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Supplementary File 1. Table S1: Summary of publications reporting prevalence of MDR gram-negative bacteria
	#
	First author
	Year
	Hospital/Center
	Pathogen
	# isolates

	1
	Abaza
	2017
	Alexandria University Students’ Hospital, Alexandria
	P. aeruginosa
	30

	2
	Abbas
	2018
	Zagazig University Hospitals, Zagazig
	P. aeruginosa
	50

	3
	Abdallah
	2015
	El Ahrar General Hospital, Zagazig
	Enterobacteriaceae
	94

	
	
	
	
	K. pneumoniae
	15

	
	
	
	
	E. coli
	55

	4
	Abdelaziz
	2013
	National Cancer Institute, Cairo
	E. coli
	32

	5
	Abd El Baky
	2020
	Minia University Hospital, Minia
	P. aeruginosa
	75

	6
	Abd El Baky
	2020
	Minia University Hospital, Minia
	E. coli
	64

	7
	Abd-Elmonsef
	2018
	Tanta University Hospital, Tanta
	P. aeruginosa
	9

	
	
	
	
	A. baumannii
	9

	
	
	
	
	K. pneumoniae
	6

	
	
	
	
	E. coli
	2

	8
	Abdulall
	2018
	Major transplantation and hemato/oncology tertiary care hospital
	P. aeruginosa
	6

	
	
	
	
	A. baumannii
	7

	
	
	
	
	K. pneumoniae
	27

	
	
	
	
	E. coli
	8

	9
	Abdulzahra
	2018
	Kasr El Aini Hospital, Cairo
	A. baumannii
	40

	10
	Abouelfetouh
	2019
	Alexandria Main University Hospital, Alexandria
	A. baumannii
	74

	11
	Ahmed
	2009
	Assiut Hospital, Assiut
	K. pneumoniae
	18

	12
	M Al-Agamy
	2006
	Sayed Galal University Hospital, Cairo
	E. coli
	46

	13
	Al-Agamy
	2014
	Kasr El Aini Hospital, Cairo, and Dar Al Fouad Hospital, 6th of October City
	A. baumannii
	40

	14
	Al-Hassan
	2013
	The Children’s Cancer Hospital and National Cancer Institute, Cairo 
	A. baumannii
	34

	15
	Al-Hassan
	2019
	National Cancer Institute, Cairo 
	A. baumannii
	55

	16
	Alkasaby
	2017
	Mansoura University Hospitals, Mansoura
	A. baumannii
	280

	17
	Awad
	2016
	Children’s Hospital of Ain Shams University and El Hussein Hospital, Al Azhar University, Cairo
	P. aeruginosa
	14

	
	
	
	
	A. baumannii
	18

	
	
	
	
	K. pneumoniae
	46

	
	
	
	
	E. coli
	73

	18
	Azzab
	2017
	Zagazig University Hospital, Zagazig
	P. aeruginosa
	13

	
	
	
	
	A. baumannii
	8

	
	
	
	
	K. pneumoniae
	37

	
	
	
	
	E. coli
	4

	19
	Basha
	2020
	Kasr El Aini Hospital, Cairo University, Giza, and El Borg Laboratory, Mohandseen, Giza
	P. aeruginosa
	100

	20
	Benmahmod
	2019
	Mansoura University Hospitals, Mansoura
	A. baumannii
	50

	21
	Bouchillon
	2004
	Unknown
	Enterobacteriaceae
	26

	22
	El-Badawy
	2020
	Large tertiary care hospital, Cairo
	K. pneumoniae
	96

	23
	El-Badawy
	2017
	Ain Shams University Hospital, Cairo
	E. coli
	61

	24
	El Bannah
	2018
	Kasr El Aini Hospital, Cairo
	A. baumannii
	50

	25
	El-Domany
	2017
	Tanta and Mansoura University Hospitals, Tanta and Mansoura
	P. aeruginosa
	114

	26
	El-Domany
	2020
	Helwan University, Helwan
	K. pneumoniae
	40

	27
	El-Kholy
	2012
	Cairo University Hospitals, Cairo
	K. pneumoniae
	21

	28
	El-Kholy
	2018
	An emergency university hospital
	Pseudomonas spp.
A. baumannii
Klebsiella spp.
	10
6
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	29
	El-Kholy
	2020
	Ain Shams University Hospital, Ain Shams Specialized University Hospital, and Dar Al Fouad Hospital, Cairo
	K. pneumoniae
	266

	
	
	
	
	E. coli
	219

	30
	ElMahallawy
	2018
	National Cancer Institute, Cairo 
	Enterobacteriaceae
	96

	31
	ElMahallawy
	2018
	National Cancer Institute, Cairo 
	K. pneumoniae
	34

	32
	El-Mahdy
	2019
	Mansoura University Hospitals, Mansoura
	P. aeruginosa
	80

	33
	El-Mahdy
	2014
	Two Egyptian hospitals
	P. aeruginosa
	14

	34
	El-Sayed-Ahmed
	2015
	Mabaret-El-Alasafra hospital, Alexandria, El-Demerdash Hospital, Cairo, 
and National Cancer Institute, Cairo 
	A. baumannii
	150

	35
	El Zowalaty
	2016
	Zagazig University-affiliated hospitals, Zagazig
	P. aeruginosa
	86

	36
	Fam
	2011
	Theodor Bilharz Research Institute, Giza
	Enterobacteriaceae
	520

	
	
	
	
	K. pneumoniae
	165

	
	
	
	
	E. coli
	291

	37
	Farhan
	2019
	Hospitals in Minia
	P. aeruginosa
	150

	38
	Fouad
	2013
	Sixth October Hospital, MUST Hospital, National Cancer Institute, Cairo University, 6th of October City
	A. baumannii
	39

	39
	Gaballah
	2019
	Medical Research Institute, Alexandria University, Alexandria
	P. aeruginosa
	33

	40
	Galal
	2019
	Five hospitals, Egyptian Health Ministry
	Enterobacteriaceae
	89

	
	
	
	
	K. pneumoniae
	23

	
	
	
	
