Table S1: Results of the Delphi process for the various statements on the risk factors, clinical suspicion, and evaluation of fungal pneumonia in non-neutropenic critically ill subjects
	STATEMENT
	RESPONSE
	LoC
	EVIDENCE BASIS

	Risk factors in non-neutropenic or non-HIV-infected hosts
	
	
	

	Corona virus disease-2019 (COVID-19)
	Yes
	95%
	Evidence-informed consensus

	Chronic obstructive pulmonary disease (COPD)
	Yes
	85%
	Evidence-informed consensus

	Influenza
	Yes
	80%
	Evidence-informed consensus

	Poorly controlled diabetes mellitus (HbA1c >8.5%) or diabetic ketoacidosis
	Yes
	75%
	Regional epidemiology, expert consensus 

	Chronic liver disease
	Yes
	75%
	Evidence-informed consensus

	Chronic kidney disease
	Yes
	70%
	Evidence-informed consensus

	Extracorporeal membrane oxygenation
	No
	79%
	Expert consensus 

	Prolonged intensive care unit (ICU) admission
	No
	74%
	Expert consensus

	Prolonged endotracheal intubation (>48 hours)
	No
	69%
	Expert consensus

	Acute pancreatitis
	No
	64%
	Expert consensus

	Prolonged antibiotic therapy (>96 hours)
	No
	53%
	Insufficient evidence, no consensus 

	Clinical suspicion
	
	
	

	Progressive lung opacities despite appropriate antibiotic therapy for 48 hours
	Yes
	80%
	Expert consensus 

	Recrudescent fever 
	Yes
	85%
	Expert consensus

	Sinopulmonary syndrome
	Yes
	85%
	Expert consensus and regional epidemiology

	Moderate-massive hemoptysis 
	Yes
	75%
	Evidence-informed consensus

	Pleuritic chest pain
	Yes
	61%
	Expert consensus

	Persistent bronchospasm refractory to therapy
	Yes
	50%
	Insufficient evidence, no consensus 

	Persistent wheezing or acute lung collapse in patients without asthma or COPD
	Yes
	55%
	Insufficient evidence, no consensus 

	Pleural rub
	No
	67%
	Expert consensus 

	Pleural effusion
	No
	72%
	Expert consensus

	Large consolidation on chest radiograph
	No
	55%
	Expert consensus

	Imaging suspected fungal pneumonia
	
	
	

	Computed tomography (CT) of the thorax
	Yes
	100%
	Evidence-informed consensus

	CT or chest radiograph
	Yes
	66%
	Expert consensus

	MRI of the thorax
	No
	89%
	Evidence-informed consensus 

	Ultrasonography
	No
	89%
	Evidence-informed consensus

	CT pulmonary angiography 
	No
	52%
	Expert consensus, insufficient evidence 

	CT findings
	
	
	

	Lung nodules
	Yes
	95%
	Evidence-informed consensus

	Cavitation
	Yes
	95%
	Evidence-informed consensus

	Halo sign
	Yes
	95%
	Evidence-informed consensus

	Air crescent
	Yes
	95%
	Evidence-informed consensus

	Reversed halo sign
	Yes
	95%
	Evidence-informed consensus

	Mycotic aneurysm
	Yes
	90%
	Evidence-informed consensus

	Peribronchial consolidation
	Yes
	84%
	Evidence-informed consensus

	Large areas of consolidation
	Yes
	74%
	Evidence-informed consensus

	Peribronchovascular nodules
	No
	53%
	Expert consensus

	Diagnostic sample acquisition
	
	
	

	Bronchoscopy and bronchoalveolar lavage
	Yes
	100%
	Evidence-informed consensus

	Radial endobronchial ultrasound guidance for bronchoscopy
	Yes
	88%
	Expert consensus, indirect evidence

	Image-guided TruCut biopsy or fine-needle aspiration
	Yes
	89%
	Expert consensus, indirect evidence

	Endotracheal aspirate
	Yes
	83%
	Expert consensus

	Sputum
	Yes
	69%
	Expert consensus

	Surgical lung biopsy
	Yes
	53%
	Insufficient evidence, expert opinion

	Pleural fluid
	No
	63%
	Expert consensus





Table S2: Summary of results on the laboratory diagnosis of fungal pneumonia in non-neutropenic critically ill subjects
	Laboratory diagnosis
	Response
	LoC
	Evidence basis

	Direct microscopy
	
	
	

	Calcofluor-stained smears
	Yes
	88%
	Evidence-informed consensus

	KOH mount and special stains (GMS for Pneumocystis)
	Yes
	88%
	Evidence-informed consensus

