	Supplemental Table 1. PubMed search syntax.

	“Pneumonia”[MeSH] OR Pneumonia[Title/Abstract] OR Pneumonias[Title/Abstract] OR “Lung Inflammation*”[Title/Abstract] OR Pneumonitis[Title/Abstract] OR Pneumonitides[Title/Abstract] OR “Pulmonary Inflammation*”[Title/Abstract] OR “Lower Respiratory Tract Infection*”[Title/Abstract]

AND
“Clinical criteria”[Title/Abstract] OR “Clinical Criterium”[Title/Abstract] OR Definition*[Title/Abstract] OR Define[Title/Abstract] OR “Clinical Protocol*”[Title/Abstract] OR “Treatment Protocol*”[Title/Abstract] OR “Clinical Research Protocol*”[Title/Abstract] OR Incidence[MeSH] OR Incidence[Title/Abstract] OR Prevalence[MeSH] OR Prevalence*[Title/Abstract] OR Epidemiology[Title/Abstract] OR “Risk Factors”[MeSH] OR Risk Factor*[Title/Abstract] OR Identification[Title/Abstract] OR “Prevention and  Control”[Subheading] OR Prevention[Title/Abstract] OR Preventing[Title/Abstract] OR Prophylaxis[Title/Abstract] OR Prediction[Title/Abstract] OR Predicting[Title/Abstract] OR Predictor*[Title/Abstract]

AND
"Injuries"[Subheading] OR Trauma[Title/Abstract] OR Traumatic[Title/Abstract] OR Posttrauma[Title/Abstract] OR Post-trauma[Title/Abstract] OR Posttraumatic[Title/Abstract] OR Post-traumatic[Title/Abstract] OR Injury[Title/Abstract] OR Injuries[Title/Abstract] OR Injured[Title/Abstract] OR Postinjury[Title/Abstract] OR Post-injury[Title/Abstract] OR Polytrauma[Title/Abstract] OR Poly-trauma[Title/Abstract] OR “Wounds and Injuries”[MeSH] OR Wound[Title/Abstract] OR Wounds[Title/Abstract] OR Rupture[Title/Abstract] OR Ruptures[Title/Abstract] OR Fracture*[Title/Abstract] OR Head-Trauma*[Title/Abstract]

NOT
animals[MeSH] NOT humans[MeSH]
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	Supplemental Table 3. A clarification of used MINORS criteria in this study16.

	Methodological items
	2
(MINORS: reported and adequate)
	1
(MINORS: reported but inadequate)
	0
(MINORS: not reported)

	A clearly stated aim
	Aim and/or hypothesis with outcome(s) was reported in the introduction and/or methods sections.
	Aim and/or hypothesis without outcome(s) was reported in the introduction and/or methods sections.
	Not reported in the introduction and/or methods section(s).

	Inclusion of consecutive patients
	Explicit in- and exclusion criteria and a study period were reported in the methods section.
	Either the study period or in- and exclusion criteria were not reported in the methods section.
	No reported in- and exclusion criteria and reported study period in the methods section.

	Prospective collection of data
	Prospective study (i.e., the data was primarily collected for the stated research question/aim); reported or directly deductible from methods or rationale.
	Retrospective; reported or directly deductible from methods or rationale.
	Not reported or not deductible from methods or rationale.

	Endpoints appropriate to the aim of the study
	Outcomes are appropriate to the aim of the study and stated in the methods section.
	· Outcomes are not appropriate to the aim of the study.
· Outcomes are appropriate to the aim of the study but not specifically stated in the methods section but deductible from the other sections.
	Not reported.

	Unbiased assessment of the study endpoint
	Blind evaluation of outcomes.
	Blinding was reported but not performed.
	Not reported.

	Follow-up period appropriate to the aim of the study
	Appropriate follow-up period that is clearly reported in the methods section.
	· Inappropratie follow-up period that is clearly reported in the methods section.
· Appropriate follow-up period that is not clearly reported (e.g., deductable from methods or results sections).
	· Inappropriate and not clearly reported follow-up period.
· Not reported.