	E. coli
	29

	41
	Ghaith
	2017
	El Sheikh Zayed Hospital, Cairo
	A. baumannii
	50

	42
	Ghaith
	2020
	Cairo University Hospital, Cairo
	K. pneumoniae
	23

	43
	Hashem
	2017
	Suez Canal University Hospital, Ismailia
	P. aeruginosa
	147

	44
	Hashem
	2016
	Suez Canal University Hospital, Ismailia
	P. aeruginosa
	147

	45
	Hassan
	2012
	Hospitals in Cairo
	E. coli
	70

	46
	Hassuna
	2020
	Minia University Hospital, Minia
	K. pneumoniae
	24

	47
	Helal
	2014
	Cairo University Hospitals, Cairo
	Enterobacteriaceae
	66

	48
	Helmy
	2017
	Abu El-Rish Children’s Hospital, Cairo
	P. aeruginosa
	26

	
	
	
	
	A. baumannii
	15

	
	
	
	
	K. pneumoniae
	22

	
	
	
	
	E. coli
	38

	49
	Kamel
	2018
	57357 Children’s Cancer Hospital, Cairo University, Cairo
	Enterobacteriaceae
	171

	50
	Khalifa
	2017
	Six hospitals across Egypt
	P. aeruginosa
	7

	
	
	
	
	K. pneumoniae
	88

	
	
	
	
	E. coli
	7

	51
	Khalil
	2017
	El-Demerdash Hospital, Ain Shams University, Cairo
	K. pneumoniae
	46

	52
	Khalil
	2019
	Misr University for Science & Technology, Giza
	K. pneumoniae
	43

	53
	Kishk
	2020
	Suez Canal University Hospital, Ismailia
	P. aeruginosa
	180

	54
	Kotb 
	2020
	Egypt’s HAI surveillance system (310 ICUs in 72 hospitals)
	Enterobacteriaceae
	2306

	
	
	
	
	K. pneumoniae
	1731

	
	
	
	
	E. coli
	451

	55
	Makharita
	2020
	Specialist Hospital, Ain Shams University, Cairo
	K. pneumoniae
A. baumannii
E. coli
P. aeruginosa
	36
19
7
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	56
	Metwally
	2013
	Suez Canal University Hospital, Ismailia
	K. pneumoniae
	45

	57
	Mohamed
	2019
	Assiut University Hospital, Assuit
	K. pneumoniae
	126

	58
	Mohammed
	2020
	Al Azhar and Assiut University Hospitals, Upper Egypt
	A. baumannii
	100

	59
	Mukhtar
	2014
	Ain Shams Center for Organ Transplantation, Wady El-Neel Hospital, and 
EgyptAir Hospital, Cairo
	P. aeruginosa
	110

	
	
	
	
	A. baumannii
	33

	
	
	
	
	K. pneumoniae
	79

	
	
	
	
	E. coli
	69

	60
	Nageeb
	2014
	Suez Canal University Hospital, Ismailia
	A. baumannii
	10

	61
	Poirel
	2013
	Specialized cancer hospital, Cairo
	Enterobacteriaceae
	10

	62
	Ragheb
	2020
	Egyptian Tertiary Hospital
	K. pneumoniae
	117

	63
	Raouf
	2018
	Minia University, Minia
	P. aeruginosa
	70

	64
	Raouf
	2020
	Alexandria University, Alexandria
	E. coli
K. pneumoniae
P. aeruginosa
A. baumannii
	14
13
6
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	65
	Rizk
	2017
	Mansoura University Hospitals, Egypt
	K. pneumoniae
	39

	
	
	
	
	E. coli
	40

	66
	Saied
	2011
	Three large tertiary care university hospitals
	K. pneumoniae
	160

	
	
	
	
	E. coli
	22

	67
	See
	2013
	Six ICUs in 11 Egyptian hospitals
	A. baumannii
	114

	
	
	
	
	K. pneumoniae
	96

	
	
	
	
	E. coli
	28

	68
	Soliman
	2020
	University Teaching Hospital, Tanta 
	P. aeruginosa
	7

	
	
	
	
	K. pneumoniae
	2

	
	
	
	
	E. coli
	6

	69
	Sultan
	2018
	Mansoura University Children’s Hospital, Mansoura
	A. baumannii
	124

	70
	Talaat
	2010
	Alexandria University Hospital
	K. pneumoniae
E. coli
	25
14

	71
	Talaat
	2016
	28 hospitals across Egypt
	P. aeruginosa
	117

	
	
	
	
	A. baumannii
	169

	
	
	
	
	K. pneumoniae
	355

	
	
	
	
	E. coli
	87

	72
	Tawfick
	2020
	Cancer Institutes, Cairo
	Enterobacteriaceae
	135

	
	
	
	
	K. pneumoniae
	79

	
	
	
	
	E. coli
	51

	73
	Wasfi
	2016
	Kasr El Aini Hospitals, Cairo
	K. pneumoniae
	36

	74
	Zafer
	2014
	Kasr El Aini Hospital and National Cancer Institute, Cairo 
	P. aeruginosa
	122

	75
	Zafer
	2015
	Kasr Al Aini Hospital and National Cancer Institute, Cairo 
	P. aeruginosa
	48

	76
	Zafer
	2019
	National Cancer Institute, Cairo 
	Enterobacteriaceae
	450


ICU, intensive care unit; HAI; hospital-acquired infection; MDR, multidrug-resistant.


Supplementary File 2. Table S2: Literature Search Results
A. Summary of reported multidrug-resistant Gram-negative species in Egypt
	Prevalence (% of each species)
	P. aeruginosa
	A. baumannii
	K. pneumoniae
	E. coli

	El-Mahdy 2019
	72.5
	
	
	

	Abbas 2018
	100
	
	
	

	Raouf 2018
	97.3
	
	
	

	El-Domany 2017
	43.8
	
	
	

	Farhan 2019
	66.6
	
	
	

	El Zowalaty 2016
	47.1
	
	
	

	Azzab 2016
	92.3*
	87.5#
	94.5¥
	50

	Awad 2015
	71.4
	83.3
	82.6
	90

	Abd-Elmonsef 2018
	66.7
	66.7
	50
	50

	Talaat 2016
	59.8*
	92.8#
	
	

	Mukhtar 2014
	76
	90
	57¥
	53

	Abd El Baky 2020
	96
	
	
	

	El-Mahdy 2014
	21
	
	
	

