
	[bookmark: _Hlk167613876]Table 1. The sequence of primers used in PCR and qPCR. 

	Target genes
	Sequence of Primer (5´-3´)
	Product Size (bp)
	Annealing (°
C)
	PCR and qPCR
Conditions
	Use
	Reference

	blaVIM
	F-ATGTTAAAAGTTATTAGTAGT
R-CTACTCGGCGACTGAGCGAT
	391
	56
	5 min at 95 
°C (1 cycle), 1 min at
95 
°C, 1 min for
annealing,
and 1 min at 72 
°C (30 cycles) and finally 10 min at 72 
°C.
	In PCR
	[15]

	blaIMP
	F-GGAATAGAGTGGCTTAAYTCTC
R-GGTTTAAYAAAACAACCACC
	233
	58
	
	
	

	blaNDM
	F-GGTTTGGCGATCTGGTTTTC
R-CGGAATGGCTCATCACGATC
	621
	59
	
	
	

	blaGIM
	F-TACAAGGGATTCGGCATCG
R-TAATGGCCTGTTCCCATGTG
	477
	59
	
	
	

	blaSPM
	F-AAAATCTGGGTACGCAAACG
R-ACATTATCCGCTGGAACAGG
	271
	59
	
	
	

	blaSIM
	F-TACAAGGGATTCGGCATCG
R-TAATGGCCTGTTCCCATGTG
	571
	58
	
	
	

	blaKPC
	F-TCTGGACCGCTGGGAGCTGG
R-TCGCCGTTGACGCCCAATCC
	798
	60
	
	
	

	blaGES
	F-ATGCGCTTCATTCACGCAC
R-CTATTTGTCCGTGCTCAGG
	864
	59
	
	
	

	armA
	F-AAAGTACAATCAGGGGCAGTT
R-TCGTCGTCTTTAACTTCCCAA
	269
	60
	
	
	[12]

	rmtA
	F-CTAGCGTCCATCCTTTCCTC
R-TTGCTTCCATGCCCTTGCC
	634
	59
	
	
	

	rmtB
	F-GCTTTCTGCGGGCGATGTAA
R-ATGCAATGCCGCGCTCGTAT
	173
	60
	
	
	

	rmtC
	F-CGAAGAAGTAACAGCCAAAG
R-ATCCCAACATCTCTCCCACT
	711
	56
	
	
	

	ampC
	F-CGCCGTACAACCGGTGAT
R-GAAGTAATGCGGTTCTCCTTTCA
	81
	60
	15 min at 95 
°C (1 cycle), 30 s at
95 
°C, 30 s for
annealing,
and 30 s at 72 
°C (40 cycles) and
then performed melting
curve analysis ranging temperature
95 to 60 °C
	In qPCR
	[21]

	rpoD
	F-TTGATCCCCATGTCGTTGATC
R-ACCACCTGCCGGAGGATATTTCCGAT
	148
	
	
	
	

	mexA
	F-CAAGCAGAAGGCCATCCTC
R-CGGTAATGATCTTGTCGCCG
	182
	
	
	
	[15]

	oprD
	F-TCCGCAGGTAGCACTCAGTTC
R-AAGCCGGATTCATAGGTGGTG

	191
	
	
	
	[7]





	Table 2. The characterization of ERIC types, MICs levels (µg/mL) to antibiotic agents, AmpC phenotype, and profile of resistance genes among CRPA isolates.

	Isolates
	ERIC-PCR type
	MIC 
	ApmC
	Resistance genes profile 

	
	
	IPM
	MEM
	CAZ
	FEP
	GEN
	CIP
	
	

