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	PICOS
	Inclusion criteria
	Exclusion criteria

	Population
	Adult patients (≥18 years) with Gram-negative respiratory infections
	Studies not reporting data on adult patients with Gram-negative respiratory infections

	Interventions
	Ceftolozane/tazobactam
	Publications which report solely on interventions other than ceftolozane/tazobactam

	Comparator
	 N/A
	N/A

	Outcomes
	Any relevant efficacy (e.g. clinical, microbiological, mortality-based) outcome
	Any outcome not in the inclusion criteria (e.g. PK/PD, susceptibility, economic outcomes)

	Study design
	Non-randomized and non-controlled studies from real-world clinical practice (e.g. observational studies, retrospective studies, case-control studies)
	Randomized or controlled studies (e.g. randomized controlled trials)
Non-clinical studies (e.g. in vitro)
Commentaries, editorials, literature reviews or letters without data presented


N/A: Not applicable; PK/PD: Pharmacokinetics/pharmacodynamics.
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Table 2. Summary of respiratory studies.
	Citation, study design, location
	N C/T
(Resp.)
	Respiratory patient/infection description (N)
	Respiratory patient disease severity
	Respiratory C/T treatment
	Respiratory outcome, % (n/N)

	
	
	
	
	
	Clinical
	Micro.
	Mortality

	2020 studies
	
	
	
	
	
	
	

	Peer-reviewed literature
	
	
	
	
	
	
	

	Bassetti et al. 202019
Retrospective, multicenter
Italy
	153
(47)
	ESBL-producing Enterobacterales infections, including NP (46) and CABP (1). Of patients with NP, 32 had HABP and 14 had VABP.
	-
	Dose C/T: 38 patients (of all infection types included in the study – including NP and non-NP infections) received 3 g q8ha
	NP: 78.3
(36/46)
CABP: 100
(1/1)
	-
	-

	Jones et al. 202030
Retrospective single center,
case series 
US
	7
(3)
	PsA (2 non-MDR; 1 MDR) pneumonia.
	-
	Dose C/T: 2 patients received 4.5 g qd continuous infusion (CI), 1 patient received 9 g qd CI
Duration: 1 patient who received 9 g qd: 6 days, 2 patients who received 4.5 g qd: 14–17 days
	100
(3/3)
	-
	-

	Jorgensen et al. 202031
Retrospective, multicenter
US
	259
(163)
MDR PsA:
226
(149)
	Patients had MDR gram-negative infections, 163 of which had RTIs, of which 96 were VABP. Patients with MDR PsA infections (N=226) were used as the primary analysis set. Of these 226, 149 had infections from a respiratory source, of which 89 were VABP.
	-
	Dose C/T: 
Overall RTI population: 116/163 patients received 3 g q8h (71.2%). 48 patients received a creatinine clearance adjusted dose: 19 (39.6%) received an adjusted dose based on 3 g q8h.
MDR PsA RTI population: 105/149 patients received 3 g q8h (70.5%).
Duration: med. (IQR): 10 (6–15) days
	-
	-
	30-day:
MDR PsA Resp.
24.2
(NR)

	Mahmoud et al. 202035
Case report
US
	1
(1)
	MDR PsA RTI (1).
	ICU N=1
	Dose C/T: 3 g q8h initially, then 9 g qd CI
Empiric/confirmed C/T: Confirmed
Duration: 7 days
	-
	100
(1/1)
	-

	Romano et al. 202037
Case report
US
	1
(1)
	MDR PsA pulmonary exacerbation of cystic fibrosis (1).
	-
	Dose C/T: 3 g q8h
Empiric/confirmed C/T: Confirmed
Duration: 14 days
	100
(1/1)
	-
	Unclear timeframe:
0
(0/1)

	2019 studies
	
	
	
	
	
	
	

	Peer-reviewed literature
	
	
	
	
	
	

	Arena et al. 201917
Case report
Italy
	1
(1)
	CR PsA pulmonary infection in a lung transplant recipient (1).
	IMC N=1
	Dose C/T: 3 g q8h
Empiric/confirmed C/T: Confirmed
Duration: 15 days
	100
(1/1)
	100
(1/1)
	Unclear timeframe:
0
(0/1)