	Kishk 2020
	70
	
	
	

	Basha 2020
	21
	
	
	

	Helmy 2017
	
	86.6$
	95.45$
	

	See 2013
	
	100#
	
	

	Nageeb 2014
	
	100
	
	

	Mohammed 2020
	
	30
	
	

	Wasfi 2016
	
	
	77.7
	

	Rizk 2017
	
	
	94.8
	70

	Tawfick 2020
	
	
	98.73
	96.07

	El-Domany 2020
	
	
	42.5
	

	Hassan 2012
	
	
	
	22.8


*Pseudomonas spp.; #Acinetobacter spp.; ¥Klebsiella spp.; $% of third-generation cephalosporin-resistant A. baumannii
MDR, multidrug resistance



B. Table S3: Summary of reported prevalence (%) of carbapenem-resistant/carbapenemase-producing Gram-negative species
	 Prevalence (% of each species)
	A. baumannii
	P. aeruginosa
	Enterobacteriaceae
	E. coli
	K. pneumoniae

	Abdulzahra 2018a
	78
	 
	 
	 
	 

	Al-Hassan 2013
	73
	 
	 
	 
	 

	Basha 2020
	 
	59
	 
	 
	 

	Benmahmod 2019
	94
	 
	 
	 
	 

	El-Badawy 2020
	 
	 
	 
	 
	68.42

	El-Kholy 2018
	100
	70
	 
	 
	67

	ElMahallawy 2018
	 
	 
	49
	 
	 

	ElMahallawy 2018b
	 
	 
	 
	 
	91.2

	El-Mahdy 2019
	 
	42.5
	 
	 
	 

	El-Sayed-Ahmed 2015
	95.4
	 
	 
	 
	 

	Farhan 2019c
	 
	21
	 
	 
	 

	Fouad 2013a
	82
	 
	 
	 
	 

	Gaballah 2019d
	 
	30.3
	 
	 
	 

	Ghaith 2020
	 
	 
	 
	 
	60.8

	Hashem 2016
	 
	26.5
	 
	 
	 

	Hashem 2017
	 
	26.5
	 
	 
	 

	Helal 2014
	 
	 
	28.8
	 
	 

	Kamel 2018
	 
	 
	66.08
	 
	 

	Khalifa 2017
	 
	57
	 
	57
	60.2

	Khalil 2017b
	 
	 
	 
	 
	52.17

	Khalil 2019
	 
	 
	 
	 
	58

	Kotb 2020
	 
	 
	47.9
	27.1
	53.7

	Makharita 2020a,b
	100
	70
	 
	100
	100

	Mohamed 2019
	 
	 
	 
	 
	61.1

	Nageeb 2014
	60
	 
	 
	 
	 

	Ragheb 2020e
	 
	 
	 
	 
	56.41

	Raouf 2020
	100
	50
	 
	14.3
	69.2

	See 2013f
	84
	 
	 
	 
	 

	Sultan 2018
	26.6
	 
	 
	 
	 

	Talaat 2016
	 
	 
	 
	13.8
	48.1

	Tawfick 2020
	 
	 
	69
	 
	 

	Wasfi 2016
	 
	 
	 
	 
	64.28

	Zafer 2014
	 
	39.3
	 
	 
	 


a% of CRAB; b% of CRKP; c% of MDR P. aeruginosa; d% of P. aeruginosa isolates resistant to one or more β-lactams; e% of carbapenem-non-susceptible K. pneumoniae; fAcinetobacter spp.


C. Table S4: Summary of reported ESBL-producing/third-generation cephalosporin-resistant Enterobacteriaceae (ESBL-E) in Egypt
	Prevalence
(% of each species)
	Enterobacteriaceae
	K. pneumoniae
	E. coli

	Zafer 2019
	31
	
	

	Abdallah 2015
	48.93
	66.6
	54.5

	Fam 2010
	16
	14
	19

	Bouchillon 2004
	38.5
	37.5
	42.9

	El-Kholy 2012
	
	76.2
	

	Galal 2018
	
	60
	74

	Awad 2015
	
	87
	47.9

	Abd-Elmonsef 2018
	
	50
	50

	Talaat 2016a
	
	42.5
	54

	See 2013a
	
	71
	70

	Saied 2011
	
	79
	39

	El-Domany 2020
	
	40
	

	Raouf 2020
	
	53.8
	71.4

	Talaat 2010
	
	56
	78.6

	El-Badawy 2017
	
	
	85.24

	Hassan 2012
	
	
	42

	Abdelaziz 2013
	
	
	43.8

	Al-Agamy 2006
	
	
	60.9

	Abd El Baky 2020
	
	
	46.9


aKlebsiella spp.
ESBL, extended-spectrum β-lactamase.


D. Table S5: Summary of additional reported carbapenemase genes in A. baumannii in Egypt
	Prevalence (% of CRAB)
	GES/IBC
	GIM
	OXA-23/OXA-23-like
	OXA-24/OXA-24-like
	OXA-24/40-like
	OXA-34
	OXA-40
	OXA-51/OXA-51-like
	OXA-58/OXA-58-like
	OXA-143-like
	SIM/SIM-1
	SPM

	Abdulzahra 2018
	 
	 
	80
	0
	 
	 
	 
	100
	0
	 
	 
	 

	Abouelfetouh 2019
	 
	0
	100
	 
	 
	 
	0
	100
	1
	 
	0
	0

	Al-Agamy 2014a
	28
	 
	50
	 
	8
	 
	 
	 
	5
	 
	 
	 

	Al-Hassan 2013
	 
	 
	72
	 
	 
	 
	4
	 
	20
	 
	 
	 

	Al-Hassan 2019b
	 
	 
	93
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Alkasaby 2017b
	 
	43
	 
	 
	 
	 
	 
	 
	 
	 
	47
	0

	Benmahmod 2019b
	16
	 
	94
	0
	 
	 
	 
	100
	0
	0
	30
	 

	El Bannah 2018
	0
	0
	86
	0
	 
	 
	 
	 
	6
	 
	0
	 

	El-Kholy 2018b
	 
	0
	 
	 
	 
	 
	 
	 
	 
	 
	0
	0

	El-Sayed-Ahmed 2015b
	 
	 
	77
	 
	 
	 
