Association between type of immunosuppression and the incidence, microbiology and outcomes of ventilator-associated lower respiratory tract infections: 
a retrospective multicenter study
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Supplementary material

Supplementary methods

Clinical variables
Demographic characteristics, severity scores, comorbidities, reasons for ICU admission, prior hospitalization and prior antibiotic use were recorded at baseline for all patients. VA-LRTI occurrence was recorded, as well as its type (VAT or VAP), the progression from VAT to VAP, and isolated microorganisms. Patient  outcomes  (28-day mortality, ICU length-of-stay and duration of IMV) were collected. Patients were followed up until day 28 or until ICU discharge if it occurred before.

Statistical analysis: imputation of missing values
To avoid case deletion in multivariate analyses due to the presence of missing data in covariates, multivariable regression models were performed after handling missing data by using a multiple imputation procedure [1]. Specifically, imputation of missing values was performed using a regression-switching approach (chained equations with m=20 obtained) under the “missing at random” assumption, using all baseline characteristics (Table 1), type of immunosuppression, and outcomes (event status and log of event time), with a predictive mean matching method for quantitative variables and a logistic regression model (binary, ordinal or multinomial) for categorical variables. Estimates obtained in the different imputed data sets were combined using Rubin’s rules [3]. 


Supplementary Table 1. Patient characteristics at admission according to data source
	Characteristics
	TAVEM
(n=582)
	COVAPID
(n=272)

	Hematologic malignancy
	483 (83.0)
	209 (76.8)

	Age (years)1
	65 (55-74) 
	65 (56-72)

	Gender (male)2
	362 (62.2)
	130 (48.0)

	BMI (kg/m2)3
	25.4 (21.9-29.0) 
	26.1 (22.9-29.6) 

	Comorbidities
	
	

	Chronic heart disease3
	109 (18.7)
	60 (22.6)

	Diabetes mellitus3
	97 (16.7)
	49 (18.4)

	Chronic respiratory disease4
	76 (13.1)
	39 (14.6)

	COPD5
	59 (10.1)
	38 (14.3)

	Chronic kidney disease6
	56 (9.6)
	25 (9.5)

	Alcohol consumption5
	39 (6.7)
	12 (4.5)

	Cirrhosis3
	32 (5.5)
	20 (7.5)

	MacCabe classification7
	
	

	Non-fatal
	197 (36.7)
	92 (36.4)

	Fatal <5 years
	240 (44.7)
	125 (49.4)

	Fatal <1 year
	100 (18.6)
	36 (14.2)

	Category of ICU admission
	
	

	Medical
	391 (67.2)
	261 (96.0)

	Surgical
	148 (25.4)
	4 (1.5)

	Trauma
	43 (7.4)
	7 (2.6)

	Cause for ICU admission
	
	

	Respiratory failure
	25 (4.3)
	219 (80.5)

	ARDS
	41 (7.0)
	98 (36.0)

	Pneumonia
	118 (20.3)
	159 (58.5)

	Sepsis other than pneumonia
	96 (16.5)
	20 (7.4)

	Shock
	68 (11.7)
	111 (40.8)

	Acute heart failure
	20 (3.4)
	7 (2.6)

	Neurological failure
	0 (0.0)
	47 (17.3)

	Renal failure
	11 (1.9)
	79 (29.0)

	Liver failure
	4 (0.7)
	17 (6.3)

	Intoxication
	1 (0.2)
	0 (0.0)

	Perioperative care
	2 (0.3)
	17 (6.3)

	Cardiac arrest
	0 (0.0)
	14 (5.1)

	COVID
	0 (0.0)
	51 (18.8)

	Unknown
	113 (19.4)
	23 (8.5)

	Origin
	
	

	Out of hospital
	304 (52.2)
	101 (37.1)

	Hospitalized for >24h
	278 (47.8)
	171 (62.9)

	Severity scores in the 24-hours following ICU admission
	

	SOFA8
	9 (6-11)
	8 (5-11) 

	SAPS II9
	53 (41-66) 
	52 (41-65) 

	Antibiotic treatment10
	521 / 579 (90.0)
	262 / 272 (96.3)


Values are no./total no. (%) or median (25th to 75th percentiles).
11 missing data (1 in TAVEM); 21 missing data (0 in TAVEM); 326 missing data (4 in TAVEM);36 missing data (0 in TAVEM); 45 missing data (0 in TAVEM); 57 missing data (0 in TAVEM); 68 missing data (0 in TAVEM); 764 missing data (45 in TAVEM); 8 2missing data (0 in TAVEM); 914 missing data (2 in TAVEM); 103 missing data (3 in TAVEM).
Abbreviations: ARDS: Acute respiratory Distress Syndrome; BMI: body mass index; COPD: chronic obstructive pulmonary disease; ICU: intensive care unit, SAPS-II: Simplified Acute Physiology Score II, SOFA: Sequential Organ Failure Assessment.
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	Other type of immuno-suppression
	Hematologic malignancy
	