	Bassetti et al. 201918
Retrospective, multicenter
Italy
	101
(33)
	PsA infections, including NP (32) and CABP (1).
	-
	Dose C/T: 21 patients with NP received 3 g q8h (65.6%), 11 received 1.5 g q8h (34.6%). 20 patients of all infection types received a creatinine clearance adjusted dose (the number of patients with NP who received this is NR).
	NP:
75.0
(24/32)
	-
	-

	Davis et al. 201921
Case report
US
	1
(1)
	MDR PsA and ESBL-producing E. coli pulmonary exacerbation of cystic fibrosis (1).
	ICU N=1
	Dose C/T: 6 g CI qd
Empiric/confirmed C/T: Confirmed
	100
(1/1)
	-
	Unclear timeframe:
0
(0/1)

	Gonzales Zamora et al. 201926
Case report
US
	1
(1)
	MDR PsA and Curvularia spp. (a species of fungus) pneumonia and bacteremia, then Curvularia spp. brain abscess (1).
	IMC N=1
	Duration: 14 days
	-
	-
	Unclear timeframe:
100b 
(1/1)

	Maddocks et al. 201934
Case report
Australia
	1
(1)
	PsA VABP (1).
	ICU N=1
	Dose C/T: 1.5 g q8h, creatinine clearance adjusted 
Empiric/confirmed C/T: Confirmed, as desensitization therapy
Duration: 42 days
	100c
(1/1)
	100c
(1/1)
	30-day:
0c
 (0/1)

	Rodriguez-Nunez et al. 201936
Retrospective, multicenter
International
	90
(90)
	Drug-resistant PsA RTIs (76.7% XDR; 23.3% MDR), including pneumonia (63) and purulent tracheobronchitis (27). 
	CCI med.=5
	Dose C/T: 1.5 g q8h or creatinine clearance adjusted; 40%, 3 g q8h or double creatinine clearance 60%
Duration: med. (IQR): 14 (10–16) days
	Overall:
56.7
(51/90)
	-
	30-day:
Overall:
27.8
(25/90)
3 g q8h:
24.1
(13/54)
1.5 g q8h:
33.3
(12/36)

	Conference proceedings
	
	
	
	
	
	
	

	Hart et al. 201943
Retrospective, multicenter 
US
	70
(39)
	MDR PsA infections, including pneumonia (39), in IMC patients.
	IMC N=39
	-
	61.5
(24/39)
	-
	30-day:
20.5
(8/39)

	Mills et al. 201945
Retrospective, multicenter cohort
US
	62
(62)
	MDR PsA pneumonia (62).
	ICU N=49
IMC N=13
	Duration mean: 16.1 days
	72.6
(45/62)
	-
	30-day:
29.0
(18/62)

	Sheffield et al. 201947
Retrospective, case series
US
	4
(1)
	PsA or ESBL-producing E. coli infections, including RTI (1).
	-
	-
	-
	-
	Unclear timeframe:
0
(0/1)

	2018 studies
	
	
	
	
	
	
	
	

	Peer-reviewed literature
	
	
	
	
	
	
	
	

	Alessa et al. 201815
Case report
US
	1
(1)
	MDR PsA NP in a patient receiving hemodialysis (1).
	-
	Dose C/T: 1.5 g loading dose then 0.3 g q8h (patient had ESRD)
Empiric/confirmed C/T: Confirmed
Duration: 13 days
	100
(1/1)
	100
(1/1)
	Unclear timeframe:
0
(0/1)

	Diaz-Cañestro et al. 201822
Prospective,
single center
Spain
	58
(35)
	PsA infections, including RTIs (35).
	-
	Dose C/T: 
Of 25 patients with RTIs without renal insufficiency, 3 received 1.5 g q8h, and 22 received 3 g q8h.
Of 9 patients with RTIs on CRRT, 7 received 1.5 g q8h and 2 received 0.75 g q8h
1 patient with an RTI and moderate renal insufficiency (creatinine clearance 30–50 mL/min) received 1.5 g
	54.5
(18/33)
	-
	-