	 
	100
	 
	 
	 
	 

	Fouad 2013
	 
	 
	100
	 
	 
	 
	 
	100
	 
	 
	 
	 

	Ghaith 2017b
	 
	 
	96
	 
	 
	0
	 
	100
	0
	 
	 
	 

	Makharita 2020
	25
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



a% of imipenem-insusceptible A. baumannii; b% of A. baumannii
CRAB, carbapenem-resistant A. baumannii; GES/IBC, Guiana extended spectrum/integron-borne cephalosporinase; GIM, German imipenemase; OXA-23/OXA-23-like, oxacillin carbapenemase 23/oxacillin carbapenemase 23-like; OXA-24/OXA-24-like,oxacillin carbapenemase 24/oxacillin carbapenemase 24-like; OXA-24/40-like; oxacillin carbapenemase 24/oxacillin carbapenemase 40-like;OXA-34, oxacillin carbapenemase 34; OXA-40,oxacillin carbapenemase 40; OXA-51/OXA-51-like, oxacillin carbapenemase 51/oxacillin carbapenemase 51-like; OXA-58/OXA-58-like,oxacillin carbapenemase 58/oxacillin carbapenemase 58-like; OXA-143-like, oxacillin carbapenemase 143-like; SIM/SIM-1,single-minded homolog/single-minded homolog-1;SPM, Sao Paulo metallo-β-lactamase.
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E. Table S6: Summary of additional reported carbapenemase genes in P. aeruginosa in Egypt
	Prevalence (% of CRPA)
	GES
	GIM/GIM-1
	OXA-10
	OXA-23
	SIM/SIM-1
	SPM/SPM-1
	VEB-1
	VIM
	VIM-1
	VIM-2
	VIM-24
	VIM-28

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Abaza 2017a
	 
	 
	 
	 
	63.3
	0
	 
	 
	 
	 
	 
	 
	

	Abbas 2018b
	 
	 
	 
	 
	 
	 
	 
	0
	 
	 
	 
	 
	

	Basha 2020c
	 
	 
	 
	 
	 
	 
	 
	 
	18
	0
	 
	 
	

	El Zowalaty 2016b
	 
	 
	 
	 
	 
	 
	 
	 
	0
	 
	 
	 
	

	El-Domany 2017d
	 
	 
	 
	 
	 
	 
	 
	57
	 
	 
	 
	 
	

	El-Domany 2017b
	 
	 
	 
	 
	 
	 
	 
	7
	 
	 
	 
	 
	

	El-Kholy 2018b
	 
	0
	 
	 
	10
	0
	 
	40
	 
	 
	 
	 
	

	El-Mahdy 2014b
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	14.3
	

	El-Mahdy 2019
	 
	 
	 
	 
	 
	 
	 
	53
	 
	 
	 
	 
	

	Farhan 2019
	 
	52.3
	 
	 
	 
	38
	 
	52
	 
	 
	 
	 
	

	Gaballah 2019
	 
	0
	 
	 
	 
	0
	 
	84
	 
	 
	 
	 
	

	Gaballah 2019d
	50
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Hashem 2017a
	 
	52
	 
	 
	24
	20
	 
	 
	 
	 
	 
	 
	

	Helmy 2017e
	 
	 
	 
	0
	 
	 
	 
	 
	 
	 
	 
	 
	

	Makharita 2020b
	13
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Raouf 2018a
	 
	 
	 
	 
	 
	 
	29
	5
	 
	 
	 
	 
	

	Soliman 2020g
	 
	 
	 
	 
	 
	 
	 
	 
	 
	42.9
	57.1
	 
	

	Zafer 2014d
	 
	0
	41.7
	 
	0
	0
	10
	 
	 
	58.3
	 
	 
	

	Zafer 2015a
	 
	0
	 
	 
	0
	85
	 
	 
	 
	 
	 
	 
	



a% of MBL-producing P. aeruginosa; b% of P. aeruginosa isolates resistant to one or more β-lactams; c% of XDR-CRPA; d% of imipenem-resistant P. aeruginosa; e% of third-generation cephalosporin-resistant MDR P. aeruginosa; g% of carbapenemase genes 
CRPA, carbapenem-resistant P. aeruginosa; GES, Guiana extended spectrum; GIM, German imipenemase; MDR, multidrug resistant;OXA-10, oxacillin carbapenemase 10; OXA-23, oxacillin carbapenemase 23; SIM/SIM-1, single-minded homolog/-1;SPM, Sao Paulo metallo-β-lactamase; VEB, Vietnamese extended-spectrum β-lactamase; VIM, Verona integron-encoded metallo-β-lactamase; VIM-1, Verona integron-encoded metallo-β-lactamase-1; VIM-2, Verona integron-encoded metallo-β-lactamase-2; VIM-24,Verona integron-encoded metallo-β-lactamase-24; VIM-28,Verona integron-encoded metallo-β-lactamase-28; XDR-CRPA, extensively drug-resistant-carbapenem-resistant P. aeruginosa.


F. Table S7: Summary of additional reported ESBL and carbapenemase genes in Enterobacteriaceae in Egypt
	Prevalence (% of Enterobacteriaceae)
	OXA-23
	CTX-M
	CTX-M-9
	CTX-M-14
	CTX-M-15
	SHV
	SHV-11
	SHV-12

	Abdallah 2015a
	 
	89.1
	 
	 
	 
	21.7
	 
	 

	Galal 2019
	 
	 
	 
	 
	20
	10.1
	 
	 

	Poirel 2013b
	 
	 
	10
	20
	10
	 
	10
	40

	Tawfick 2020
	31.1
	 
	 
	 
	 
	 
	 
	 



a% of ESBL-E; b% of CRE
ESBL, extended-spectrum β-lactamase; OXA-23, oxacillin carbapenemase 23; CTX-M, cefotaximase-Munich; SHV, sulphydryl variable


G. Table S8: Summary of additional reported ESBL and carbapenemase genes in K. pneumoniae in Egypt
	Prevalence (% of K. pneumoniae)
	GES
	NDM
	NDM-1
	NDM-4
	NDM-5
	OXA-23
	OXA-40
	OXA-51
	OXA-58
	OXA-181
	SPM/ SPM-1
	CTX-M
	CTX-M-1
	CTX-M-14
	CTX-M-15
	CTX-M-27
	CTX-M-55