	1
	C
	16
	16
	64
	32
	8
	4
	+
	-

	2
	D
	16
	32
	64
	64
	8
	8
	+
	blaVIM

	3
	D
	32
	64
	256
	64
	1024
	4
	+
	blaIMP, and armA

	4
	D
	32
	64
	256
	64
	128
	8
	+
	-

	5
	D
	32
	64
	64
	64
	16
	8
	+
	blaNDM

	6
	A
	256
	≥ 2048
	≥ 4096
	512
	16
	32
	+
	blaNDM, and armA

	7
	C
	64
	64
	128
	64
	64
	16
	-
	blaNDM

	8
	D
	32
	64
	≥ 4096
	512
	512
	8
	+
	blaNDM, and blaIMP

	9
	D
	64
	64
	128
	64
	128
	8
	+
	blaNDM

	10
	C
	256
	≥ 2048
	≥ 4096
	512
	64
	16
	-
	blaNDM, and blaIMP

	11
	NT
	128
	64
	256
	128
	64
	16
	+
	blaNDM, blaSIM, and armA

	12
	B
	64
	128
	128
	128
	1024
	32
	+
	blaIMP, and armA

	13
	NT
	64
	64
	128
	64
	64
	16
	+
	blaNDM, and armA

	14
	B
	64
	64
	128
	64
	64
	16
	+
	blaNDM, and armA

	15
	C
	128
	512
	128
	256
	64
	8
	+
	blaNDM, and armA

	16
	B
	32
	128
	64
	32
	64
	32
	+
	blaNDM, and armA

	17
	A
	64
	64
	128
	64
	64
	16
	+
	blaNDM, and armA

	18
	A
	64
	128
	512
	64
	128
	4
	+
	blaNDM, and armA

	19
	C
	64
	64
	128
	64
	64
	16
	+
	blaIMP, and armA

	20
	C
	32
	64
	64
	64
	16
	8
	+
	blaNDM

	21
	A
	32
	64
	64
	64
	16
	8
	+
	blaNDM

	22
	D
	64
	64
	128
	64
	16
	16
	+
	blaIMP

	23
	B
	128
	64
	256
	128
	16
	16
	+
	blaNDM, blaGES, and armA

	24
	A
	32
	64
	64
	64
	16
	8
	+
	blaNDM

	25
	B
	64
	128
	64
	64
	32
	64
	+
	blaNDM, and armA

	26
	B
	128
	128
	512
	256
	64
	16
	+
	blaNDM, blaVIM, and armA

	27
	B
	16
	16
	64
	64
	64
	8
	+
	armA

	28
	B
	64
	128
	64
	64
	32
	64
	+
	blaNDM, and armA

	29
	B
	128
	64
	256
	128
	64
	16
	-
	blaNDM, blaSIM, and armA

	30
	C
	32
	16
	128
	64
	16
	8
	+
	blaVIM

	IPM: Imipenem, MEM: Meropenem, CAZ: Ceftazidime, FEP: Cefepime, GEN: Gentamicin, CIP:  Ciprofloxacin, CRPA: Carbapenem-resistant P. aeruginosa, NT: Non-typeable.
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	Table 3. The ranges and fold changes of the MIC and MBIC of IPM, MEM, CAZ and FEP with/without CLX among CRPA isolates. 

	MIC (µg/mL)
	MBIC (µg/mL)

	Antibiotic agents
	MIC50/90
	MIC Range
	MIC Fold Changes
	Isolates
n (%)
	p-Value
	Antibiotic agents
	MBIC50/90
	MBIC Range
	MBIC Fold Changes
	Isolates
n (%)


	p-Value

	IPM
	64/128
	16-256
	-
	
	-
	IPM
	128/512
	64-512
	-
	-
	-

	IPM+CLX (250 µg/mL)
	64/128
	2-256
	8↓
	4(12)
	>0.9999
	IPM+CLX (250 and 500 µg/mL)
	128/512
	64-512
	0
	1(3)
	>0.9999

	IPM+CLX (500 µg/mL)
	16/64
	≤ 0.5-256
	2-32↓
	25(75)
	<0.0001
	IPM+CLX (1000 µg/mL)
	128/512
	32-512
	2↓
	8(24)
	>0.0688

	IPM+CLX (1000 µg/mL)
	2/32
	≤ 0.5-256
	2-256↓
	27(81)
	<0.0001
	IPM+CLX (2000 µg/mL)
	32/256
	16-256
	2-4↓
	30(100)
	<0.0001

	MEM
	64/512
	16-2048
	-
	
	-
	MEM
	256/1024
	128-4096
	-
	-
	-

	MEM+CLX (250µg/mL)
	64/128
	8-2048
	2-4↓
	4(12)
	>0.9999
	MEM+CLX (250 and 500 µg/mL)
	256/1024
	128-4096
	0
	0(0)
	[bookmark: OLE_LINK17]>0.9999

	MEM+CLX (500µg/mL)
	32/64
	2-1024
	2-16↓
	27(81)
	<0.0001
	MEM+CLX (1000 µg/mL)
	256/1024
	64-2048
	2-4↓
	13(39)
	0.0060

	MEM+CLX (1000µg/mL)
	8/64
	0.5-1024
	2-256↓
	29(87)
	<0.0001
	MEM+CLX (2000 µg/mL)
	128/512
	32-1024
	2-4↓
	30(100)
	<0.0001