	Culture and species identification
	
	
	

	MALDI-TOF
	Yes
	94%
	Evidence-informed consensus

	Commercial phenotypic method
	Yes 
	87%
	Evidence-informed consensus

	PCR-sequencing for identification
	Yes
	83%
	Evidence-informed consensus

	In-house phenotypic method
	Yes
	75%
	Expert consensus

	Indication for antifungal susceptibility testing
	
	
	

	Lack of response to primary therapy
	Yes 
	100%
	Expert consensus

	Specific species isolated
	Yes
	100%
	Expert consensus

	Local antifungal resistance >10% in a particular species
	Yes
	100%
	Expert consensus

	Routinely for all isolates
	No
	61%
	Expert consensus

	Method for antifungal susceptibility testing
	
	
	

	Commercially available methods like Vitek
	No
	65%
	Expert consensus, indirect evidence

	Disc diffusion methods
	No
	59%
	Expert consensus

	Non-culture-based investigations for diagnosis
	
	
	

	BAL fluid galactomannan > 1
	Yes
	100
	Evidence-informed consensus

	Serum galactomannan >0.5
	Yes
	88%
	Evidence-informed consensus

	BAL fluid or serum LFA for Aspergillus
	Yes
	78%
	Evidence-informed consensus

	PCR for Aspergillus/Mucor in BALF-Commercial
	Yes
	76%
	Expert consensus, limited ICU validation

	PCR for Aspergillus/Mucor in BALF-In-house
	Yes
	56%
	No consensus, insufficient evidence

	PCR for Aspergillus/Mucor in blood -Commercial
	Yes
	50%
	No consensus, insufficient evidence

	Serum beta-D-glucan >80 pg/mL
	Yes
	50%
	No consensus, insufficient evidence

	PCR for Aspergillus/Mucor in blood-In-house
	No
	50%
	No consensus, insufficient evidence

	Features favoring mucormycosis over invasive aspergillosis in suspected fungal pneumonia
	
	
	

	Uncontrolled diabetes mellitus
	Yes 
	100%
	Expert consensus, regional epidemiology

	Reversed halo sign
	Yes
	100%
	Evidence-informed consensus

	Mass-like lesions 
	Yes
	100%
	Evidence-informed consensus

	Bird’s nest sign
	Yes
	89%
	Evidence-informed consensus

	Large areas of consolidation
	Yes
	78%
	Evidence-informed consensus

	Mycotic aneurysm
	Yes
	78%
	Evidence-informed consensus

	Diagnosis of fungal pneumonia
	
	
	

	Definite: Demonstration of fungus on direct microscopy or histopathology, or culture on samples collected from sterile sites
	Yes
	100%
	Expert consensus

	Probable: Presence of at least one of each: risk factors, compatible clinical and radiological findings, and demonstration of fungus from the non-sterile respiratory tract OR
	Yes
	61%
	Expert consensus

	Presence of at least one of each: risk factors, compatible clinical and radiological findings, and demonstration of non-culture-based mycological tests from the non-sterile respiratory tract
	No
	61%
	Expert consensus

	Possible: Presence of at least one of each, risk factors and compatible clinical and radiological findings, with no mycological evidence
	Yes 
	100%
	Expert consensus


BAL – bronchoalveolar lavage; GMS - Gomori Methenamine silver; KOH – potassium hydroxide; LFA – lateral flow assay; MALDI TOF - Matrix-Assisted Laser Desorption/Ionization – Time-of-Flight; PCR – polymerase chain reaction

Table S3: Summary of results on the prevention and treatment of fungal pneumonia in non-neutropenic critically ill subjects
	Prevention
	Response
	LoC
	Evidence basis

	HEPA filter in ICU
	Yes
	100%
	Evidence-informed consensus

	Mask in high-risk patients in the ICU where a HEPA filter is not available
	Yes
	67%
	Expert consensus

	Prophylactic antifungal therapy in non-neutropenic hosts in the ICU setting
	No
	94%
	Expert consensus

	Treatment
	
	
	

	Pre-emptive or empiric therapy
	
	
	

	Presence of the above-mentioned risk factors but no fever, symptoms, suggestive radiology or elevated biomarkers
	No
	100%
	Expert consensus

	No fever, symptoms or clinic-radiological suspicion, but surveillance culture shows Aspergillus spp. or elevated beta-d-glucan
	No
	73.7%
	Expert consensus, indirect evidence 

	Illustrative scenarios
	
	
	

	Subject with COPD exacerbation on mechanical ventilation developing fever; suspicious CT imaging suggestive of invasive pulmonary aspergillosis
	Yes
	90%
	Expert consensus