	Abdulall 2018a
	 
	48.1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ahmed 2009
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	39
	 
	 
	 
	 

	El Domany 2020
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	70
	 
	 
	 
	 

	El-Badawy 2020a
	5.3
	26.3
	 
	 
	 
	5.3
	0
	10.5
	0
	21.1
	 
	 
	 
	 
	 
	 
	 

	El-Kholy 2018
	 
	33.3
	 
	 
	 
	 
	 
	 
	 
	 
	0
	 
	 
	 
	 
	 
	 

	El-Kholy 2020b
	 
	 
	23.7
	0
	3
	 
	 
	 
	 
	1.1
	 
	 
	 
	19.5
	71.4
	5
	0

	ElMahallawy 2018a
	 
	 
	67.8
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ghaith 2020
	 
	 
	52.2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Hassuna 2020
	 
	100
	 
	 
	 
	 
	 
	 
	 
	 
	0
	100
	 
	 
	 
	 
	 

	Helmy 2017c
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0
	 
	 
	33.3
	71.4
	 
	 

	Khalil 2017
	 
	 
	20.9
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Khalil 2017a
	 
	 
	21.7
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Khalil 2019a
	 
	 
	20.9
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Makharita 2020a
	48
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Mohamed 2019a
	 
	 
	55.8
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ragheb 2020a
	 
	75.2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tawfick 2020
	 
	60.8
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



a% of carbapenemase-resistant/-producing K. pneumoniae; b% of MDR K. pneumoniae; c% of ESBL-producing/third-generation cephalosporin-resistant K. pneumoniae
ESBL, ESBL, extended-spectrum β-lactamase; GES, Guiana extended spectrum; NDM, New Delhi metallo-β-lactamase; NDM-1, New Delhi metallo-β-lactamase-1; NDM-4, New Delhi metallo-β-lactamase-4; NDM-5, New Delhi metallo-β-lactamase-5; OXA-23, oxacillin carbapenemase 23; OXA-40, oxacillin carbapenemase 40; OXA-51, oxacillin carbapenemase 51; OXA-58, oxacillin carbapenemase 58; OXA-181, oxacillin carbapenemase 181; SPM, Sao Paulo metallo-β-lactamase; CTX-M, cefotaximase-Munich; CTX-M-1, cefotaximase-Munich-1; CTX-M-14, cefotaximase-Munich-14; CTX-M-15, cefotaximase-Munich-15; CTX-M-27, cefotaximase-Munich-27; CTX-M-55, cefotaximase-Munich-55.

H. Table S9: Summary of reported ESBL and carbapenemase genes in E. coli in Egypt
	Prevalence (% of E. coli)
	GES
	NDM
	NDM-1
	NDM-4
	NDM-5
	OXA-2-like
	OXA-10-like
	OXA-23
	OXA-181
	SPM-1
	CTX-M
	CTX-M-14
	CTX-M-15
	CTX-M-27
	CTX-M-55
	PER
	VEB

	Abd El Baky 2020
	 
	 
	 
	 
	 
	9
	7.8
	 
	 
	 
	 
	 
	32.8
	 
	 
	 
	 

	Abdelaziz 2013a
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	84.4
	 
	 
	 
	 
	 
	 

	Al-Agamy 2006a
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	100
	 
	 
	 
	 
	 
	 

	El-Badawy 2017a
	3.9
	 
	 
	 
	 
	 
	 
	 
	 
	 
	96.2
	 
	 
	 
	 
	0
	0

	El-Kholy 2020b
	 
	 
	3.7
	0.5
	9.6
	 
	 
	 
	5.5
	 
	 
	0.5
	68.5
	1
	4
	 
	 

	Helmy 2017a
	 
	 
	 
	 
	 
	 
	 
	0
	 
	0
	 
	21.6
	62.2
	 
	 
	 
	 

	Makharita 2020
	9.3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Soliman 2020c
	 
	 
	 
	 
	 
	 
	 
	 
	33.3
	 
	 
	 
	 
	 
	 
	 
	 

	Tawfick 2020
	 
	80.4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



a% of ESBL-producing/third-generation cephalosporin-resistant E. coli; b% MDR E. coli; c% of carbapenemase/ESBL genes
CREC, carbapenem-resistant E. coli; ESBL, extended-spectrum β-lactamase; GES, Guiana extended spectrum; MDR, multidrug-resistant; NDM, New Delhi metallo-β-lactamase; NDM-1, New Delhi metallo-β-lactamase-1; NDM-4, New Delhi metallo-β-lactamase-4; NDM-5, New Delhi metallo-β-lactamase-5;OXA-23, oxacillin carbapenemase 23; OXA-181, oxacillin carbapenemase 181; SPM, Sao Paulo metallo-β-lactamase; CTX-M, cefotaximase-Munich; CTX-M-1, cefotaximase-Munich-1; CTX-M-14, cefotaximase-Munich-14; CTX-M-15, cefotaximase-Munich-15; CTX-M-27, cefotaximase-Munich-27; CTX-M-55, cefotaximase-Munich-55; PER, period circadian protein homolog; VEB, Vietnamese extended-spectrum β-lactamase.



Supplementary File 3. Survey Results
Table A. Table S10: Prevalence of Gram-negative species
	All gram-negative infections
	Number of responses
	Median (IQR) [range] prevalence, %

	A.baumannii
	22
	11 (9, 20) [0, 50]

	E. coli
	22
	20 (10, 30) [0, 33]

	K. pneumoniae
	24
	40 (25, 60) [8, 100]

	P. aeruginosa
	19
	10 (5, 25) [4, 70]

	Other Enterobacteriaceae
	20
	10 (2, 24.5) [5, 60]

	cSSTI
	
	

	A.baumannii
	14
	6 (4, 15) [0, 60]

	E. coli
	15
	20 (10, 30) [5, 78]

	K. pneumoniae
	16
	30 (14, 55) [2, 75]

	P. aeruginosa
	15
	10 (10, 40) [3, 60]

	Other Enterobacteriaceae
	14
	10 (5, 20) [0, 44]

	IAI
	
	

	A.baumannii
	11
	10 (5, 20) [0, 60]

