Additional material
Additional Table 1. Overview table of the evidence and recommendation for multidrug-resistant Pseudomonas aeruginosa in the healthcare setting, adapted from the ESCMID guidelines for the management of the infection control measures to reduce transmission of multidrug-resistant Gram-negative bacteria in hospitalized patients.1
	Measure
	Evidence
	Recommendation

	Endemic situations

	Hand hygiene
	Moderate
	Strong

	Contact precautions (CP)
	Moderate
	Strong

	Environmental Cleaning
	Moderate
	Conditional

	Antimicrobial stewardship program
	Moderate
	Conditional

	Educational programs for healthcare workers
	Moderate
	Conditional

	Alert code (previous positive) and pre-emptive CP
	Not available
	Not available

	Isolation room
	Not available
	Conditional

	Infection prevention and control infrastructure
	Not available
	Not available

	Epidemic situations

	Emphasizing hand hygiene
	Very low
	Strong

	Introducing CP for colonized patients
	Very low
	Strong

	Implementing active screening cultures at hospital admission
	Very low
	Strong

	Implementing regular environmental cleaning and monitoring of it
	Moderate
	Conditional

	Environmental screening
	Low
	Conditional

	Antimicrobial stewardship program
	Very low
	Conditional

	Educational programs for healthcare workers
	Very low
	conditional

	Alert code (previous positive) and pre-emptive CP
	Very low
	conditional

	Cohort patients
	Very low
	Strong

	Cohort staff
	Very low
	Strong

	Isolation room
	Low
	Strong

	Healthcare workers screening
	Not available
	Not available

	Chlorhexidine gluconate for patients bathing
	Not available
	Not available

	Infection prevention and control infrastructure
	Not available
	Not available


1Tacconelli E. CMA, Dancer S.J., De Angelis G., Falcone M., Frank U., Kahlmeter G., Pan A., Petrosillo N., Rodriguez-Bano J., Singh N., Venditti M., Yokoe D.S., Cookson B. ESCMID guidelines for the management of the infection control measures to reduce transmission of multidrug-resistant Gram-negative bacteria in hospitalized patients. Clin Microbiol Infect 2014;20 (Suppl. I):1-55.

Additional Table 2. Study characteristics of the included 126 studies.
27

	Study
	Year of publication
	Country
	Study period begin 
	Study period end
	Study design
	outbreak
	Number of OI components
	Identifying contact patients
	screening of contact patients
	screening on admission
	screening during hospitalization
	screening of HCW
	Screening environment
	other
	STROBE
	ORIOIN
	CARE

	Achour (1)
	2006
	Tunisia
	01.10.2004
	31.01.2005
	outbreak
	yes
	2
	no
	no
	no
	no
	yes
	yes
	no
	
	12
	

	Adachi (2)
	2009
	USA
	01.05.2001
	30.04.2005
	prospective cohort study
	yes
	5
	yes
	yes
	yes
	yes
	no
	yes
	no
	11
	
	

	Aditi (3)
	2017
	India
	01.01.2015
	31.03.2016
	prospective cohort study
	no
	4
	no
	no
	yes
	yes
	yes
	yes
	no
	15
	
	

	Agodi (4)
	2007
	Italy
	01.01.2004
	31.07.2004
	prospective cohort study
	no
	1
	no
	no
	yes
	no
	no
	no
	no
	20
	
	

	Aguilera-Saez (5)
	2019
	Spain
	01.04.2016
	30.09.2019
	outbreak
	yes
	2
	no
	no
	no
	yes
	no
	yes
	no
	
	22
	

	Alipour (6)
	2017
	Turkey
	01.10.2013
	31.12.2013
	outbreak
	yes
	2
	no
	no
	no
	no
	yes
	yes
	no
	
	15
	

	Ambrogi (7)
	2016
	France
	01.08.2014
	28.02.2015
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	11
	

	Araoka (8)
	2014
	Japan
	01.05.2008
	31.05.2013
	prospective cohort study
	no
	2
	yes
	yes
	no
	no
	no
	no
	no
	7
	
	

	Aubron (9)
	2005
	France
	01.09.1995
	31.03.1999
	prospective cohort study
	no
	3
	no
	no
	yes
	yes
	no
	yes
	no
	6
	
	

	Azimi (10)
	2019
	Iran
	2013
	2013
	prospective cohort study
	no
	1
	no
	no
	no
	no
	no
	yes
	no
	6
	
	

	Bertrand (11)
	2000
	France
	01.05.1997
	31.01.2000
	outbreak
	yes
	4
	no
	no
	yes
	yes
	yes
	yes
	no
	
	17
	

	Bertrand (12)
	2001
	France
	01.01.1998
	31.12.1999
	prospective cohort study
	no
	2
	no
	no
	yes
	yes
	no
	no
	no
	8
	
	

	Bilavsky (13)
	2013
	Israel
	01.04.2009
	31.10.2011
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	9
	