	Escolà-Vergé et al. 201823
Retrospective, single center
Spain
	38
(14)
	XDR PsA infections, including RTIs (14).
	-
	Dose C/T: 9 patients received 3 g q8h (or creatinine clearance adjusted equivalent), 5 received 1.5 g q8h (or creatinine clearance adjusted equivalent)
	78.6
(11/14)
	-
	-

	Gallagher et al. 201824
Retrospective, multicenter
US
	205
(121)
	MDR PsA infections, including pneumonia (121), of which 58 patients had VABP and 63 patients had non-VABP. 
	-
	Dose C/T: 97 patients (of all infection types included in the study) received 3 g q8ha
	Overall:
66.1
(80/121)
VABP:
50.0
(29/58)
Non-VABP:
81.0
(51/63)
	Overall:
57.0
(69/121)
VABP:
53.4
(31/58)
Non-VABP:
60.3
(38/63)
	30-day or inpatient:
Overall:
25.6
(31/121)
VABP:
37.9
(22/58)
Non-VABP:
14.2
(9/63)

	Hakki et al. 201828
Retrospective, single center, case series
US
	6
(3)
	MDR PsA infections, including pneumonia (3) in patients with hematological malignancy or hematopoietic stem cell transplant.
	IMC N=3
	Dose C/T: All patients received 3 g q8h
Duration med. (range): 31 (14–103) days
	66.7
(2/3)
	-
	30-day:
0
(0/3)

	Lewis et al. 201833
Case report
US
	1
(1)
	MDR PsA HCAP complicated by lung abscess (1).
	-
	Dose C/T: 1.5 g q8h
Empiric/confirmed C/T: Empiric
Duration: 12 days
	0
(0/1)
	0
(0/1)
	Unclear timeframe:
100
(1/1)

	Stewart et al. 201839
Case report
Australia
	1
(1)
	MDR PsA pulmonary infection in kidney transplant (1).
	· ICU N=1
· IMC N=1
	Dose C/T: 4.5 g qd continuous infusion
Empiric/confirmed C/T: Confirmed
Duration: 42 days
	100
(1/1)
	-
	30-day:
0
(0/1)

	Stokem et al. 201840
Case report
US
	1
(1)
	MDR PsA pulmonary exacerbation of cystic fibrosis (1).
	IMC N=1
	Dose C/T: 3 g q12h
Duration: 14 days
	100
(1/1)
	-
	30-day:
0
(0/1)

	Xipell et al. 201842
Retrospective, single center, case series
Spain
	23
(8)
	MDR PsA infections, including pneumonia (4) and tracheobronchitis (4).
	IMC N=2
	Dose C/T: 3 patients received 3 g q8h (with 2 then receiving 1.5 g q8h), 5 patients received 1.5 g q8h
Empiric C/T: 12.5%
Confirmed C/T: 87.5%
Duration median (range): 7.5 (3–15) days
	Overall:
87.5
(7/8)
3 g q8h:
100.0
(3/3)
1.5 g q8h:
80.0
(4/5)
	Overall:
60.0
(3/5)
3 g q8h:
100.0
(1/1)
1.5 g q8h:
50.0
(2/4)
	30-day:
Overall:
12.5d
(1/8)
3 g q8h:
0
(0/3)
1.5 g q8h:
20.0
(1/5)



	2017 studies
	
	
	
	
	
	
	

	Peer-reviewed literature
	
	
	
	
	
	
	

	Álvarez Lerma et al. 201716
Retrospective, single center, case series
Spain
	2
(2)
	PDR PsA ventilation-associated RTIs (2).
	ICU N=2
APACHE II mean=25.5
	Dose C/T: 1 patient received 1.5 g q8h then 0.75 g q8h, 1 patient received 0.75 g q8h (both patients had renal impairment, but the degree of this was NR)
Empiric C/T: 0%
Confirmed C/T: 100%
Duration: mean= 15.5 days
	100
(2/2)
	100
(2/2)
	30-day:
0e
(0/2)