	E. coli
	16
	29.5 (20, 40) [7, 50]

	K. pneumoniae
	14
	40 (15, 50) [2, 70]

	P. aeruginosa
	13
	15 (10, 30) [0, 50]

	Other Enterobacteriaceae
	13
	15 (5, 25) [0, 30]

	HAP
	
	

	A.baumannii
	14
	15.5 (10, 20) [5, 40]

	E. coli
	16
	15 (13, 22.5) [5, 40]

	K. pneumoniae
	18
	47.5 (40, 54) [0, 100]

	P. aeruginosa
	16
	17.5 (6.5, 25) [3, 80]

	Other Enterobacteriaceae
	12
	10 (5, 17.5) [0, 20]

	BSI
	
	

	A.baumannii
	15
	12 (5, 20) [0, 25]

	E. coli
	13
	20 (15, 26) [10, 50]

	K. pneumoniae
	16
	32.5 (25, 49.5) [10, 60]

	P. aeruginosa
	13
	10 (8, 25) [5, 35]

	Other Enterobacteriaceae
	12
	14 (8.5, 20) [3, 25]

	UTI
	
	

	A.baumannii
	11
	14 (5, 15) [0, 20]

	E. coli
	18
	27.5 (20, 60) [6, 80]

	K. pneumoniae
	14
	30 (21, 34) [0, 80]

	P. aeruginosa
	12
	13.5 (9.5, 17.5) [3, 40]

	Other Enterobacteriaceae
	11
	12 (5, 20) [2, 25]


BSI, bloodstream infection; cSSTI, complicated skin and soft-tissue infection; HAP, hospital-acquired pneumonia; IAI, intra-abdominal infection; IQR, interquartile range; UTI, urinary tract infection.

Table B. Table S11: Prevalence of MDR Gram-negative species
	A. baumannii
	Number of responses
	Median (IQR) [range] prevalence, %

	Carbapenem-resistant A.baumannii
	11
	10 (5, 30) [0, 90]

	E. coli
	
	

	ESBL-producing E. coli
	11
	20 (10, 60) [5, 90]

	Carbapenem-resistant E. coli
	11
	20 (10, 45) [3, 90]

	K. pneumoniae
	
	

	ESBL-producing K. pneumoniae
	11
	10 (5, 50) [5, 98]

	Carbapenem-resistant K. pneumoniae
	13
	35 (25, 60) [7, 85]

	P. aeruginosa
	
	

	ESBL-producing P. aeruginosa
	9
	20 (3, 25) [0, 90]

	Carbapenem-resistant P. aeruginosa
	11
	15 (3, 40) [3, 85]

	Other Enterobacteriaceae
	
	

	Other ESBL-producing Enterobacteriaceae
	9
	17 (7, 20) [0, 85]

	Other carbapenem-resistant Enterobacteriaceae
	9
	30 (9, 30) [0, 90]


ESBL, extended-spectrum β-lactamase; IQR, interquartile range; MDR, multidrug-resistant.

Table C. Table S12: Prevalence of carbapenemases
	CRKP
	Number of responses
	Median (IQR) [range] prevalence, %

	KPC 
	6
	20 (8, 60) [0, 60]

	NDM
	3
	10 (8, 20) [8, 20]

	IMP
	3
	12 (1, 20) [1, 20]

	VIM
	3
	14 (0, 20) [0, 20]

	OXA-48
	4
	22.5 (15, 30) [15, 30]

	OXA non-48
	3
	15 (10, 45) [10, 45]

	CREC
	
	

	KPC
	6
	8.5 (5, 25) [0, 50]

	NDM
	3
	15 (8, 20) [8, 20]

	IMP
	3
	14 (1, 20) [1, 20]

	VIM
	3
	12 (0, 20) [0, 20]

	OXA-48
	3
	25 (13, 30) [13, 30]

	OXA non-48
	2
	12.5 (10, 15) [10, 15]

	CRPA
	
	

	KPC
	4
	9 (4, 15) [0, 20]

	NDM
	3
	9 (2, 15) [2, 15]

	IMP
	2
	14.5 (14, 15) [14, 15]

	VIM
	3
	20 (10, 85) [10, 85]

	OXA-48
	3
	15 (0, 20) [0, 20]

	OXA non-48
	2
	12 (9, 15) [9, 15]

	CRAB
	
	

	KPC 
	5
	9 (0, 12) [0, 20]

	NDM
	3
	9 (1, 20) [1, 20]

	IMP
	3
	9 (0, 25) [0, 25]

	VIM
	3
	10 (0, 25) [0, 25]

	OXA-48
	3
	10 (0, 20) [0, 20]

	OXA non-48
	3
	15 (12, 70) [12, 70]


CRAB, carbapenem-resistant Acinetobacter baumannii; CREC, carbapenem-resistant E. coli; CRKP, carbapenem-resistant Klebsiella pneumoniae; CRPA, carbapenem-resistant Pseudomonas aeruginosa; IMP, imipenemase metallo-β-lactamase; KPC, Klebsiella pneumoniae carbapenemase; NDM, New Delhi metallo-β-lactamase; OXA-48, oxacillin carbapenemase 48; OXA non-48, oxacillin carbapenemase (non-48);VIM, Verona integron-encoded metallo-β-lactamase.

Table D. Table S13: Trends in prevalence of MDR Gram-negative infections
	Trends in the last 5 years
	Number of responses
	%

	Less prevalent
	0
	0.00

	No change
	0
	0.00

	More prevalent
	23
	95.83

	<25% increase
	0
	0.00

	25–50% increase
	14
	60.87

	51–100% increase
	6
	26.09

	>100% increase
	3
	13.04

	I don’t know
	1
	4.17

	Missing
	22
	-

	Predictions for the next 10 years
	
	

	Less prevalent
	2
	8.33

	<25% decrease
	1
	50.00

	25–50% decrease
	1
	50.00

	No change
	0
	0.00

	More prevalent
	14
	58.33

	<25% increase
	2
	14.29

	25–50% increase
	5
	35.71

	51–100% increase
	4
	28.57

	>100% increase
	3
	21.43

	I don’t know
	8
	33.33

	Missing
	22
	-


MDR, multidrug-resistant.