	Bingen (14)
	1996
	France/
USA
	01.12.1993
	31.10.1994
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	17
	

	Biswal (15)
	2014
	India
	na
	na
	prospective cohort study
	no
	4
	no
	no
	yes
	yes
	yes
	yes
	no
	13
	
	

	Boutiba-Ben Boubaker (16)
	2003
	Tunisia
	01.09.1999
	30.11.1999
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	16
	

	Bradbury (17)
	2009
	Australia
	na
	na
	prospective cohort study
	no
	1
	no
	no
	no
	no
	no
	yes
	no
	9
	
	

	Breathnach (18)
	2012
	UK
	2005
	2011
	outbreak
	yes
	2
	yes
	na
	no
	no
	no
	yes
	no
	
	15
	

	Buhl (19)
	2019
	Germany
	na
	na
	outbreak
	yes
	4
	yes
	yes
	no
	yes
	no
	yes
	no
	
	15
	

	Bukholm (20)
	2002
	Norway
	01.12.1999
	30.09.2000
	outbreak
	yes
	2
	no
	no
	no
	yes
	no
	yes
	no
	
	23
	

	Carattoli (21)
	2013
	Italy
	01.05.2013
	31.05.2013
	case report
	yes
	4
	yes
	yes
	no
	no
	yes
	yes
	no
	
	
	19

	Catho (22)
	2021
	Switzerland
	01.01.2018
	30.09.2019
	outbreak
	yes
	3
	no
	no
	yes
	yes
	no
	yes
	no
	
	26
	

	Cezario (23)
	2009
	Brazil
	01.11.2003
	30.06.2005
	retrospective case-control study
	yes
	4
	yes
	yes
	no
	no
	yes
	yes
	no
	17
	
	

	Chaves (24)
	2017
	Brazil
	01.12.2011
	31.01.2013
	retrospective case-control study
	yes
	3
	no
	no
	no
	yes
	yes
	yes
	no
	20
	
	

	Cholley (25)
	2010
	France
	01.10.2007
	30.09.2008
	prospective cohort study
	yes
	1
	no
	no
	no
	yes
	no
	no
	no
	10
	
	

	Ciofi degli Atti (26)
	2014
	Italy
	01.03.2011
	31.12.2012
	outbreak
	yes
	5
	yes
	yes
	yes
	yes
	no
	yes
	no
	
	17
	

	Corona )-Nakamura (27
	2001
	Mexico
	01.04.1998
	31.05.1998
	prospective cohort study
	no
	2
	no
	no
	no
	no
	yes
	yes
	no
	11
	
	

	Cortes (28)
	2009
	Colombia
	01.05.2001
	31.12.2004
	outbreak
	yes
	3
	no
	no
	yes
	yes
	no
	yes
	no
	
	20
	

	Corvec (29)
	2008
	France
	01.01.1996
	31.12.2004
	outbreak
	yes
	1
	no
	no
	no
	yes
	no
	no
	no
	
	13
	

	Crespo (30)
	2004
	Colombia/
UK
	01.02.1996
	30.11.2003
	outbreak
	yes
	2
	no
	no
	no
	no
	yes
	yes
	no
	
	16
	

	Crivaro (31)
	2009
	Italy
	01.07.2005
	30.06.2007
	prospective cohort study
	yes
	3
	no
	no
	no
	yes
	yes
	yes
	no
	13
	
	

	DalBen (32)
	2013
	Brazil
	01.04.2000
	31.07.2002
	prospective cohort study
	no
	2
	no
	no
	yes
	yes
	no
	no
	no
	14
	
	

	De Jonge (33)
	2019
	Netherlands
	01.12.2010
	31.07.2018
	prospective cohort study
	no
	1
	no
	no
	no
	no
	no
	yes
	no
	13
	
	

	Decraene (34)
	2018
	UK
	01.11.2015
	30.09.2017
	outbreak
	yes
	4
	yes
	na
	yes
	yes
	no
	yes
	no
	
	17
	

	Deplano (35)
	2005
	Belgium
	01.07.2002
	31.12.2002
	outbreak
	yes
	3
	no
	no
	yes
	no
	yes
	yes
	no
	
	17
	

	Döring (36)
	1996
	Germany
	01.07.1992
	31.08.1992
	prospective cohort study
	no
	2
	no
	no
	no
	no
	yes
	yes
	no
	13
	
	

	Dubois (37)
	2001
	France
	01.06.1995
	31.03.1998
	outbreak
	yes
	2
	no
	no
	no
	no
	yes
	yes
	no
	
	15
	

	Dunne (38)
	2021
	USA
	01.03.2019
	30.09.2019
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	21
	

	Dwivedi (39)
	2009
	India
	01.07.2005
	30.06.2007
	prospective cohort study
	no
	3
	no
	no
	no
	yes
	yes
	yes
	no
	13
	
	

	Elias (40)
	2009
	Germany
	01.11.2007
	31.12.2007
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	21
	

