Supplementary Table 1
Results of univariable analyses of potential risk factors for dogs becoming rectal carriers of MDR E. coli while hospitalized assessed in a retrospective, risk-based case-control study. Exposures to time-varying factors were for the 42 day period prior to admission (the ‘pre-admission period’) and for the time at risk while hospitalized. Only risk factors with an overall P value < 0.2 on univariable analysis are reported. The associations between various putative risk factors (P value < 0.2) and rectal carriage of hospitalised dog with MDR E. coli adjusted for time at risk of while hospitalized are also reported.
	Exposure Variable
	Cases
	
	Controls
	Univariable associations
	
	Adjusted for time at risk

	
	
	
	
	
	
	while hospitalized

	
	
	
	
	Odds Ratio
	95% Confidence Interval
	P value
	
	Odds Ratio
	95% Confidence Interval
	P value

	
	No.
	%
	
	No.
	%
	
	
	
	 
	
	
	

	Pre-admission period exposure factors
	

	Duration of hospitalization (days)a
	
	
	
	
	
	0.073
	
	0.046

	None
	26
	28.9
	
	26
	28.0
	Reference level
	
	
	Reference level
	

	1
	15
	16.7
	
	24
	25.8
	0.63
	(0.27-1.45)
	0.275
	
	0.56
	(0.23-1.39)
	0.212

	2
	15
	16.7
	
	23
	24.7
	0.65
	(0.28-1.52)
	0.323
	
	0.59
	(0.24-1.44)
	0.245

	3
	14
	15.6
	
	4
	4.3
	3.50
	(1.02-12.06)
	0.047
	
	3.66
	(1.01-13.33)
	0.049

	4-7
	16
	17.8
	
	13
	14.0
	1.23
	(0.49-3.06)
	0.655
	
	1.40
	(0.53-3.71)
	0.503

	> 7
	4
	4.4
	
	3
	3.2
	1.33
	(0.27-6.56)
	0.723
	
	1.31
	(0.24-7.14)
	0.751

	
	
	
	
	
	
	
	
	
	
	
	
	

	Treatment with any antimicrobialb
	
	
	
	
	0.184
	
	
	
	0.081

	No
	64
	71.1
	
	74
	79.6
	Reference level
	
	
	Reference level
	

	Yes
	26
	28.9
	
	19
	20.4
	1.58
	(0.80-3.12)
	0.186
	
	1.91
	(0.92- 4.00)
	0.084

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Treatment with amoxicillin/clavulanic acid
	
	
	
	0.169
	
	
	
	0.331

	No
	80
	88.9
	
	76
	81.7
	Reference level
	
	
	Reference level
	

	Yes
	10
	11.1
	
	17
	18.3
	0.56
	(0.24-1.30)
	0.175
	
	0.64
	 (0.26-1.58)
	0.335


Supplementary Table 1 (continued).
	Exposure Variable
	Cases
	
	Controls
	Univariable Results
	
	Adjusted for time at risk

while hospitalized

	
	
	
	
	
	
	

	
	
	
	
	Odds Ratio
	95% Confidence interval
	P value
	
	Odds Ratio
	95% Confidence interval
	P value

	
	No.
	%
	
	No.
	%
	
	
	
	
	
	
	

	Treatment with cephalosporins
	
	
	
	
	
	0.028
	
	
	
	0.006

	No
	78
	86.7
	
	89
	95.7
	Reference level
	
	
	Reference level
	

	Yes
	12
	13.3
	
	4
	4.3
	3.42
	(1.06-11.05)
	0.040
	
	4.99
	(1.45-17.20)
	0.011

	
	
	
	
	
	
	
	
	
	
	
	
	

	Method of administration of cephalosporinse
	
	
	0.027
	
	
	
	0.001

	None
	78
	86.7
	
	89
	95.7
	
	
	