	Loss to follow up less than 5%
	· ≤5% loss to follow-up.
· ≤5% missing data.
	· >5% and ≤20% loss to follow-up.
· >5% and ≤20% missing data with proper imputation technique.
· ≤5% missing data without proper imputation technique.
	· Loss to follow-up and/or missing data not reported.
· More than 20% loss to follow-up.
· More than 20% missing data.
· >5% and ≤20% missing data without proper imputation technique.

	Prospective calculation of the study size
	A sample size calculation or a priori power analysis has been performed and properly reported (i.e., including effect size, significance, and power/sample size).
	A sample size calculation has been reported but not properly reported.
	· No sample size reported.
A post hoc power analysis was performed.

	An adequate control group
	Reported and adequate.
	· Reported but inadequate control group.
· Not applicable.
	Not reported.

	Contemporary groups
	Study and control groups have been managed and/or included during the same period of time.
	Study and control groups have not been managed and/or included during the same period of time.
	Not reported.

	Baseline equivalence of groups
	Baseline characteristics of groups have been described clearly and are comparable.
	· Baseline characteristics of groups have been described clearly but are not comparable.
· Baseline characteristics of groups are comparable but insufficiently described (e.g., little or inappropratie variables).
	· Not reported.
· Baseline characteristics are not comparable and have been insufficiently described.

	Adequate statistical analyses
	Statistical analyses have been described and are appropriate for the aim of the study.
	· Statistical analyses have been described but are inappropriate for the study aim.
· Statistical analyses are appropriate for the study aim but poorly/partly reported.
	· Statistical analyses are inappropriate for the study aim and poorly/partly reported.
· Not reported.





	Supplemental Table 4. Used clinical criteria on hospital-acquired pneumonia in trauma patient research.

	Author(s)
	Year
	Used criterion/criteria

	Seok19
	2019
	Fullfillment of at least 2 of the following criteria:
· Body temperature >38.3°C
· Leukocytosis >11,000/dL
· Purulent sputum
· Aggravation of chest radiograph findings

	Conradsson20
	2019
	Pneumonia was confirmed:
· Radiographically combined with
· either sputum
or
· blood tests

	Warren18
	2019
	CDC 2018 PNU1 criteria for non-ventilator-associated hospital-acquired pneumonia

	Wutzler17
	2019
	The presence of new progressive infiltrate accompanied by at least two of the following symptoms:
· Body temperature ≥ 38°C or ≤ 35°C
· Leukocytosis (white blood cell count of ≥10,000/mm3) or leukopenia (white blood cell count of ≤4500/mm3, or more than 15% immature neutrophils)
· Purulent respiratory secretions

	Djuric23
	2018
	· CDC 2014 criteria
and/or
· ECDC 2012 criteria

	Guo22
	2018
	· ATS 2005 criteria

Furthermore:
· Attending physician diagnosis
· Confirmed diagnosis by quality improvement committee

	Yadollahi21
	2018
	CDC/NHSN criteria

	Denis24
	
	Pneumonia was diagnosed using clinical features and confirmed by a radiologist using chest X-rays.
GUIDELINE: Respiratory Management Following Spinal Cord Injury: A Clinical Practice Guideline For Healthcare Professionals (2005)

	Folbert26
	2017
	Pneumonia was defined as a clinical presentation; the diagnosis was confirmed with
· Imaging, and
· Antibiotics were prescribed

	Yoo25
	2017
	We defined post-operative fever (POF) as any body temperature ≥38°C in the early postoperative period occurring between postoperative day 0 and 14
· The diagnostic workup for POF was deemed to be positive for pneumonia using the following definitions: a positive chest x-ray

	Curtis27
	2016
	Defined as:
· Radiological evidence of pulmonary air-space opacification, together with
· Medical record documentation of a clinical diagnosis of pneumonia and
· Treatment with antibiotics
When radiological evidence of pulmonary air-space opacification developed within 24 hours of hospital arrival, these changes were considered to represent contusion rather than infection