	Unadjusted 
	
	
	
	Adjusted1
	
	

	
	(n=692)
	(n=162)
	
	cHR (95%CI)
	P-Value
	P Het
	
	cHR (95%CI)
	P-Value
	P Het

	VA-LRTI
	
	
	
	
	
	
	
	
	
	

	TAVEM
	76 (15.7)
	14 (14.1)
	
	0.72 (0.40-1.28)
	0.26
	0.19
	
	0.79 (0.36-1.71)
	0.55
	0.26

	COVAPID
	63 (30.1)
	8 (12.7)
	
	0.39 (0.18-0.81)
	0.011
	
	
	0.41 (0.17-0.95)
	0.037
	

	VAT
	
	
	
	
	
	
	
	
	
	

	TAVEM
	39 (8.1)
	6 (6.1)
	
	0.64 (0.27-1.51)
	0.31
	0.64
	
	0.71 (0.23-2.11)
	0.53
	0.91

	COVAPID
	16 (7.7)
	4 (6.4)
	
	0.89 (0.29-2.66)
	0.83
	
	
	0.77 (0.32-1.82)
	0.55
	

	VAP
	
	
	
	
	
	
	
	
	
	

	TAVEM
	42 (8.7)
	9 (9.1)
	
	0.85 (0.41-1.74)
	0.65
	0.12
	
	0.88 (0.29-2.61)
	0.81
	0.22

	COVAPID
	54 (25.8)
	6 (9.5)
	
	0.35 (0.15-0.82)
	0.015
	
	
	0.37 (0.15-0.89à
	0.025
	


Values are number of event (28-day cumulative incidence, %) unless otherwise as indicated.
1adjusted for center and pre-specified baseline confounders (age, sex, SAPS II, McCabe score, COVID status, shock, ARDS and antibiotic treatment at admission) 
Abbreviations: ARDS, Acute respiratory Distress Syndrome; cHR: cause-specific hazard ratio; CI: confidence interval; SAPS II:  Simplified Acute Physiology Score II; VA-LRTI: ventilator-associated respiratory tract infection; VAT: ventilator-associated tracheobronchitis; VAP: ventilator-associated pneumonia.



Supplementary table 3 : Microbiological documentation of VA-LRTI cases
	Microorganism
	Hematologic malignancy
(n=22)1
	Other type of immunosuppression (n=139)2

	Klebsiella pneumoniae
	3 (11.1)
	29 (18.5)

	Pseudomonas aeruginosa
	3 (11.1)
	35 (22.3)

	Escherichia coli
	4 (14.8)
	12 (7.6)

	Staphylococcus aureus
	1 (3.7)
	15 (9.6)

	Stenotrophomonas maltophila
	1 (3.7)
	5 (3.2)

	Alacligenes spp.
	2 (7.4)
	1 (0.6)

	Streptococcus pneumoniae
	0 (0.0)
	6 (3.8)

	Enterobacter cloacae
	2 (7.4)
	7 (4.5)

	Enterobacter aerogenes
	1 (3.7)
	3 (1.9)

	Staphylococcus spp. (other than S. aureus)
	1 (3.7)
	2 (1.3)

	Serratia marcescens
	0 (0.0)
	2 (1.3)

	Klebsiella oxytoca
	0 (0.0)
	1 (0.6)

	Streptococcus spp.
	0 (0.0)
	1 (0.6)

	Citrobacter spp.
	1 (3.7)
	0 (0.0)

	Achromobacter spp.
	0 (0.0)
	1 (0.6)

	Morganella morganii
	0 (0.0)
	1 (0.6)

	MDR bacteria
	15 (71.4)
	89 (64.9)

	Values are number (% of VA-LRTI cases) unless otherwise as indicated.
11 missing value, 22missing values.
Abbreviations: VA-LRTI: ventilator-associated respiratory tract infection, MDR: multidrug-resistant.

	



Supplementary figure 1. Unadjusted and adjusted effect sizes of immunosuppression subtype on the 28-day prognostic outcomes 
[image: Une image contenant texte, reçu, capture d’écran, algèbre
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Values are number of event (28-day cumulative incidence, %) unless otherwise as indicated.
1adjusted for center and pre-specified baseline confounders (age, sex, McCabe score, and cardiac arrest at admission).



Supplementary figure 2. 28-day cumulative incidence of death in ICU, successful weaning of IMV and ICU discharge alive
Figure 2a. 28-day cumulative incidence of death in ICU[image: Une image contenant texte, ligne, diagramme, capture d’écran
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Figure 2b. 28-day cumulative incidence of successful weaning of IMV[image: Une image contenant texte, diagramme, ligne, Tracé
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Figure 2c. 28-day cumulative incidence of ICU discharge alive[image: Une image contenant texte, ligne, diagramme, Tracé

Description générée automatiquement]
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