	Fernandez-Cuenca (41)
	2020
	Spain
	01.04.2016
	31.08.2017
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	17
	

	Ferreira (42)
	2004
	Brazil
	01.12.1999
	31.03.2001
	prospective cohort study
	no
	2
	no
	no
	yes
	yes
	no
	no
	no
	14
	
	

	Flateau (43)
	2012
	France
	01.03.2012
	31.03.2012
	case report
	yes
	2
	yes
	yes
	no
	no
	no
	no
	no
	
	
	15

	Fraser (44)
	2004
	USA
	01.07.2002
	31.08.2002
	outbreak
	yes
	2
	no
	no
	no
	no
	no
	yes
	yes
	
	15
	

	Freire (45)
	2021
	Brazil
	01.02.2019
	28.02.2020
	outbreak
	yes
	2
	no
	no
	yes
	yes
	no
	no
	no
	
	24
	

	Furtado (46)
	2006
	Brazil
	1997
	2003
	prospective cohort study
	no
	2
	yes
	yes
	no
	no
	no
	no
	no
	13
	
	

	Galdys (47)
	2019
	USA
	01.07.2014
	31.12.2014
	outbreak
	yes
	3
	yes
	yes
	no
	no
	no
	yes
	no
	
	18
	

	Gbaguidi-Haore (48)
	2018
	France
	2009
	2013
	prospective outbreak description
	yes
	3
	no
	no
	yes
	yes
	no
	yes
	no
	
	22
	

	Geladari (49)
	2017
	Greece
	01.03.2012
	31.07.2014
	prospective cohort study
	no
	1
	no
	no
	no
	yes
	no
	no
	no
	
	22
	

	Gibb (50)
	2002
	Canada
	1995
	1997
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	13
	

	Gomes (51)
	2011
	Brazil
	01.04.2002
	28.02.2007
	prospective cohort study
	yes
	4
	yes
	yes
	no
	no
	yes
	yes
	no
	
	20
	

	Goudarzi Ghazi (52)
	2012
	Iran
	na
	na
	prospective cohort study
	no
	1
	no
	no
	no
	no
	no
	yes
	no
	10
	
	

	Griffith (53)
	1989
	USA
	01.07.1986
	31.12.1986
	prospective cohort study
	no
	4
	no
	no
	yes
	yes
	yes
	yes
	no
	14
	
	

	Gülay (54)
	2001
	Turkey
	01.01.1997
	31.07.1997
	retrospective case-control study
	yes
	2
	no
	no
	no
	no
	yes
	yes
	no
	15
	
	

	Harris (55)
	2011
	USA
	01.09.2001
	30.09.2006
	prospective cohort study
	no
	3
	no
	no
	yes
	yes
	no
	no
	yes
	16
	
	

	Hopman (56)
	2019
	Netherlands
	01.02.2018
	28.02.2018
	outbreak
	yes
	3
	yes
	yes
	no
	no
	no
	yes
	no
	
	14
	

	Hota (57)
	2009
	Canada
	01.12.2004
	28.02.2007
	outbreak
	yes
	4
	yes
	yes
	no
	yes
	no
	yes
	no
	
	20
	

	Hsueh (58)
	1998
	Taiwan
	01.04.1997
	31.05.1997
	outbreak
	yes
	4
	yes
	yes
	no
	no
	yes
	yes
	no
	
	18
	

	Hu (59)
	2017
	China
	01.03.2014
	31.08.2014
	prospective cohort study
	no
	2
	no
	no
	yes
	no
	no
	yes
	no
	17
	
	

	Inglis (60)
	2010
	Australia
	2006
	2008
	outbreak
	yes
	2
	no
	no
	no
	no
	yes
	yes
	no
	
	17
	

	Kanayama (61)
	2016
	Japan
	01.01.2013
	31.01.2015
	outbreak
	yes
	4
	yes
	yes
	no
	yes
	no
	yes
	no
	
	26
	

	Karami (62)
	2019
	Iran
	01.07.2016
	30.04.2017
	cross-sectional
	no
	1
	no
	no
	no
	no
	no
	yes
	no
	13
	
	

	Kateete (63)
	2016
	Uganda
	01.02.2007
	30.09.2009
	cross-sectional
	no
	1
	no
	no
	no
	no
	no
	yes
	no
	13
	
	

	Kikuchi (64)
	2007
	Japan
	01.07.2004
	31.08.2004
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	13
	

	Knoester (65)
	2014
	Netherlands
	01.02.2009
	31.01.2012
	outbreak
	yes
	4
	yes
	yes
	no
	yes
	no
	yes
	no
	
	17
	

	Kohlenberg (66)
	2010
	Germany
	01.01.2006
	31.10.2006
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	29
	

	Kossow (67)
	2017
	Germany
	2012
	2016
	prospective cohort study
	no
	3
	no
	no
	yes
	yes
	yes
	no
	no
	13
	
	