	CAZ
	128/512
	64-4096
	
	
	-
	CAZ
	512/1024
	256-8192
	-
	30(100)
	-

	CAZ +CLX (250 µg/mL)
	128/512
	8-4096
	2-16↓
	4(12)
	>0.9999
	CAZ +CLX (250 and 500 µg/mL)
	512/1024
	128-4096
	0
	0(0)
	>0.9999

	CAZ +CLX (500 µg/mL)
	32/256
	2-4096
	2-64↓
	23(69)
	<0.0001
	CAZ +CLX (1000 µg/mL)
	512/1024
	64-4096
	2↓
	7(21)
	>0.9999

	CAZ +CLX (1000 µg/mL)
	4/256
	0.5-4096
	64-1024↓
	23(69)
	<0.0001
	CAZ +CLX (2000 µg/mL)
	256/1024
	64-4096
	2-4↓
	21(63)
	<0.0001

	FEP
	64/512
	32-512
	
	
	-
	FEP
	256/1024
	128-1024
	-
	30(100)
	-

	FEP +CLX (250 µg/mL)
	64/256
	8-512
	4-16↓
	4(12)
	>0.9267
	FEP +CLX (250 and 500 µg/mL)
	256/1024
	128-1024
	4↓
	2(6)
	>0.9999

	FEP +CLX (500 µg/mL)
	32/256
	2-512
	2-64↓
	22(66)
	<0.0001
	FEP +CLX (1000 µg/mL)
	256/512
	64-1024
	2-4↓
	9(27)
	>0.0112

	FEP +CLX (1000 µg/mL)
	16/128
	0.5-512
	4-512↓
	23(69)
	<0.0001
	FEP +CLX (2000 µg/mL)
	128/256
	32-1024
	2-4↓
	27(81)
	0.0001

	[bookmark: _Hlk167606740]MIC: Minimum Inhibitory Concentration, MBIC:  Minimal Biofilm Inhibitory Concentration, CLX: Cloxacillin, IPM: Imipenem, MEM: Meropenem, CAZ: Ceftazidime, and FEP: Cefepime, and CRPA: Carbapenem-resistant P. aeruginosa.








	Table 4. The MIC level (µg/mL) of IPM, MEM, CAZ and FEP with/without 250, 500, and 1000 µg/mL of CLX among CRPA isolates.

	Isolates
	IPM

	IPM/
250 CLX
	IPM/
500
CLX
	IPM/
1000
CLX
	MEM
	MEM/
250
CLX
	MEM/
500
CLX
	MEM/
1000 CLX
	CAZ

	CAZ/
250 CLX
	CAZ/
500
CLX
	CAZ/
1000
CLX
	FEP
	FEP/ 250 CLX
	FEP/
500 CLX
	FEP/ 1000 CLX

	1
	16
	2
	≤ 0.5
	≤ 0.5
	16
	8
	2
	≤ 0.5
	64
	16
	8
	≤ 0.5
	32
	8
	2
	≤ 0.5

	2
	16
	2
	≤ 0.5
	≤ 0.5
	32
	8
	2
	≤ 0.5
	64
	16
	8
	≤ 0.5
	64
	16
	8
	≤ 0.5

	3
	32
	32
	≤ 0.5
	≤ 0.5
	64
	64
	16
	≤ 0.5
	256
	256
	128
	32
	64
	64
	16
	8

	4
	32
	32
	4
	≤ 0.5
	64
	64
	64
	32
	256
	256
	256
	256
	64
	64
	64
	64

	5
	32
	32
	16
	4
	64
	64
	32
	4
	64
	64
	16
	2
	64
	64
	32
	4

	6
	256
	256
	256
	256
	≥2048
	≥2048
	1024
	512
	≥4096
	≥4096
	≥4096
	≥4096
	512
	512
	512
	512

	7
	64
	64
	16
	2
	64
	64
	16
	4
	128
	128
	32
	16
	64
	64
	32
	16

	8
	32
	32
	16
	8
	64
	64
	32
	16
	≥4096
	≥4096
	2048
	1024
	512
	512
	256
	32

	9
	64
	64
	64
	32
	64
	64
	64
	64
	128
	128
	128
	128
	64
	64
	64
	64

	10
	256
	256
	256
	256
	≥2048
	≥2048
	1024
	1024
	≥4096
	≥4096
	≥4096
	≥4096
	512
	512
	512
	512