	
	Reference level
	

	Oral
	6
	6.7
	
	0
	0.0
	9.14
	(1.29 - infinity)
	0.024
	
	11.65
	(1.54-infinity)
	0.015

	Parental
	6
	6.7
	
	4
	4.3
	1.71
	(0.39 - 8.53)
	0.623
	
	2.50
	(0.53-13.40)
	0.308

	
	
	
	
	
	
	
	
	
	
	
	
	

	Treatment with fluoroquinolonese
	
	
	
	
	
	
	0.057
	
	
	
	0.038

	No
	86
	95.6
	
	93
	100.0
	Reference level
	
	
	Reference level
	

	Yes
	4
	4.4
	
	0
	0.0
	5.62
	(0.69 - infinity)
	0.113
	
	7.04
	(0.83-infinity)
	0.076

	
	
	
	
	
	
	
	
	
	
	
	
	

	Surgery
	
	
	
	
	
	
	
	0.177
	
	
	
	0.190

	None
	75
	83.3
	
	70
	75.3
	Reference level
	
	
	Reference level
	

	Yes
	15
	16.7
	
	23
	24.7
	0.61
	(0.29-1.26)
	0.181
	
	0.60
	(0.28-1.30)
	0.194

	
	
	
	
	
	
	
	
	
	
	
	
	

	Duration of treatment with NSAIDsc (days)
	
	
	
	
	0.065
	
	
	
	0.142

	None
	76
	84.4
	
	72
	77.4
	Reference level
	
	
	Reference level
	

	≤5
	8
	8.9
	
	5
	5.4
	1.52
	(0.47-4.85)
	0.483
	
	1.33
	(0.39-4.51)
	0.652

	>5
	6
	6.7
	
	16
	17.2
	0.36
	(0.13-0.96)
	0.041
	
	0.38
	(0.13-1.09)
	0.071


Supplementary Table 1 (continued).
	Exposure Variable
	Cases
	
	Controls
	Univariable Results
	
	Adjusted for time at risk

while hospitalized

	
	
	
	
	
	
	

	
	
	
	
	Odds Ratio
	95% Confidence interval
	P value
	
	Odds Ratio
	95% Confidence interval
	P value

	
	No.
	%
	
	No.
	%
	
	
	
	
	
	
	

	Exposures during hospitalization 
	

	Time at risk while hospitalizeda (days)
	
	
	
	
	
	0.015
	
	
	
	

	2-3
	13
	14.4
	
	28
	30.1
	Reference level
	
	
	
	
	

	4
	14
	15.6
	
	25
	26.9
	1.21
	(0.48-3.05)
	0.692
	
	
	
	

	5
	16
	17.8
	
	14
	15.1
	2.46
	(0.93-6.51)
	0.070
	
	
	
	

	6
	11
	12.2
	
	8
	8.6
	2.96
	(0.96-9.11)
	0.058
	
	
	
	

	7
	13
	14.4
	
	6
	6.5
	4.67
	(1.45-15.03)
	0.010
	
	
	
	

	8-9
	11
	12.2
	
	7
	7.5
	3.38
	(1.07-10.73)
	0.038
	
	
	
	

	>9
	12
	13.3
	
	5
	5.4
	5.17
	(1.51-17.74)
	0.009
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Housed in intensive care unit ward
	
	
	
	
	
	
	0.090
	
	
	
	0.096

	No
	50
	55.6
	
	63
	67.7
	Reference level
	
	
	Reference level
	

	Yes
	40
	44.4
	
	30
	32.3
	1.68
	(0.92-3.07)
	0.091
	
	1.71
	(0.91-3.23)
	0.098

	
	
	
	
	
	
	
	
	
	
	
	
	

	Treatment with any antimicrobialb
	
	
	
	
	
	
	0.043
	
	
	