	Ewan61
	2015
	HAP was recorded when antibiotics were started for pneumonia by the responsible clinician after 48 hours in hospital. The diagnosis was further characterised using American Thoracic Society (ATS) and British Society for Antimicrobial Chemotherapy (BSAC) guidelines, both of which required a chest radiograph with new infiltrates.
· ATS 2005 guidelines also require two of:
· Fever >38°C
· Leukocytosis or leukopenia and
· Purulent secretions
· BSAC 2008 guidance suggests:
· Purulent tracheal secretions and
· Increased oxygen requirement
· Leukocytosis >10,000 /mm3 or <4,000/mm3, and
· Core temperature >38.3°C

	Yun28
	2015
	· New or progressive infiltrates seen on radiologic examination and
· Evidence of infection
· Documented body temperature >38°C or <36°C, or
· Peripheral white blood cell count ≥12,000 or <4,000 cells/mm3), plus
· One of the following:
· New onset purulent sputum
· Change in character of sputum
· Increase in respiratory secretions
· New onset worsening cough
· Dyspnea or tachypnea, rales/bronchial breath sounds
· Worsening gas exchange
· Same organism isolated from both respiratory and blood cultures
· Positive culture from a minimally contaminated lower respiratory tract specimen
· ≥5% bronchoalveolar lavage-obtained cells containing intracellular bacteria on direct microscopy, or
· Laboratory confirmation of infection with an uncommon pathogen
· Patients not meeting this a priori definition, as outlined by the CDC/NHSN (NB: 2004), could receive a clinical diagnosis by the treating physician if they met the diagnostic criteria with concurrent directed antimicrobial therapy for more than five days.

	Kamiya29
	2015
	Pneumonia was defined as:
· Respiratory distress accompanied by
· An infiltrating shadow on plain radiogram
· Positive sputum cultures and
· An elevated white blood cell count (WBC) or C-reactive protein

	Landeen30
	2014
	Pneumonia status was determined by documentation in medical records, which included:
· Clinic assessments and/or
· Objective surveillance definition (i.e., CDC 2008)

	Yang12
	2014
	Three alternative definitions of pneumonia were assessed:
· Attending diagnosis on or after hospital day 4 (rather than 2) but within 30 days of presentation (to ensure that the cases were hospital-acquired)
· Attending diagnosis that also met American Thoracic Society criteria for pneumonia (to minimize subjectivity in the diagnosis): focal infiltrate on chest radiograph, plus two of three clinical features (fever greater than 38°C, leukocytosis or leukopenia, and purulent secretions)
· Diagnosis as determined by our hospital’s quality improvement committee. The latter assessment, though based in part on physician diagnoses, was completely independent of this study and blinded from the primary outcome as determined by our study team

	Mica32
	2013
	In nonintubated patients, pneumonia was diagnosed only by:
· Conventional chest x-ray studies, and
· Elevated inflammatory parameters (C-reactive protein [CRP], interleukin 6 [IL-6], and procalcitonin [PCT]) in the patient’s blood.

	Hyllienmark33
	2013
	Swedish IC registry criteria:
· A new or progressive infiltrate on either plain chest X-ray or computerised tomography of the chest, together with either:
· Body temperature of 38.5°C and C-reactive protein 100 mg/l or alternatively
· Significant growth of a potential airway pathogen from protected brush specimen (PSB) (103 colonies/ml) or broncho-alveolar lavage (BAL) (104 colonies/ml)
· For both alternative 1 and 2, the criteria must be met within a time period starting 48 h before and ending 48 h after the appearance of a new or progressive lung infiltrate

	Schirmer-Mikalsen31
	2013
	Start of symptoms before 48h of respiratory treatment:
· Infiltrates on chest X-ray
· Leukocytes > 10 or < 3 x 109/l
· Temp. > 38.5°C or < 35°C, and
· Purulent tracheal secretions

	Yeung34
	2012
	The Trauma attending who makes the diagnosis follows the Centers for Disease Control guidelines for diagnosing pneumonia, which include clinical suspicion and new and persistant (>48 h) or progressive radiographic infiltrate plus two of the following: temperature >38°C or <36°C, blood leukocyte count >10,000 cells/mL or <5000 cells/mL, purulent tracheal secretions, and gas exchange degradation.