	11
	128
	128
	16
	2
	64
	64
	32
	4
	256
	256
	64
	32
	128
	128
	128
	64

	12
	64
	64
	64
	32
	128
	128
	64
	32
	128
	128
	32
	16
	128
	128
	128
	128

	13
	64
	8
	2
	≤ 0.5
	64
	16
	8
	≤ 0.5
	128
	8
	2
	≤ 0.5
	64
	16
	2
	≤ 0.5

	14
	64
	64
	16
	2
	64
	64
	32
	4
	128
	128
	64
	16
	64
	64
	32
	16

	15
	128
	128
	64
	32
	512
	512
	256
	128
	128
	128
	128
	128
	256
	256
	256
	256

	16
	32
	32
	32
	32
	128
	128
	64
	64
	64
	64
	64
	64
	32
	32
	16
	8

	17
	64
	64
	32
	8
	64
	64
	16
	4
	128
	128
	32
	4
	64
	64
	32
	4

	18
	64
	64
	32
	8
	128
	128
	64
	32
	512
	512
	64
	32
	64
	64
	32
	32

	19
	64
	64
	16
	4
	64
	64
	32
	8
	128
	128
	8
	2
	64
	64
	32
	16

	20
	32
	32
	4
	≤ 0.5
	64
	64
	32
	8
	64
	64
	16
	2
	64
	64
	32
	8

	21
	32
	32
	4
	≤ 0.5
	64
	64
	32
	8
	64
	64
	16
	4
	64
	64
	32
	16

	22
	64
	64
	4
	≤ 0.5
	64
	64
	32
	8
	128
	128
	16
	4
	64
	64
	32
	16

	23
	128
	128
	16
	2
	64
	64
	32
	8
	256
	256
	32
	4
	128
	128
	32
	16

	24
	32
	32
	4
	≤ 0.5
	64
	64
	16
	2
	64
	64
	8
	1
	64
	64
	16
	8

	25
	64
	64
	32
	16
	128
	128
	128
	64
	64
	64
	64
	64
	64
	64
	64
	64

	26
	128
	16
	4
	≤ 0.5
	128
	32
	8
	≤ 0.5
	512
	64
	16
	≤ 0.5
	256
	16
	4
	≤ 0.5

	27
	16
	16
	2
	≤ 0.5
	16
	16
	4
	1
	64
	64
	8
	2
	64
	64
	16
	4

	28
	64
	64
	16
	2
	128
	128
	32
	8
	64
	64
	8
	2
	64
	64
	16
	4

	29
	128
	128
	16
	2
	64
	64
	8
	2
	256
	256
	32
	8
	128
	128
	32
	8

	30
	32
	32
	8
	1
	16
	16
	2
	≤ 0.5
	128
	128
	16
	2
	64
	64
	16
	4

	MIC: Minimum Inhibitory Concentration, CLX: Cloxacillin, IPM: Imipenem, MEM: Meropenem, CAZ: Ceftazidime, and FEP: Cefepime, and CRPA: Carbapenem-resistant P. aeruginosa.




	Table 5. The MBIC level (µg/mL) of IPM, MEM, CAZ and FEP with/without 250, 500, 1000, 2000 µg/mL of CLX among CRPA isolates.

	Isolates
	IPM 

	IPM/
250 CLX
	IPM/
500 CLX
	IPM/
1000
CLX
	IPM/
2000
CLX
	MEM
	MEM/
250
CLX
	MEM/
500
CLX
	MEM/
1000
CLX
	MEM/
2000 CLX
	CAZ 

	CAZ/
250 CLX
	CAZ/
500 CLX
	CAZ/
1000
CLX
	CAZ/
2000
CLX
	FEP
	FEP/ 250
CLX
	FEP/ 500
CLX
	FEP/
1000 CLX
	FEP/ 2000 CLX

	1
	64
	64
	64
	64
	32
	256
	256
	256
	256
	64
	512
	512
	512
	512
	256
	256
	256
	256
	256
	128

	2
	64
	64
	64
	64
	32
	256
	256
	256
	256
	64
	512
	512
	512
	512
	256
	256
	256
	256
	256
	128

	3
	128
	128
	128
	128
	64
	128
	128
	128
	64
	32
	1024
	1024
	1024
	1024
	512
	128
	128
	128
	128
	64

	4
	64
	64
	64
	64
	32
	256
	256
	256
	256
	64
	512
	512
	512
	512
	256
	256
	256
	256
	256
	128

	5
	64
	64
	64
	64
	32
	256
	256
	256
	256
	64
	512
	512
	512
	512
	256
	256
	256
	256
	256
	128