Table E. Table S14: Surveillance capabilities
	AMR surveillance capabilities
	Number of responses
	%

	Best-practice capability
	4
	16.67

	Good capability
	9
	37.50

	Moderate capability
	7
	29.17

	No capability
	2
	8.33

	I don’t know
	2
	8.33

	Missing
	22
	-

	Surveillance cultures for colonization performed
	
	

	Yes
	14
	58.33

	No
	8
	33.33

	I don’t know
	2
	8.33

	Missing
	22
	-


AMR, antimicrobial resistance.

Table F. Table S15: Antimicrobial susceptibility testingcapabilities
	When do you order culture and AST of bacterial pathogens?
	Number of responses
	%

	Test all infected ICU patients
	19
	86.36

	Test only patients at high risk of MDR infection
	1
	4.55

	Test only patients failing therapy
	0
	0.00

	No antibiotic susceptibility testing is available
	0
	0.00

	Other
	1
	4.55

	Missing
	24
	-

	Access to automated AST systems or devices
	
	

	ThermoScientific™ Sensititre™
	0
	0.00

	Vitek® 2 
	10
	50.00

	ETEST® C/T 256
	0
	0.00

	Beckman Coulter Microscan®
	1
	5.00

	BD Phoenix™ Emerge™
	1
	5.00

	BioFire® FilmArray®
	4
	20.00

	Other
	3
	15.00

	None
	4
	20.00

	Don’t know
	5
	25.00

	Missing
	26
	-

	Changing AST technology to take advantage of susceptibility panels with a greater range of more recent antimicrobial agents
	
	

	Yes
	9
	81.82

	No
	1
	9.09

	I don’t know
	1
	9.09

	Missing
	35
	-


AST, antimicrobial susceptibility testing; ICU, intensive care unit; MDR, multidrug-resistant.


Table G. Table S16: Antimicrobial resistance detection capabilities
	Access to rapid AMR detection diagnostics
	Number of responses
	%

	Yes
	7
	35.00

	No
	8
	40.00

	I don’t know
	5
	25.00

	Missing
	26
	-

	Available AMR detection diagnostics
	
	

	Singleplex PCR
	3
	42.86

	Multiplex PCR
	2
	28.57

	Microarray nanoparticle identification
	2
	28.57

	MALDI-TOF 
	0
	0.00

	PNA-FISH
	0
	0.00

	Integrated MCA with FISH ID
	0
	0.00

	GeneXpert®
	1
	14.29

	Not applicable
	0
	0.00

	I don’t know
	3
	42.86

	Missing
	39
	-


AMR, antimicrobial resistance; FISH, peptide nucleic acid fluorescence insitu hybridization;ID, identification; MALDI-TOF, matrix-assisted laser desorption/ionization-time of flight; MCA, morphokinetic cellular analysis; PCR, polymerase chain reaction; PNA-FISH, peptide nucleic acid fluorescence insitu hybridization.


Table H. Table S17: Guidelines used in clinical practice
	Guidelines used in clinical practice 
	Number of responses
	%

	WHO
	4
	20.00

	IDSA
	13
	65.00

	ESCMID
	5
	25.00

	BSAC
	1
	5.00

	National guidelines
	8
	40.00

	Hospital guidelines
	6
	30.00

	I don’t know
	0
	0.00

	Missing
	26
	

	Other guidelines impacting on clinical practice
	
	

	Yes 
	10
	50.00

	No
	10
	50.00

	I don’t know
	0
	0.00

	Missing
	26
	-

	Guidelines implemented adequate for managing MDR Gram-negative infections
	
	

	Yes
	2
	10.00

	No
	8
	40.00

	Partially 
	9
	45.00

	I don’t know
	1
	5.00

	Missing
	26
	-


BSAC, British Society for Antimicrobial Chemotherapy; ESCMID, European Society of Clinical Microbiology and Infectious Diseases; 
IDSA, Infectious Diseases Society of America; MDR, multidrug-resistant; WHO, World Health Organization.

Table I. Table S18: Protocols used in clinical practice and antimicrobial stewardship capabilities
	Hospital-specific protocol or SOP for the treatment of Gram-negative infections
	Number of responses
	%

	Yes
	12
	60.00

	No
	7
	35.00

	I don’t know
	1
	5.00

	Missing
	26
	-

	Application of MDR Gram-negative infection risk prediction protocols
	
	

	Yes, formalised risk prediction approach
	2
	10.00

	Yes, mixture of informal and formal risk prediction approaches
	1
	5.00

	No, MDRO risk prediction is generally not used
	15
	75.00

	I don’t know
	2
	10.00

	Missing
	26
	

	Local epidemiology data used in treatment decision-making and contributing to AMS
	
	

	Yes
	13
	65.00

	No
	5
	25.00

	I don’t know
	2
	10.00

	Missing
	26
	-

	Specific AMS program
	N
	%

	Yes
	11
	55.00

	No
	9
	45.00

	I don’t know
	0
	0.00

	Missing
	26
	-


AMS, antimicrobial stewardship; MDR, multidrug-resistant; MDRO, multidrug-resistant organism; SOP, standard operating procedure.


Table J. Table S19: Barriers and challenges in AMR surveillance, susceptibility testing and management of MDR gram-negative infections
	Issues relating to AMR surveillance
	Number of responses
	%

	Lack of collaboration and communication between the laboratory and clinical staff
	12
	54.55

	Incomplete data
	8
	36.36

	Lack of regulation governing surveillance
	7
	31.82

	Poor-quality data
	5
	22.73

	Lack of resource to collect or validate data, including a lack of funding or lack of experienced microbiologists
	4
	18.18

	Lack of laboratory infrastructure
	3
	13.64

	Other
	2
	9.09

	Lack of cooperation between public and private sector
	1
	4.55

	Missing
	24
	-

	Barriers to ideal susceptibility testing
	
	

	Cost of tests
	10
	62.50

	Knowledge gaps in clinicians of relevance to antimicrobial surveillance
	9
	56.25

	Speed of test result reporting
	7
	43.75

	Availability of tests in laboratory
	6
	37.50

	Distance in work relation between clinician and diagnostics
	4
	25.00

	Lack of access to advanced AST technology
	4
	25.00

	Lack of adequate sampling
	3
	18.75

	Lack of microbiology laboratory resource
	3
	18.75

	Lack of sufficient numbers of qualified microbiologists
	3
	18.75

	AST technology limitations
	3
	18.75

	I don’t know
	0
	0.00

	There are no barriers
	0
	0.00

	Missing
	26
	-

	Barriers to successful management of MDR gram-negative infections
	
	