N.B.: The in-article reference is to the American Thoracic Society 2005 guideline, these were noted in the criteria overview.

	Hakim35
	2012
	CDC 2008 criteria

	Strumwasser36
	2011
	CDC 2008 criteria

	Becher23
	2011
	Hospital-acquired pneumonia was defined as pneumonia that occurred 48h or more after admission. Pneumonia was suspected on clinical grounds:
· Systemic inflammatory response syndrome (SIRS) response
· Worsening respiratory function, and
· New or progressive infiltrates on chest radiograph
· The diagnosis was confirmed with quantitative cultures of lower respiratory secretions; the majority of the cultures were obtained by bronchoalveolar lavage (BAL), with a small number of quantitative deep endotracheal aspirates. Identification of a primary causative pathogen was based on final culture results; a diagnosis of pneumonia was made if a threshold concentration of >10^5 colony-forming units (CFU)/mL was reached.

	Karunakar24
	2010
	Pneumonia was diagnosed after
· A chest x-ray with one or more lobe infiltrates
· White blood cell count greater than 13,000 mL
· Fever, and
· Increasing oxygen requirement or a bronchoalveolar lavage positive for pathogenic bacteria.

	Worrall25
	
	ATS/IDSA guideline based:
· A new or progressive radiographic infiltrate plus
· Two of three clinical features:
· Fever >38°C,
· Leukocytosis (white blood cell count >12,000 K/mm3) or 
· Leukopenia (white blood cell count <4,000 K/mm3), or
· Purulent respiratory secretions.

	García-Alvarez26
	2010
	CDC 1996 definition

	Friese27
	2008
	The diagnosis of pneumonia was established by:
· The presence of a new or progressive infiltrate on chest radiograph in conjunction with ≥1 of the following:
· Leukocytosis or leukopenia
· Core temperature >38°C, and
· A change in sputum character

	Schirmer-Mikalsen28
	2007
	Start of symptoms before 48h of respiratory treatment:
· Infiltrates on chest X-ray
· Leukocytes > 10 or < 3 x 109/l
· Temp. > 38.5°C or < 35°C, and
· Purulent tracheal secretions

	Giamberardino29
	2007
	CDC 1996 definition

	Bochicchio31
	2004
	Absolute criteria – all three of these criteria were required for the diagnosis of pneumonia:
· A new or increasing infiltrate on chest film.
· Purulent tracheobronchial secretions.
· Sputum Gram stain with many polymorphonuclear neutrophils, <10 epithelial cells, and the predominance of one organism.

Additional criteria:
· Fever and temperature >38°C.
· Leukocytosis or leukopenia.
· Rales or dullness on percussion on chest physical examination.
· No improvement on chest film after two or three treatments of chest physiotherapy over a 6-h period.
· Respiratory function worsening (i.e., increased ventilator support).

	Kamel32
	2003
	X-ray criteria

	McKinley33
	2002
	Clinical and radiological evidence of pneumonia

	Carson34
	1999
	Pneumonia was defined by:
· Chest radiograph consistent with infiltrate and antibiotic treatment, or
· Physician diagnosis of pneumonia and subsequent antibiotic treatment

	Claxton35
	1998
	· Temperature >38.5C
· White blood count > 12.0 x 109 L
· Positive sputnm culture and
· New infiltrate on chest radiograph

	Bozorgzadeh36
	1999
	CDC criteria, unknown year. The in-article reference of surgical site infection is to Horan 1999. We therefore assumed that the CDC 1988 criteria for pneumonia diagnosis were used.