	6
	512
	512
	512
	512
	256
	≥4096
	≥4096
	≥4096
	2048
	1024
	≥4096
	≥4096
	≥4096
	≥4096
	≥4096
	1024
	1024
	1024
	1024
	1024

	7
	128
	128
	128
	64
	32
	1024
	1024
	1024
	1024
	512
	128
	128
	128
	128
	64
	128
	128
	128
	64
	32

	8
	64
	64
	64
	64
	32
	128
	128
	128
	64
	32
	≥4096
	≥4096
	≥4096
	≥4096
	2048
	1024
	1024
	1024
	512
	64

	9
	512
	512
	512
	512
	256
	512
	512
	512
	512
	256
	1024
	1024
	1024
	1024
	1024
	1024
	1024
	1024
	1024
	1024

	10
	512
	512
	512
	512
	256
	≥4096
	≥4096
	≥4096
	2048
	1024
	≥4096
	≥4096
	≥4096
	≥4096
	≥4096
	1024
	1024
	1024
	1024
	1024

	11
	512
	512
	512
	512
	128
	1024
	1024
	1024
	1024
	256
	1024
	1024
	1024
	1024
	512
	512
	512
	512
	512
	256

	12
	128
	128
	128
	64
	32
	512
	512
	512
	256
	128
	1024
	1024
	1024
	1024
	256
	512
	512
	512
	256
	128

	13
	64
	64
	64
	64
	32
	256
	256
	256
	256
	64
	512
	512
	512
	512
	256
	256
	256
	256
	256
	128

	14
	128
	128
	128
	128
	64
	128
	128
	128
	64
	32
	1024
	1024
	1024
	1024
	512
	128
	128
	128
	128
	64

	15
	512
	512
	512
	512
	128
	1024
	1024
	1024
	1024
	256
	1024
	1024
	1024
	1024
	512
	512
	512
	512
	512
	256

	16
	128
	128
	128
	128
	32
	256
	256
	256
	256
	64
	256
	256
	256
	256
	256
	128
	128
	128
	128
	64

	17
	128
	128
	128
	128
	64
	256
	256
	256
	256
	64
	512
	512
	512
	128
	64
	512
	512
	128
	128
	64

	18
	128
	128
	128
	64
	16
	256
	256
	256
	128
	32
	1024
	1024
	1024
	1024
	512
	128
	128
	128
	64
	32

	19
	128
	128
	128
	128
	64
	128
	128
	128
	64
	32
	1024
	1024
	1024
	1024
	512
	128
	128
	128
	128
	64

	20
	64
	64
	64
	32
	16
	256
	256
	256
	64
	32
	512
	512
	512
	256
	256
	256
	256
	256
	128
	64

	21
	64
	64
	64
	32
	16
	256
	256
	256
	64
	32
	512
	512
	512
	256
	256
	256
	256
	256
	128
	64

	22
	64
	64
	64
	32
	16
	256
	256
	256
	64
	32
	512
	512
	512
	256
	256
	256
	256
	256
	128
	64

	23
	512
	512
	512
	512
	128
	1024
	1024
	1024
	1024
	256
	1024
	1024
	1024
	1024
	512
	512
	512
	512
	512
	256

	24
	64
	64
	64
	32
	16
	256
	256
	256
	64
	32
	512
	512
	512
	256
	256
	256
	256
	256
	128
	64

	25
	256
	256
	256
	128
	32
	512
	512
	512
	512
	128
	256
	256
	256
	256
	128
	256
	256
	256
	256
	128

	26
	256
	256
	64
	64
	32
	256
	256
	256
	256
	128
	1024
	1024
	1024
	512
	256
	512
	512
	512
	256
	128

	27
	64
	64
	64
	64
	32
	256
	256
	256
	256
	64
	512
	512
	512
	512
	256
	256
	256
	256
	256
	128

	28
	128
	128
	128
	128
	64
	512
	512
	512
	256
	128
	256
	256
	256
	64
	64
	512
	512
	128
	128
	64

	29
	512
	512
	512
	512
	128
	1024
	1024
	1024
	1024
	256
	1024
	1024
	1024
	1024
	512
	512
	512
	512
	512
	256

	30
	64
	64
	64
	64
	32
	256
	256
	256
	256
	64
	512
	512
	512
	512
	256
	256
	256
	256
	256
	128

	MBIC: Minimal biofilm inhibitory concentration, CLX: Cloxacillin, IPM: Imipenem, MEM: Meropenem, CAZ: Ceftazidime, FEP: Cefepime, and CRPA: Carbapenem-resistant P. aeruginosa.