	0.004

	No
	16
	17.8
	
	37
	39.8
	Reference level
	
	
	Reference level
	

	Yes
	74
	82.2
	
	56
	60.2
	3.06
	(1.55-6.04)
	0.001
	
	2.78
	(1.35- 5.73)
	0.005


Supplementary Table 1 (continued).
	Exposure Variable
	Cases
	
	Controls
	Univariable Results
	
	Adjusted for time at risk

while hospitalized

	
	
	
	
	Odds Ratio
	95% Confidence interval
	P value
	
	Odds Ratio
	95% Confidence interval
	P value

	
	No.
	%
	
	No.
	%
	
	
	
	
	
	
	

	Duration of treatment with any antimicrobiala,b (days)
	
	
	
	0.003
	
	
	
	0.020

	None
	16
	17.8
	
	37
	39.8
	Reference level
	
	
	Reference level
	

	1
	19
	21.1
	
	19
	20.4
	2.31
	(0.97-5.49)
	0.058
	
	2.35
	(0.94- 5.91)
	0.068

	2-3
	13
	14.4
	
	16
	17.2
	1.88
	(0.74-4.80)
	0.187
	
	2.48
	 0.92- 6.72)
	0.073

	4-5
	24
	26.7
	
	11
	11.8
	5.05
	(2.00-12.71)
	0.001
	
	5.29
	 (1.92-14.52)
	0.001

	>5
	18
	20.0
	
	10
	10.8
	4.16
	(1.58-10.98)
	0.004
	
	2.03
	0.67- 6.18)
	0.212

	
	
	
	
	
	
	
	
	
	
	
	
	

	Interval between admission and treatment with any antimicrobialb (days)
	0.044
	
	
	
	0.029

	None
	16
	17.8
	
	37
	39.8
	Reference level
	
	
	Reference level
	

	0
	34
	37.8
	
	25
	26.9
	3.15
	(1.44-6.87)
	0.004
	
	3.21
	(1.41-7.31)
	0.005

	1
	27
	30.0
	
	21
	22.6
	2.97
	(1.31-6.74)
	0.009
	
	2.71
	(1.13-6.50)
	0.025

	≥2
	13
	14.4
	
	10
	10.8
	3.01
	(1.09-8.27)
	0.033
	
	1.89
	(0.63-5.72)
	0.258

	
	
	
	
	
	
	
	
	
	
	
	
	

	Number of antimicrobialsb
	
	
	
	
	
	
	
	0.003
	
	
	
	
	0.013

	None
	16
	17.8
	
	37
	39.8
	Reference level
	
	
	Reference level
	

	1
	46
	51.1
	
	39
	41.9
	2.73
	(1.32-5.63)
	0.007
	
	2.50
	(1.16-5.39)
	0.019


	≥2
	28
	31.1
	
	17
	18.3
	3.81
	(1.64-8.83)
	0.002
	
	3.42
	(1.41-8.30)
	0.006

	
	
	
	
	
	
	
	
	
	
	
	
	

	Use and duration of treatment with cephalosporinsa (days)
	
	
	<0.001
	
	
	
	0.001

	0
	34
	37.8
	
	54
	58.1
	Reference level
	
	
	Reference level
	

	1
	26
	28.9
	
	30
	32.3
	1.38
	(0.70-2.71)
	0.356
	
	1.45
	 (0.69- 3.02)
	0.325

	2-12
	30
	33.3
	
	9
	9.7
	5.29
	(2.24-12.51)
	<0.001
	
	5.10
	 (2.07-12.57)
	<0.001

	Supplementary Table 1 (continued).
	