	Diabetes mellitus with diabetic ketoacidosis, non-resolving pneumonia, and CT showing large consolidation/cavity/reversed halo sign, with negative endotracheal aspirate fungal smear and culture, negative blood and bacterial cultures
	Yes
	84%
	Expert consensus

	Patient of acute pancreatitis on mechanical ventilation, with fever, bacterial blood culture sterile, received broad-spectrum antibacterial and fungal markers or cultures awaited or negative
	Yes
	53%
	Expert consensus

	Empiric antifungal therapy
	
	
	

	Choice (First or second choice)
	
	
	

	Amphotericin B
	Yes
	88%
	Expert consensus, indirect evidence

	Voriconazole 
	Yes
	56%
	

	Isavuconazole
	Yes
	56%
	

	Posaconazole
	Yes
	25%
	

	Echinocandins
	Yes
	0
	

	Amphotericin B with voriconazole
	Yes
	0
	

	Echinocandin with voriconazole 
	Yes
	0
	

	Duration
	
	
	

	Guided by clinical and radiological response 
	Yes 
	100%
	Expert consensus

	Minimum of 6-12 weeks of therapy
	Yes 
	75%
	Expert consensus

	Antifungal agents for targeted therapy
	
	
	

	Aspergillus spp.
	
	
	

	Voriconazole 
	Yes
	100%
	Expert consensus, indirect evidence

	Posaconazole
	Yes
	83%
	

	Isavuconazole
	Yes
	78%
	

	Itraconazole
	Yes
	41%
	

	Echinocandins 
	No
	63%
	

	Amphotericin B
	No
	56%
	

	Mucorales
	
	
	

	Amphotericin B
	Yes
	100%
	Expert consensus, indirect evidence

	Isavuconazole
	Yes
	81%
	

	Posaconazole 
	Yes
	75%
	

	Voriconazole
	No
	100%
	

	Echinocandins
	No
	81%
	


COPD – chronic obstructive pulmonary disease; CT – computed tomography; HEPA - High efficiency particulate air; ICU - Intensive care unit

Table S4: Treatment duration, therapeutic drug monitoring, and response assessment of fungal pneumonia in non-neutropenic critically ill subjects
	Therapeutic drug monitoring (TDM)
	Response
	LoC
	Evidence basis

	Drugs that would require therapeutic monitoring
	
	
	

	Voriconazole
	Yes
	100%
	Evidence-informed consensus

	Posaconazole
	Yes
	89%
	Evidence-informed consensus

	Itraconazole
	Yes
	78%
	Evidence-informed consensus

	Isavuconazole
	Yes
	41%
	Insufficient evidence, expert opinion

	Echinocandins
	No
	94%
	Evidence-informed consensus

	Amphotericin-B
	No
	94%
	Evidence-informed consensus

	Timing of TDM after antifungal initiation 
	
	
	

	Seventh day
	Yes
	82%
	Evidence-informed consensus

	Third day 
	Yes
	62%
	

	14th day
	Yes
	37%
	

	Preferred assay for TDM
	
	
	

	HPLC with ultraviolet fluorescence 
	Yes
	100%
	Expert consensus, indirect evidence

	Liquid chromatography-mass spectrometry
	Yes
	77%
	Expert consensus, indirect evidence

	Bioassay
	Yes
	38%
	Expert consensus, indirect evidence

	Strategies to adopt when TDM is not available
	
	
	

	Ensure compliance with therapy and use a more bioavailable formulation (e.g., suprabioavailable or sustained release preparations)
	Yes
	100%
	Expert consensus 

	Check and avoid drugs with potential interactions
	Yes
	94%
	Expert consensus

	Avoid the use of concomitant proton pump inhibitors 
	Yes
	94%
	Expert consensus

	Switch to intravenous preparation
	Yes
	94%
	Expert consensus

	Duration of treatment
	
	
	

	Guided by clinical and radiological response 
	Yes 
	100%
	Expert consensus

	Minimum of 6-12 weeks therapy
	Yes 
	88%
	Expert consensus

	Follow-up
	
	
	

	Timing 
	
	
	

	After one month
	Yes
	100%
	Expert consensus

	After 3 months
	Yes
	71%
	Expert consensus

	After six weeks
	Yes
	70%
	Expert consensus

	After 6 months
	Yes
	75%
	Expert consensus

	After 1 year
	Yes
	38%
	Expert consensus

	Investigations during follow-up
	
	
	

	Guided by clinical symptoms
	Yes
	90%
	Expert consensus

	Chest radiograph, irrespective of symptoms
	Yes
	74%
	Expert consensus, indirect evidence