	Castón et al. 201720
Retrospective, multicenter, 
case series
Spain
	12
(6)
	MDR PsA infections, including RTIs (6), patients either had severe sepsis or septic shock.
	IMC N=2
	Dose C/T: 3 patients received 3 g q8h, 3 received 1.5 g q8h (it was unclear whether patients had renal impairment)
Empiric C/T: 0%
Confirmed C/T: 100%
Duration med. (range): 12 (3–21) days
	Overall:
66.7
(4/6)
3 g q8h:
66.7
(2/3)
1.5 g q8h:
66.7
(2/3)
	Overall:
60.0
(3/5)
3 g q8h:
100.0
(3/3)
1.5 g q8h:
0
(0/2)
	30-day:
Overall:
33.3
(2/6)
3 g q8h:
33.3
(1/3)
1.5 g q8h:
33.3
(1/3)

	Haidar et al. 201727
Retrospective, single center, case series
US
	21
(18)
	MDR PsA infections, including pneumonia (16) and purulent tracheobronchitis (2).
	IMC N=8
	Dose C/T: 5 patients received 3 g q8h (or creatinine clearance adjusted), 9 received 1.5 g q8h (or creatinine clearance adjusted), 2 on CRRT received 1.5 g q8h and 2 on iHD received 0.15 g q8h
Duration med. (range): 14 (3–52) days
	Overall:
66.7
(12/18)
3 g q8h:
80.0
(4/5)
1.5 g q8h:
66.7
(6/9)
	-
	30-day:
Overall:f
11.1
(2/18)
3 g q8h:
0
(0/5)
1.5 g q8h:
11.1
(1/9)

	Hernández-Tejedor et al. 201729
Case report
US
	1
(1)
	MDR PsA ventilator-associated tracheobronchitis (1).
	ICU N=1
IMC N=1
	Dose C/T: 1.5 g q8h
Empiric/confirmed C/T: Confirmed
Duration: 10 days
	100
(1/1)
	100
(1/1)
	Unclear timeframe:
0
(0/1)

	2016 studies
	
	
	
	
	
	
	

	Peer-reviewed literature
	
	
	
	
	
	
	

	Kuti et al. 201632
Case report
US
	1
(1)
	MDR PsA VABP (1).
	ICU N=1
	Dose C/T: 3 g q8h
Empiric/confirmed C/T: Confirmed
Duration: 10 days
	100
(1/1)
	100
(1/1)
	Unclear timeframe:
0
(0/1)

	Vickery et al. 201641
Case report
US
	1
(1)
	MDR PsA pulmonary exacerbation of cystic fibrosis (1).
	-
	Dose C/T: 3 g q8h
Empiric/confirmed C/T: Confirmed
Duration: 12 days
	100
(1/1)
	-
	30-day:
0
(0/1)

	Conference proceedings
	
	
	
	
	
	
	
	

	Iovleva et al. 201644
Retrospective, single center, case series
US
	2
(2)
	Imipenem-resistant PsA HCAP (2).
	APACHE II mean=13
CCI mean=2
	-
	100
(2/2)
	100
(2/2)
	Unclear timeframe:
0
(0/3)

	Nathan et al. 201646
Retrospective, multicenter
US
	28
(8)
	Gram-negative infections, including pneumonia (5), bronchiectasis (2), chronic pansinusitis (1).
	ICU N=0
	Duration: med. (range) = 12 (4–40) days
	100
(8/8)
	-
	-

	2015 studies
	
	
	
	
	
	
	

	Peer-reviewed literature
	
	
	
	
	
	
	

	Gelfand et al. 201525
Retrospective, single center, case series
US
	3
(3)
	MDR PsA pneumonia (3).
	IMC N=2
	Dose C/T: All patients received 3 g q8h
Duration mean (range): 12.7 (10–14) days
	100
(3/3)
	100
(3/3)
	Unclear timeframe:
0
(0/3)

	Soliman et al. 201538
Case report
UK
	1
(1)
	PDR PsA exacerbation of chronic pulmonary infection (bronchiectasis) (1).
	-
	Dose C/T: 3 g q8h
Empiric/confirmed C/T: Confirmed
Duration: 14 days
	100
(1/1)
	100
(1/1)
	30-day:
0
(0/1)