	Kouda (68)
	2011
	Japan
	2005
	2007
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	11
	
	

	Kousouli (69)
	2018
	Greece
	01.01.2010
	31.12.2015
	prospective interventional study
	no
	4
	yes
	yes
	yes
	yes
	no
	no
	no
	19
	
	

	Kovaleva (70)
	2009
	Netherlands
	01.07.2008
	31.10.2008
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	12
	

	Kristie Johnson (71)
	2009
	USA
	2001
	2006
	prospective cohort study
	no
	3
	no
	no
	yes
	yes
	no
	no
	yes
	20
	
	

	Kumarage (72)
	2019
	UK
	01.07.2017
	31.12.2017
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	17
	

	Ling (73)
	2013
	Singapore
	01.01.2009
	31.03.2009
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	17
	

	Liu (74)
	2018
	China
	2012
	2017
	prospective cohort study
	no
	3
	no
	no
	no
	yes
	yes
	yes
	no
	15
	
	

	Loconsole (75)
	2020
	Italy
	01.08.2019
	30.11.2019
	case report
	yes
	3
	no
	no
	no
	no
	yes
	yes
	yes
	
	
	16

	Lolans (76)
	2005
	USA
	01.05.2003
	31.10.2004
	outbreak
	yes
	1
	no
	no
	no
	yes
	no
	no
	no
	
	11
	

	Lyytikäinen (77)
	2001
	Finland
	01.08.1993
	31.10.1995
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	16
	

	Machida (78)
	2014
	Japan
	01.04.2006
	31.08.2009
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	26
	

	Mahmoud (79)
	2020
	Egypt
	01.12.2017
	31.01.2020
	prospective cohort study
	na
	2
	no
	no
	no
	no
	yes
	yes
	no
	10
	
	

	Mammina (80)
	2008
	Italy
	01.01.2003
	31.01.2004
	prospective cohort study
	yes
	1
	no
	no
	no
	yes
	no
	no
	no
	26
	
	

	Matar (81)
	2005
	Lebanon
	01.09.2003
	31.05.2004
	prospective cohort study
	no
	1
	no
	no
	no
	no
	no
	yes
	no
	7
	
	

	Mayr (82)
	2017
	Austria
	01.08.2012
	30.09.2012
	outbreak
	yes
	3
	no
	no
	yes
	no
	yes
	yes
	no
	
	17
	

	Mendes (83)
	2021
	Brazil
	01.01.2012
	31.12.2012
	prospective cohort study
	no
	2
	no
	no
	yes
	yes
	no
	no
	no
	19
	
	

	Mentzelopoulos (84)
	2007
	Greece
	01.09.2005
	31.10.2008
	prospective case-control study
	yes
	3
	no
	no
	no
	yes
	yes
	yes
	no
	24
	
	

	Milan (85)
	2013
	France
	October
	January
	outbreak
	yes
	3
	yes
	yes
	no
	no
	no
	yes
	no
	
	16
	

	Miranda (86)
	2001
	Mexico
	01.09.1997
	31.10.1997
	outbreak
	yes
	3
	no
	no
	no
	yes
	yes
	yes
	no
	
	22
	

	Moremi (87)
	2017
	Tanzania
	01.12.2014
	30.09.2015
	prospective cohort study
	no
	3
	no
	no
	yes
	no
	no
	yes
	yes
	18
	
	

	Mudau (88)
	2013
	South Africa
	01.01.2009
	31.01.2011
	outbreak
	yes
	3
	no
	no
	no
	yes
	yes
	yes
	no
	
	25
	

	Muthu (89)
	2006
	India
	01.05.2003
	31.05.2004
	prospective cohort study
	no
	1
	no
	no
	no
	no
	no
	yes
	no
	13
	
	

	Nagao (90)
	2011
	Japan
	2004
	2010
	outbreak
	yes
	2
	no
	no
	no
	yes
	no
	yes
	no
	
	22
	

	Orsi (91)
	1994
	Italy
	01.06.1991
	31.08.1992
	prospective cohort study
	no
	1
	no
	no
	no
	no
	no
	yes
	no
	13
	
	

	Ozer (92)
	2009
	Turkey
	na
	na
	prospective cohort study
	no
	3
	no
	no
	yes
	yes
	yes
	no
	no
	11
	
	

	Panzig (93)
	1999
	Germany
	01.12.1996
	31.05.1998
	outbreak
	yes
	2
	no
	no
	no
	no
	yes
	yes
	no
	
	10
	

	Parcell (94)
	2018
	UK
	01.01.2012
	31.05.2013
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	18
	

	Pelegrin (95)
	2019
	Indonesia
	na
	na
	prospective before-after-study
	no
	2
	no
	no
	no
	no
	yes
	yes
	no
	
	22
	

	Pena (96)
	2003
	Spain
	01.02.1998
	30.09.2000
	outbreak
	yes
	3
	yes
	yes
	no
	no
	no
	yes
	no
	