	Gonzalez37
	1998
	Chest radiograph diagnostic for a new or progressive infiltrate, consolidation, or pleural effusion plus any one of the following:
· Purulent sputum
· Pathogen isolated from a blood culture; or 
· Pathogen isolated from a transtracheal aspirate, bronchial brushing, or biopsy specimen

	Allen38
	1997
	Pneumonia was diagnosed in the presence of:
· A pulmonary infiltrate on chest x-ray and if three of four clinical criteria existed:
· Fever
· Leukocytosis
· Purulent sputum, and
· New or progressive roentgenographic infiltrate
· Supported by the identification of a pathogen in either the endotracheal aspirate or bronchoalveolar lavage

	Morrison39
	1996
	A pulmonary infection that resulted in treatment with antibiotics

	Renz40
	1995
	CDC 1988 criteria

	Nichols41
	1994
	CDC 1988 criteria

	Beraldo42
	1993
	All patients with:
· More than two episodes of fever (axillary temperature > 38°C) for 24 hours before and whilst undergoing treatment
· Cough
· Yellow sputum
· Chest x-rays showing consolidation, and
· Positive bacterial sputum culture.

	Rello43
	1992
	· Presence of a new and persistent lung opacity on the chest x-ray film, excluding those with clinical evidence of noninfectious origin, plus two of the following items:
· Fever >38°C,
· Leukocytosis > 10,000/cu mm,
· Purulent respiratory secretions

	Moore44
	1989
	Lobar pneumonia included fibrile patients with:
· Roentgenographic changes indicating at least lobar involvement with
· A positive sputum culture

	Moore45
	1989
	Diagnostic criteria for pneumonia included:
· Fever
· Leukocytosis
· Purulent sputum samples, and
· A new infiltratie on chest X-ray studies

	LoCurto46
	1986
	An inflammatory process involving the pulmonary parenchyma, identified on
· Chest radiogram and accompanied by
· Clinical signs and symptoms
· Fever, and
· Leukocytosis, with
· Positive sputum cultures

	Grover47
	1977
	Radiographic evidence

	Abbreviations: ATS, American Thoracic Society; BSAC, British Society for Antimicrobial Chemotherapy; CDC, Center for Disease Control; ECDC, European CDC; IC, Intensive Care unit; ICD, International Classification of Diseases; IDSA, Infectious Diseases Society of America; NHSN, National Healthcare Safety Network; NNIS, National Nosocomial Infections Surveillance; 





	Supplemental Table 5. Complete overview of the MINORS criteria scoring of included studies.

	First author (year)
	MINORS criteria§

	
	A clearly stated aim
	Inclusion of consecutive patients
	Prospective collection of data
	Endpoints appropriate to the aim of the study
	Unbiased assessment of the study endpoint
	Follow-up period appropriate to the aim of the study
	Loss to follow up less than 5%
	Prospective calculation of the study size
	An adequate control group
	Contemporary groups
	Baseline equivalence of groups
	Adequate statistical analyses
	Total score

