0.001
	1.182
	1.079
	1.295
	<0.001
	1.165
	1.083
	1.253

	Elixhauser comorbidity score
	0.107
	1.032
	0.993
	1.073
	0.036
	1.032
	1.002
	1.062

	Diagnosis most relevant to cIAIs
	0.431
	
	
	
	0.550
	
	
	

	Site of onset
	0.920
	0.945
	0.311
	2.872
	0.272
	0.618
	0.262
	1.457

	Number of antibiotics
	0.001
	0.701
	0.564
	0.871
	0.146
	0.894
	0.768
	1.040

	Culture positive
	0.270
	1.547
	0.713
	3.357
	0.165
	1.535
	0.839
	2.809


BMI-body mass index, SOFA-sequential organ failure assessment, APS III- acute physiology score III, CI-confidence interval.
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