	20
	

	Pena (97)
	2007
	Spain
	01.05.2003
	30.06.2004
	prospective cohort study
	no
	2
	no
	no
	yes
	yes
	no
	no
	no
	23
	
	

	Pirnay (98)
	2003
	Belgium
	01.07.1998
	31.07.1999
	retrospective cohort study
	yes
	3
	no
	no
	yes
	no
	yes
	yes
	no
	16
	
	

	Pitten (99)
	2001
	Germany
	01.01.1997
	31.03.1998
	outbreak
	yes
	2
	no
	no
	no
	no
	yes
	yes
	no
	
	17
	

	Prashant (100)
	2010
	India
	01.01.2003
	31.08.2004
	prospective cohort study
	no
	1
	no
	no
	no
	no
	no
	yes
	no
	14
	
	

	Quick (101)
	2014
	UK
	na
	na
	prospective cohort study
	no
	2
	no
	no
	yes
	no
	no
	yes
	no
	16
	
	

	Ramirez (102)
	2013
	Argentina
	01.01.2005
	30.04.2012
	cohort study
	no
	1
	no
	no
	no
	yes
	no
	no
	no
	10
	
	

	Richard (103)
	1994
	France
	01.01.1990
	31.12.1992
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	27
	

	Ruiz (104)
	2004
	Spain
	na
	na
	retrospective cohort study
	no
	1
	no
	no
	no
	no
	no
	yes
	no
	8
	
	

	Sader (105)
	1993
	Brazil
	01.06.1991
	31.08.1991
	outbreak
	yes
	2
	no
	no
	no
	no
	yes
	yes
	no
	
	15
	

	Saharman (106)
	2019
	Indonesia
	01.04.2013
	31.08.2014
	prospective cohort study
	no
	5
	no
	no
	yes
	yes
	yes
	yes
	yes
	24
	
	

	Salauze (107)
	1997
	France
	01.11.1995
	31.01.1996
	outbreak
	yes
	3
	yes
	yes
	no
	no
	no
	yes
	no
	
	16
	

	Salimi (108)
	2010
	Iran
	01.02.2008
	30.06.2008
	prospective cohort study
	no
	1
	no
	no
	no
	no
	no
	yes
	no
	13
	
	

	Salm (109)
	2016
	Germany
	01.01.2012
	30.04.2014
	retrospective case-control study
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	26
	

	Schäfer (110)
	2019
	Germany
	2015
	2017
	retrospective cohort study
	no
	2
	yes
	no
	yes
	no
	no
	no
	no
	17
	
	

	Seki (111)
	2013
	Japan
	2004
	2012
	outbreak
	yes
	2
	no
	no
	no
	yes
	no
	yes
	no
	
	21
	

	Sekiguchi (112)
	2007
	Japan
	01.09.2004
	31.05.2005
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	16
	

	Shigemura (113)
	2015
	Japan
	01.07.2007
	31.08.2008
	outbreak
	yes
	1
	no
	no
	no
	yes
	no
	no
	no
	
	18
	

	Snyder (114)
	2013
	UK
	01.01.2002
	31.12.2007
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	14
	

	Sorin (115)
	2001
	USA
	01.08.1998
	31.10.1998
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	17
	

	Suarez (116)
	2011
	Spain
	01.01.2006
	31.05.2008
	prospective cohort study
	yes
	2
	no
	no
	no
	yes
	no
	yes
	no
	13
	
	

	Talon (117)
	1995
	France
	01.09.1991
	31.10.1991
	outbreak
	yes
	2
	no
	no
	yes
	yes
	no
	no
	no
	
	23
	

	Tran-Dinh (118)
	2018
	France
	01.10.2013
	31.10.2015
	retrospective cohort study
	no
	1
	no
	no
	no
	no
	no
	yes
	no
	25
	
	

	Voor in't holt (119)
	2018
	Netherlands
	01.08.2003
	30.04.2015
	retrospective case-control study
	yes
	1
	no
	no
	no
	yes
	no
	no
	no
	20
	
	

	Wendel (120)
	2015
	Germany
	2002
	2014
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	23
	

	Willmann (121)
	2015
	Germany
	2009
	2012
	outbreak
	yes
	3
	no
	no
	yes
	yes
	no
	yes
	no
	
	18
	

	Yakupogullari (122)
	2008
	Turkey
	1.11.2004
	31.05.2005
	outbreak
	yes
	2
	no
	no
	no
	no
	yes
	yes
	no
	
	17
	

	Yapicioglu (123)
	2012
	Turkey
	01.06.2010
	28.02.2011
	outbreak
	yes
	2
	no
	no
	no
	no
	yes
	yes
	no
	
	17
	

	Yetkin (124)
	2017
	Turkey
	01.11.2007
	28.02.2008
	outbreak
	yes
	1
	no
	no
	no
	no
	no
	yes
	no
	
	23
	

	Zhou (125)
	2016
	China
	na
	na
	prospective cohort study
	no
	4
	no
	no
	yes
	yes
	yes
	yes
	no
	15
	
	

	Zoltanski (126)
	2011
	USA
	na
	na
	prospective cohort study
	no
	1
	no
	no
	no
	yes
	no
	no
	no
	15
	
	


Abbreviations: OI = outbreak investigations, HCW = healthcare workers, STROBE = Strengthening the reporting of observational studies in epidemiology, ORION = guidelines for transparent reporting of Outbreak Reports and Intervention studies of Nosocomial infection, CARE = Consensus-based Clinical Case Reporting Guideline.
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Additional Table 3. Outbreak investigations after detection of CRPA stratified by hospital setting. 
	