	Computed tomography of thorax, irrespective of symptoms
	Yes
	68%
	Expert consensus

	Diagnostic bronchoscopy, irrespective of symptoms
	No
	88%
	Expert consensus

	Magnetic resonance imaging of the chest, irrespective of symptoms
	No
	84%
	Expert consensus

	Serum galactomannan or β-D-glucan, irrespective of symptoms
	No
	65%
	Expert consensus


HPLC - High-Performance Liquid Chromatography

Table S5: Results of the Delphi process for the various statements on the risk factors, clinical evaluation, and management of pneumocystis pneumonia in non-neutropenic critically ill subjects
	[bookmark: _Hlk204055296]Statement
	Response
	LoC
	Evidence basis

	Risk factors (other than HIV, malignancies, or transplantation)
	
	
	

	Glucocorticoids 
	Yes
	100%
	Evidence-informed consensus

	TNFα inhibitors
	Yes
	78%
	Evidence-informed consensus

	Methotrexate
	Yes
	72%
	Evidence-informed consensus

	Cyclophosphamide
	Yes
	83%
	Evidence-informed consensus

	Rituximab 
	Yes
	72%
	Evidence-informed consensus

	Alemtuzumab
	Yes
	72%
	Expert consensus 

	Mycophenolate mofetil
	Yes
	50%
	Expert consensus

	Uncontrolled diabetes mellitus
	No
	72%
	Expert consensus, indirect evidence 

	Biomarkers suggestive of PCP
	
	
	

	Serum lactate dehydrogenase 
	Yes
	89%
	Evidence-informed consensus, indirect evidence and extrapolation from non-critically ill population

	Serum β-D-glucan 
	Yes
	89%
	

	Serum galactomannan 
	No
	72%
	

	C-reactive protein
	No
	56%
	

	Investigations in respiratory specimens (sputum, induced sputum, endotracheal aspirate, or bronchoalveolar lavage fluid)
	
	
	

	Gomori Methenamine Silver
	Yes
	100%
	Expert consensus

	PCR assay 
	Yes
	100%
	

	KOH mount
	No
	100%
	

	Calcofluor white
	Yes
	61%
	

	Toluidine blue
	Yes
	56%
	

	Wright-Giemsa stain, Gram-Weigert (tissue sections)
	Yes
	44%
	

	Additional investigations
	
	
	

	Transbronchial lung biopsy
	Yes
	67%
	Evidence-informed consensus

	Blood fungal culture 
	No
	83%
	Evidence-informed consensus

	Diffuse ground glass opacitiesa
	Yes
	100%
	Evidence-informed consensus

	Indications for empiric therapy in critically ill
	
	
	

	Diffuse ground glass opacities in those with the above-mentioned risk factors
	Yes
	100%
	Expert consensus, indirect evidence

	Diffuse ground glass opacities in the absence of any known risk factors
	No
	68%
	Expert consensus 

	Choice of therapy
	
	
	

	Trimethoprim-sulfamethoxazole
	Yes 
	100%
	Evidence-informed consensus

	Clindamycin-primaquine
	Yes
	61%
	Evidence-informed consensus

	Pentamidine isethionate
	Yes
	55%
	Evidence-informed alternative, low-level consensus

	Dapsone
	Yes
	55%
	Evidence-informed alternative, low-level consensus

	Atovaquone
	Yes
	44%
	Evidence-informed alternative, no consensus

	Macrolides
	No
	89%
	Evidence-informed dissensus

	Difluoromethylornithine (DFMO)
	No
	78%
	Evidence-informed

	Pyrimethamine with sulfadiazine or trisulfapyrimidines
	No
	72%
	Evidence-informed

	Trimetrexate
	No
	72%
	Expert consensus 

	Echinocandins
	No
	67%
	Expert consensus 

	Piritrexim
	No
	61%
	Expert consensus 

	When trimethoprim-sulfamethoxazole is contraindicated, what should be the treatment?
	
	
	

	Clindamycin plus primaquine
	Yes
	89%
	Expert consensus 

	Intravenous pentamidine
	Yes
	72%
	Expert consensus 

	Trimethoprim plus dapsone
	Yes
	56%
	Expert consensus 

	Atovaquone
	Yes
	56%
	Expert consensus 

	Adjunctive corticosteroids for severe PCP with hypoxemia
	Yes
	72%
	Expert consensus, extrapolated evidence


aIn the appropriate clinical setting (potential risk factors) or exclusion of alternative diagnoses like viral pneumonia
KOH – Potassium hydroxide; PCR – polymerase chain reaction
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