	Cost of newer treatments
	11
	55.00

	Lack of access to newer antibiotics
	10
	50.00

	Lack of formal AMS programs
	9
	45.00

	Clinical teams’ poor compliance with recommendations
	6
	30.00

	Insufficient susceptibility testing/lack of identification of carbapenem resistance as part of routine diagnostic procedures
	5
	25.00

	Lack of access to or time for diagnostics of causative organism
	4
	20.00

	Lack of knowledge of local epidemiology
	4
	20.00

	Lack of guidelines to guide informed decision-making 
	3
	15.00

	Restrictive AMS policies
	2
	10.00

	Inadequate support from higher administration 
	2
	10.00

	Inadequate staffing
	0
	0.00

	Other
	0
	0.00

	I don’t know
	0
	0.00

	Missing
	26
	-


AMR, antimicrobial resistance; AMD, antimicrobial stewardship; AST, antibiotic susceptibility testing; MDR, multidrug-resista
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#


 


First author


 


Year


 


Hospital/Center


 


Pathogen


 


# 


isolates


 


1


 


Abaza


 


2017


 


Alexandria University Students’ Hospital, Alexandria


 


P. aeruginosa


 


30


 


2


 


Abbas


 


2018


 


Zagazig University Hospitals, Zagazig


 


P. aeruginosa


 


50


 


3


 


Abdallah


 


2015


 


El Ahrar General Hospital, Zagazig


 


Enterobacteriaceae


 


94


 


 


 


 


 


K. pneumoniae


 


15


 


 


 


 


 


E. coli


 


55


 


4


 


Abdelaziz


 


2013


 


National Cancer Institute, Cairo


 


E. coli


 


32


 


5


 


Abd El Baky


 


2020


 


Minia University Hospital, Minia


 


P. aeruginosa


 


75


 


6


 


Abd El Baky


 


2020


 


Minia University Hospital, Minia


 


E. coli


 


64


 


7


 


Abd


-


Elmonsef


 


2018


 


Tanta University Hospital, Tanta


 


P. aeruginosa


 


9


 


 


 


 


 


A. baumannii


 


9
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6


 


 


 


 


 


E. coli


 


2


 


8


 


Abdulall


 


2018


 


Major transplantation and hemato/oncology tertiary care hospital


 


P. aeruginosa
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A. baumannii


 


7


 


 


 


 


K. pneumoniae


 


27


 


 


 


 


E. coli


 


8


 


9


 


Abdulzahra


 


2018


 


Kasr El Aini Hospital, Cairo


 


A. baumannii


 


40


 


10


 


Abouelfetouh


 


2019


 


Alexandria Main University Hospital, Alexandria


 


A. baumannii


 


74


 


11


 


Ahmed


 


2009


 


Assiut Hospital, Assiut


 


K. pneumoniae


 


18
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Al


-
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2006


 


Sayed Galal University Hospital, Cairo


 


E. coli


 


46
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Agamy
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El Aini Hospital, Cairo, and Dar Al Fouad Hospital, 6th of October City


 


A. baumannii


 


40


 


14


 


Al


-


Hassan


 


2013


 


The Children’s Cancer Hospital and National Cancer Institute, Cairo 


 


A. baumannii


 


34


 


15


 


Al


-


Hassan


 


2019


 


National Cancer Institute, Cairo 


 


A. baumannii


 


55


 


16


 


Alkasaby


 


2017


 


Mansoura University Hospitals, Mansoura


 


A. baumannii


 


280


 


17


 


Awad
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6


 


Children’s Hospital of Ain Shams University and El Hussein Hospital, Al Azhar 


University, Cairo


 


P. aeruginosa
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  1     Supplementary   materials   Supplementary File 1.   Ta ble S1:  Summary of  publications reporting prevalence of MDR gram - negative bacteria  

#  First author  Year  Hospital/Center  Pathogen  #  isolates  

1  Abaza  2017  Alexandria University Students’ Hospital, Alexandria  P. aeruginosa  30  

2  Abbas  2018  Zagazig University Hospitals, Zagazig  P. aeruginosa  50  

3  Abdallah  2015  El Ahrar General Hospital, Zagazig  Enterobacteriaceae  94  

    K. pneumoniae  15  

    E. coli  55  

4  Abdelaziz  2013  National Cancer Institute, Cairo  E. coli  32  

5  Abd El Baky  2020  Minia University Hospital, Minia  P. aeruginosa  75  

6  Abd El Baky  2020  Minia University Hospital, Minia  E. coli  64  

7  Abd - Elmonsef  2018  Tanta University Hospital, Tanta  P. aeruginosa  9  

    A. baumannii  9  

    K. pneumoniae  6  

    E. coli  2  

8  Abdulall  2018  Major transplantation and hemato/oncology tertiary care hospital  P. aeruginosa  6  

    A. baumannii  7  

    K. pneumoniae  27  

    E. coli  8  

9  Abdulzahra  2018  Kasr El Aini Hospital, Cairo  A. baumannii  40  

10  Abouelfetouh  2019  Alexandria Main University Hospital, Alexandria  A. baumannii  74  

11  Ahmed  2009  Assiut Hospital, Assiut  K. pneumoniae  18  

12  M  Al - Agamy  2006  Sayed Galal University Hospital, Cairo  E. coli  46  

13  Al - Agamy  2014  Kasr   El Aini Hospital, Cairo, and Dar Al Fouad Hospital, 6th of October City  A. baumannii  40  

14  Al - Hassan  2013  The Children’s Cancer Hospital and National Cancer Institute, Cairo   A. baumannii  34  

15  Al - Hassan  2019  National Cancer Institute, Cairo   A. baumannii  55  

16  Alkasaby  2017  Mansoura University Hospitals, Mansoura  A. baumannii  280  

17  Awad  201 6  Children’s Hospital of Ain Shams University and El Hussein Hospital, Al Azhar  University, Cairo  P. aeruginosa  14  

    A. baumannii  18  