	Tertiary care center 
(N = 93)
	Secondary care center
(N = 2)
	Primary care center 
(N = 2)
	LTCF 
( N = 2)
	Rehabilitation center 
(N = 1)
	Not available (N = 26)

	Median number of components (range)
	2.0 (1-5)
	2.5 (2-3)
	3 (2-4)
	2.5 (1-4)
	1 (1)
	2.0 (1-4)

	1) Identifying contact patients (%)
	14 (15.1)
	1 (50)
	2 (100)
	1 (50.0)
	1 (100)
	6 (23.1)

	2) Screening of contact patients (%)
	11 (11.8)1
	1 (50)
	2 (100)
	1 (50.0)
	1 (100)
	6 (23.1)

	3) Screening on admission (%)
	27 (29.0)1
	2 (100)
	1 (50)
	0 
	1 (100)
	6 (23.1)

	4) Screening during hospitalization (%)
	40 (43.0)
	1 (50)
	1 (50)
	1 (50)
	1 (100)
	7 (26.9)

	5) Screening of HCW (%)
	29 (31.2)
	2 (100)
	2 (100)
	0
	1 (100)
	6 (23.1)

	6) Screening of the environment (%)
Dry environment (%)
Wet environment (%) 
	75 (80.6)

45 (48.4)3
74 (79.6)1
	2 (100)

2 (100)
2 (100)
	2 (100)

1 (50)
2 (100)
	2 (100)

1 (50)2
2 (100)
	1 (100)

1 (100) 
1 (100)
	19 (73.1)2

6 (23.1)4
13 (50)5

	7) Other (%)
	1 (5.4)
	0
	1 (50)
	0
	0
	1 (3.8)


Abbreviations: HCW = healthcare workers, LTCF = long-term care facility. 1Information from two studies missing, 2information from one study missing, 3information from four studies missing, 4information from seven studies missing, 5information from five studies missing.

Additional Table 4. Description of the screening of HCW in 37 studies (29.4%).
	Study
	Screening site(s)
	Number of HCW screened
	Number of HCW screened positive for CRPA
	Number of HCW screened positive for CRPA identical to the patient’s isolate

	Achour et al. 2006
	hands
	not described
	1
	0

	Aditi et al. 2017
	not described
	not described
	not described
	not described

	Alipour et al 2017
	hands
	5
	not described
	not described

	Bertrand et al. 2000
	hands
	110
	not described
	2

	Biswal et al. 2014
	hands, nose, throat, 
	51
	0
	0

	Carattoli et al. 2013
	hands, additional sites not described
	not described
	0
	0

	Cezario et al. 2009
	hands
	23
	0
	0

	Chaves et al. 2017
	hands
	not described
	0
	0

	Corona-Nakamura et al 2001
	hands
	47
	3
	3

	Crespo et al. 2004
	hands
	10
	0
	0

	Crivaro et al. 2009
	hands
	not described
	not described
	1

	Deplano et al. 2005
	hands
	10
	not described
	1

	Döring et al. 1996
	hands
	79
	11
	1

	Dubois et al. 2001
	hands
	8
	0
	0

	Dwivedi et al. 2009
	hands
	120
	34
	27

	Gomes et al. 2011
	hands
	not described
	0
	0

	Griffith et al. 1989
	hands
	63
	0
	0

	Gülay et al. 2001
	hands
	50
	0
	0

	Hsueh et al. 1998
	hands, nose
	not described
	0
	0

	Inglis et al. 2010
	hands
	28
	0
	0

	Liu et al. 2018
	hands
	not described
	not described
	not described

	Loconsole et al. 2020
	not described
	not described
	not described
	not described

	Mahmoud et al. 2020
	hands
	30
	3
	not described

	Mayr et al. 2017
	hands, nose, throat
	not described
	0
	0

	Mentzelopoulos et al. 2007
	hands
	not described
	0
	0

	Miranda et al. 2001
	hands
	29
	0
	0

	Mudau et al. 2013
	stool
	26
	0
	0

	Ozer et al. 2009
	hands, nose
	not described
	3
	1

	Panzig et al. 1999
	hands, nose, throat
	not described
	0
	0

	Pelegrin et al. 2019
	not described
	not described
	not described
	not described

	Pirnay et al. 2003
	hands
	not described
	0
	0

	Pitten et al. 2001
	hands
	27
	0
	0

	Sader et al. 1993
	hands
	not described
	0
	0

	Saharman et al. 2019
	throat, rectal
	25
	0
	0

	Yakupogullari et al. 2008
	hands
	40
	3
	3

	Yapicioglu et al. 2008
	hands
	not described
	0
	0

	Zhou et al. 2016
	hands
	23
	0
	0


Abbreviations: HCW = healthcare workers, CRPA = carbapenem-resistant Pseudomonas aeruginosa. 