	
	
	
	
	
	
	
	
	

	Exposure Variable
	Cases
	
	Controls
	Univariable Results
	
	Adjusted for time at risk

while hospitalized

	
	
	
	
	
	
	Odds Ratio
	95% Confidence interval
	P value
	
	Odds Ratio
	95% Confidence interval
	P value

	
	No.
	%
	
	No.
	%
	
	
	
	
	
	
	

	Route of administration of cephalosporins
	
	
	
	
	
	0.012
	
	
	
	0.016

	None
	34
	37.8
	
	54
	58.1
	Reference level
	
	
	Reference level
	

	Oral
	14
	15.6
	
	6
	6.5
	3.71
	(1.30-10.57)
	0.014
	
	3.93
	 (1.30- 11.85)
	0.015

	Injectable
	42
	46.7
	
	33
	35.5
	2.02
	(1.08-3.78)
	0.028
	
	2.06
	 (1.04- 4.07)
	0.037

	
	
	
	
	
	
	
	
	
	
	
	
	

	Treatment with fluoroquinolones 
	
	
	
	
	
	0.021
	
	
	
	0.028

	No
	81
	90
	
	96
	98
	Reference level
	
	
	Reference level
	

	Yes
	9
	10
	
	2
	2.0
	5.06
	(1.06-24.09)
	0.042
	
	5.05
	(1.00-25.39)
	0.05

	
	
	
	
	
	
	
	
	
	
	
	
	

	Treatment with metronidazole
	
	
	
	
	
	0.071
	
	
	
	0.062

	No
	83
	92.2
	
	91
	97.8
	Reference level
	
	
	Reference level
	

	Yes
	7
	7.8
	
	2
	2.2
	3.84
	(0.78-18.99)
	0.099
	
	4.34
	(0.81- 23.19)
	0.086

	
	
	
	
	
	
	
	
	
	
	
	
	

	Treatment with gentamicine
	
	
	
	
	
	
	0.013
	
	
	
	0.031

	No
	84
	93.3
	
	93
	100.0
	Reference level
	
	
	Reference level
	

	Yes
	6
	6.7
	
	0
	0.0
	8.88
	(1.26 - infinity)
	0.026
	
	7.35
	(0.99-infinity)
	0.052

	
	
	
	
	
	
	
	
	
	
	
	
	


Supplementary Table 1 (continued).
	Exposure Variable
	Cases
	
	Controls
	Univariable Results
	
	Adjusted for time at risk

while hospitalized

	
	
	
	
	
	
	

	
	
	
	
	Odds Ratio
	95% Confidence interval
	P value
	
	Odds Ratio
	95% Confidence interval
	P value

	
	No.
	%
	
	No.
	%
	
	
	
	
	
	
	

	Duration of IV fluidsa (days)
	
	
	
	
	
	
	
	0.038
	
	
	
	0.083

	None
	19
	21.1
	
	21
	22.6
	Reference level
	
	
	Reference level
	

	1
	13
	14.4
	
	27
	29
	0.53
	(0.21-1.32)
	0.173
	
	0.58
	(0.22-1.52)
	0.266

	2
	23
	25.6
	
	26
	28
	0.98
	(0.42-2.26)
	0.958
	
	1.21
	(0.50- 2.95)
	0.669

	3
	15
	16.7
	
	9
	9.7
	1.84
	(0.66-5.18)
	0.247
	
	2.13
	(0.71- 6.42)
	0.180

	≥4
	20
	22.2
	
	10
	10.8
	2.21
	(0.83-5.89)
	0.113
	
	2.01
	(0.72-5.65)
	0.184

	Interval between admission and treatment with IV fluids (days)
	
	0.120
	
	
	
	0.198

	None
	19
	21.1
	
	21
	22.6
	Reference level
	
	
	Reference level
	

	0
	41
	45.6
	
	36
	38.7
	1.26
	(0.59-2.71)
	0.556
	
	1.50
	(0.66- 3.42)
	0.331

	1
	20
	22.2
	
	32
	34.4
	0.69
	(0.30-1.59)
	0.385
	
	0.75
	(0.31-1.82)
	0.522

	>1
	10
	11.1
	
	4
	4.3
	2.76
	(0.74-10.29)
	0.130
	
	2.15
	(0.54- 8.59)
	0.279

	
	