	Seok19
	1
	2
	1
	2
	0
	0
	1
	0
	2
	2
	1
	2
	14

	Conradsson20
	2
	2
	2
	1
	0
	1
	0
	0
	2
	2
	0
	2
	14

	Warren18
	2
	1
	1
	1
	0
	0
	0
	0
	2
	2
	1
	2
	12

	Wutzler17
	2
	2
	2
	1
	0
	1
	0
	0
	2
	2
	2
	2
	15

	Djuric23
	2
	2
	2
	2
	2
	2
	1
	0
	2
	2
	1
	2
	20

	Guo22
	2
	1
	2
	1
	0
	2
	0
	0
	2
	2
	1
	2
	15

	Yadollahi21
	2
	2
	2
	2
	0
	0
	0
	0
	2
	2
	0
	0
	11

	Denis24
	1
	2
	2
	2
	0
	2
	0
	0
	2
	2
	1
	2
	16

	Folbert26
	2
	2
	1
	2
	0
	1
	0
	0
	2
	2
	1
	2
	14

	Yoo25
	2
	2
	1
	2
	0
	2
	0
	2
	2
	1
	1
	2
	17

	Curtis27
	2
	2
	2
	2
	0
	2
	2
	2
	2
	2
	1
	2
	21

	Ewan61
	2
	2
	2
	1
	0
	2
	0
	0
	NA
	NA
	NA
	NA
	9*

	Yun28
	2
	2
	1
	2
	0
	2
	0
	0
	NA
	NA
	NA
	NA
	9*

	Kamiya29
	2
	2
	1
	1
	0
	0
	1
	0
	2
	2
	1
	2
	14

	Landeen30
	2
	2
	1
	2
	1
	2
	0
	1
	2
	2
	1
	2
	18

	Yang12
	2
	2
	1
	1
	0
	2
	0
	0
	2
	2
	1
	2
	15

	Mica32
	2
	2
	1
	2
	0
	2
	0
	0
	2
	2
	1
	2
	16

	Hyllienmark33
	2
	2
	2
	2
	0
	2
	2
	0
	NA
	NA
	NA
	NA
	12*

	Schirmer-Mikalsen31
	2
	2
	1
	2
	0
	0
	0
	0
	2
	2
	1
	2
	14

	Yeung34
	2
	2
	2
	2
	1
	2
	1
	2
	2
	2
	2
	2
	22

	Hakim35
	2
	2
	1
	2
	0
	0
	0
	0
	NA
	NA
	NA
	NA
	7*

	Strumwasser36
	2
	2
	1
	1
	0
	1
	0
	0
	NA
	NA
	NA
	NA
	7*

	Becher23
	2
	2
	1
	1
	0
	0
	0
	0
	2
	2
	1
	2
	12

	Karunakar24
	2
	2
	1
	2
	0
	1
	0
	1
	2
	1
	2
	2
	16

	Worrall25
	2
	2
	2
	1
	0
	1
	0
	0
	0
	0
	0
	2
	10

	García-Alvarez26
	2
	2
	1
	1
	0
	0
	0
	0
	2
	1
	0
	2
	11

	Friese27
	2
	2
	1
	0
	1
	2
	1
	0
	0
	2
	0
	2
	13

	Schirmer-Mikalsen28
	1
	2
	1
	1
	0
	1
	0
	0
	1
	2
	1
	2
	11

	Giamberardino29
	2
	2
	1
	1
	0
	1
	0
	0
	0
	2
	0
	2
	9

	Bochicchio31
	2
	2
	2
	1
	0
	0
	0
	0
	0
	2
	0
	2
	11

	Kamel32
	1
	2
	1
	1
	0
	1
	0
	0
	0
	2
	0
	2
	14

	McKinley33
	2
	1
	2
	2
	0
	2
	0
	0
	1
	2
	0
	2
	12

	Carson34
	2
	2
	1
	2
	0
	0
	0
	0
	1
	2
	0
	2
	12

	Claxton35
	2
	2
	1
	2
	0
	1
	0
	0
	2
	2
	1
	2
	14

	Bozorgzadeh36
	2
	1
	2
	1
	0
	0
	0
	0
	2
	2
	1
	2
	15

	Gonzalez37
	2
	2
	2
	2
	2
	0
	0
	0
	2
	2
	0
	1
	15

	Allen38
	1
	1
	1
	1
	0
	0
	0
	0
	1
	2
	0
	1
	8

	Morrison39
	2
	2
	1
	1
	0
	1
	0
	0
	NA
	NA
	NA
	NA
	6*

	Renz40
	2
	2
	2
	1
	0
	2
	0
	0
	NA
	NA
	NA
	NA
	8*

	Nichols41
	2
	2
	2
	1
	2
	2
	0
	2
	2
	2
	0
	2
	19

	Beraldo42
	1
	1
	0
	1
	0
	1
	0
	0
	NA
	NA
	NA
	NA
	4*

	Rello43
	2
	2
	2
	1
	0
	2
	0
	0
	2
	2
	0
	2
	14

	Moore44
	1
	2
	2
	2
	0
	0
	0
	0
	2
	2
	2
	2
	15

	Moore45
	0
	1
	2
	1
	0
	0
	1
	0
	2
	2
	2
	2
	13

	LoCurto46
	2
	2
	2
	1
	0
	0
	0
	0
	2
	2
	1
	1
	13

	Grover47
	1
	1
	2
	1
	2
	0
	0
	0
	2
	2
	0
	1
	13

	§The study quality was measured using the MINORS criteria; the potential score ranges from 0 (lowest) to 16 or 24 (highest).
*These studies could score a maximum of 16 points, as they were non-comparative studies.