Additional Table 5. Quality assessments of the included studies by study type.
	Quality Threshold scores
	Strobe1 (N=55)
	Orion2 (N=68)
	Care3 (N=3)

	Low (%)
	Strobe 0-11
	15 (27.3)
	
	

	
	Orion 0-17
	
	38 (55.9)
	

	
	Care 0-10
	
	
	0 (0)

	Moderate (%)
	Strobe 12-22
Orion 18-34
Care 11-20
	35 (63.6)
	
30 (44.1)
	

3 (100)

	High (%)
	Strobe 23-33
Orion 35-52
Care 21-30
	5 (9.1)
	
0 (0)
	

0 (0)


1 von Elm E. ADG, Pocock S.J., Gotysche P.C., Vandenbroucke J.P., for the STROBE Initiative. Strengthening the reporting of observational studies in epidemiology (STROBE) statement: guidelines for reporting observational studies. BMJ 2007; 335: 806-8. 2 Stone SP, Cooper BS, Kibbler CC, et al. The ORION statement: guidelines for transparent reporting of outbreak reports and intervention studies of nosocomial infection. Lancet Infect Dis 2007; 7: 282-88. 3 Riley DS, Barber MS, Kienle GS, et al. CARE guidelines for case reports: explanation and elaboration document. J Clin Epidemiol 2017; 89: 218-35.
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Additional Document 2. Literature search strategies.
Initial search on 30.06.2020
	Embase.com (1971-)
	2505
	2485

	Medline ALL Ovid (1946-)
	1712
	412

	Web of Science Core Collection (1975-)
	1392
	291

	Cochrane CENTRAL register of Trials (1992-)
	6
	0

	Total 
	5615
	3189



Embase.com	2505
('Pseudomonas aeruginosa'/exp/mj OR 'Pseudomonas infection'/mj OR Pseudomonas/mj OR (Pseudomonas* OR P-aeruginosa*):ti) AND ('contact examination'/exp OR 'outbreak'/de OR 'disease transmission'/de OR 'bacterial transmission'/de OR 'epidemic'/de OR 'endemic disease'/de OR 'hospital infection'/de OR 'cross infection'/de OR ((contact* NEAR/3 (detect* OR examinat* OR trac* OR search*)) OR outbreak* OR transmission* OR epidemic* OR Nosocomial* OR endemic* OR ((hospital* OR cross) NEAR/3  infection*)):ab,ti) AND ('multidrug resistance'/de OR 'drug resistance'/de OR 'antibiotic resistance'/exp OR 'antibiotic sensitivity'/de OR 'extensive drug resistance'/de OR 'carbapenem resistant Pseudomonas aeruginosa'/de OR 'multidrug resistant Pseudomonas aeruginosa'/de OR ((resistan* OR sensitiv*) NEAR/3 (multidrug* OR multi-drug* OR imipenem* OR  meropenem* OR  carbapenem* OR beta-lactam* OR antibiot* OR anti-biot* OR antimicrob* OR anti-microb*)):ab,ti)
Medline ALL Ovid	1712
(*Pseudomonas aeruginosa/ OR *Pseudomonas Infections/ OR *Pseudomonas/ OR (Pseudomonas* OR P-aeruginosa*).ti.) AND (Contact Tracing/ OR Disease Outbreaks/ OR exp Disease Transmission, Infectious/ OR Epidemics/ OR Endemic Diseases/ OR Cross Infection/ OR ((contact* ADJ3 (detect* OR examinat* OR trac* OR search*)) OR outbreak* OR transmission* OR epidemic* OR Nosocomial* OR endemic* OR ((hospital* OR cross) ADJ3  infection*)).ab,ti.) AND (Drug Drug Resistance/ OR Drug Resistance, Microbial/ OR Drug Resistance, Multiple, Bacterial/ OR ((resistan* OR sensitiv*) ADJ3 (multidrug* OR multi-drug* OR imipenem* OR  meropenem* OR  carbapenem* OR beta-lactam* OR antibiot* OR anti-biot* OR antimicrob* OR anti-microb*)).ab,ti.)
Web of Science Core Collection 	1392
TI=((Pseudomonas* OR P-aeruginosa*)) AND TS=((((contact* NEAR/2 (detect* OR examinat* OR trac* OR search*)) OR outbreak* OR transmission* OR epidemic* OR Nosocomial* OR endemic* OR ((hospital* OR cross) NEAR/2  infection*))) AND (((resistan* OR sensitiv*) NEAR/2 (multidrug* OR multi-drug* OR imipenem* OR  meropenem* OR  carbapenem* OR beta-lactam* OR antibiot* OR anti-biot* OR antimicrob* OR anti-microb*))))
Cochrane CENTRAL register of Trials 	6
((Pseudomonas* OR P-aeruginosa*):ti) AND (((contact* NEAR/3 (detect* OR examinat* OR trac* OR search*)) OR outbreak* OR transmission* OR epidemic* OR Nosocomial* OR endemic* OR ((hospital* OR cross) NEAR/3  infection*)):ab,ti) AND (((resistan* OR sensitiv*) NEAR/3 (multidrug* OR multi-drug* OR imipenem* OR  meropenem* OR  carbapenem* OR beta-lactam* OR antibiot* OR anti-biot* OR antimicrob* OR anti-microb*)):ab,ti)