	
	
	
	
	
	
	
	
	
	
	

	Duration of treatment with NSAIDs a,c(days)
	
	
	0.147
	
	
	
	0.361

	None
	46
	51.1
	
	39
	41.9
	Reference level
	
	
	Reference level
	

	1-4
	21
	23.3
	
	34
	36.6
	0.52
	(0.26-1.05)
	0.067
	
	1.02
	(0.50-2.08)
	0.948

	>4
	23
	25.6
	
	20
	21.5
	0.98
	(0.47-2.03)
	0.946
	
	1.02
	 (0.17-1.34)
	0.164

	
	
	
	
	
	
	
	
	
	
	
	
	


Supplementary Table 1 (continued).
	Exposure Variable
	Cases
	
	Controls
	Univariable Results
	Adjusted for time at risk

while hospitalized

	
	
	
	
	
	

	
	
	
	
	Odds Ratio
	95% Confidence interval
	P value
	
	Odds Ratio
	95% Confidence interval
	P value

	
	No.
	%
	
	No.
	%
	
	
	
	
	
	
	

	Interval between admission and treatment with NSAIDs c(days)
	
	0.141
	
	
	
	0.132

	None
	46
	51.1
	
	39
	41.9
	Reference level
	
	
	Reference level
	

	0
	14
	15.6
	
	24
	25.8
	0.49
	(0.23-1.08)
	0.079
	
	0.40
	(0.17-0.95)
	0.037

	1
	12
	13.3
	
	19
	20.4
	0.54
	(0.23-1.24)
	0.145
	
	0.59
	(0.24-1.43)
	0.239

	2
	12
	13.3
	
	6
	6.5
	1.7
	(0.58-4.94)
	0.333
	
	1.68
	(0.55- 5.16)
	0.364

	≥3
	6
	6.7
	
	5
	5.4
	1.02
	(0.29-3.59)
	0.979
	
	0.76
	(0.19- 2.98)
	0.688

	
	
	
	
	
	
	
	
	
	
	

	Number of general anaesthetics
	
	
	
	
	
	0.015
	
	
	
	0.037

	None
	22
	24.4
	
	16
	17.2
	Reference level
	
	
	Reference level
	

	1
	47
	52.2
	
	67
	72.0
	0.51
	(0.24-1.07)
	0.076
	
	0.52
	(0.23-1.14)
	0.104

	≥2
	21
	23.3
	
	10
	10.8
	1.53
	(0.57-4.11)
	0.402
	
	1.42
	(0.50-4.01)
	0.505

	
	
	
	
	
	
	
	
	
	
	
	
	

	Number of diagnostic imaging procedures
	
	
	
	
	
	0.004
	
	
	
	0.008

	None
	34
	37.8
	
	24
	25.8
	Reference level
	
	
	Reference level
	

	1
	37
	41.1
	
	60
	64.5
	0.44
	(0.22-0.85)
	0.014
	
	0.43
	(0.21-0.87)
	0.019

	≥2
	19
	21.1
	 
	9
	9.7
	1.49
	(0.58-3.85)
	0.410
	 
	1.44
	(0.53- 3.95)
	0.476


a Cumulative days, for time at risk, hospitalized or treated.
b Antimicrobials included: amoxicillin/clavulanic acid, ampicillin, first generation cephalosporin, fluoroquinolones (enrofloxacin, orbifloxacin), aminoglycoside (gentamicin), carbapenem (imipenem), lincosamide (clindamycin), metronidazole, tetracycline (doxycycline) and trimethoprim/sulphonamide.

c Non-steroidal anti-inflammatory drugs (NSAIDs) included carprofen, meloxicam and piroxicam.
d Diagnostic imaging procedures included radiography, echocardiography, ultrasonography and computer tomography.
e Median unbiased estimate from exact logistic regression, calculated using LogXact (Cytel Inc., Cambridge, MA, USA).