Updated search on 12.01.2022
	Embase.com (1971-)
	2805
	1341

	Medline ALL Ovid (1946-)
	1906
	1902

	Web of Science Core Collection (1975-)
	1661
	339

	Cochrane CENTRAL register of Trials (1992-)
	9
	1

	Total 
	6381
	3583



New references: 410
Embase.com	
('Pseudomonas aeruginosa'/exp/mj OR 'Pseudomonas infection'/mj OR Pseudomonas/mj OR (Pseudomonas* OR P-aeruginosa*):ti) AND ('contact examination'/exp OR 'outbreak'/de OR 'disease transmission'/de OR 'bacterial transmission'/de OR 'epidemic'/de OR 'endemic disease'/de OR 'hospital infection'/de OR 'cross infection'/de OR ((contact* NEAR/3 (detect* OR examinat* OR trac* OR search*)) OR outbreak* OR transmission* OR epidemic* OR Nosocomial* OR endemic* OR ((hospital* OR cross) NEAR/3  infection*)):ab,ti) AND ('multidrug resistance'/de OR 'drug resistance'/de OR 'antibiotic resistance'/exp OR 'antibiotic sensitivity'/de OR 'extensive drug resistance'/de OR 'carbapenem resistant Pseudomonas aeruginosa'/de OR 'multidrug resistant Pseudomonas aeruginosa'/de OR ((resistan* OR sensitiv*) NEAR/3 (multidrug* OR multi-drug* OR imipenem* OR  meropenem* OR  carbapenem* OR beta-lactam* OR antibiot* OR anti-biot* OR antimicrob* OR anti-microb*)):ab,ti)
Medline ALL Ovid	
(*Pseudomonas aeruginosa/ OR *Pseudomonas Infections/ OR *Pseudomonas/ OR (Pseudomonas* OR P-aeruginosa*).ti.) AND (Contact Tracing/ OR Disease Outbreaks/ OR exp Disease Transmission, Infectious/ OR Epidemics/ OR Endemic Diseases/ OR Cross Infection/ OR ((contact* ADJ3 (detect* OR examinat* OR trac* OR search*)) OR outbreak* OR transmission* OR epidemic* OR Nosocomial* OR endemic* OR ((hospital* OR cross) ADJ3  infection*)).ab,ti.) AND (Drug Drug Resistance/ OR Drug Resistance, Microbial/ OR Drug Resistance, Multiple, Bacterial/ OR ((resistan* OR sensitiv*) ADJ3 (multidrug* OR multi-drug* OR imipenem* OR  meropenem* OR  carbapenem* OR beta-lactam* OR antibiot* OR anti-biot* OR antimicrob* OR anti-microb*)).ab,ti.)
Web of Science Core Collection 	
TI=((Pseudomonas* OR P-aeruginosa*)) AND TS=((((contact* NEAR/2 (detect* OR examinat* OR trac* OR search*)) OR outbreak* OR transmission* OR epidemic* OR Nosocomial* OR endemic* OR ((hospital* OR cross) NEAR/2  infection*))) AND (((resistan* OR sensitiv*) NEAR/2 (multidrug* OR multi-drug* OR imipenem* OR  meropenem* OR  carbapenem* OR beta-lactam* OR antibiot* OR anti-biot* OR antimicrob* OR anti-microb*))))
Cochrane CENTRAL register of Trials 	
((Pseudomonas* OR P-aeruginosa*):ti) AND (((contact* NEAR/3 (detect* OR examinat* OR trac* OR search*)) OR outbreak* OR transmission* OR epidemic* OR Nosocomial* OR endemic* OR ((hospital* OR cross) NEAR/3  infection*)):ab,ti) AND (((resistan* OR sensitiv*) NEAR/3 (multidrug* OR multi-drug* OR imipenem* OR  meropenem* OR  carbapenem* OR beta-lactam* OR antibiot* OR anti-biot* OR antimicrob* OR anti-microb*)):ab,ti)

Additional Figure 1. Year of publication of the included studies (N=126)
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