Supplementary Material S1 — Search strategies
· PubMed (n = 45): ("rheumatoid arthritis"[MeSH Terms] OR "arthritis"[MeSH Terms] OR "inflammatory arthritis"[Title/Abstract] OR arthritis[Title/Abstract]) AND ("ultrasonography, lung"[MeSH Terms] OR "lung ultrasound"[Title/Abstract] OR "lung ultrasonography"[Title/Abstract] OR LUS[Title/Abstract])
· Embase (n = 146; sources: Embase, MEDLINE, Preprints, Clinical Trials): ('rheumatoid arthritis'/exp OR 'rheumatoid arthritis':ti,ab,kw OR ra:ti,ab,kw OR 'arthritis'/exp OR arthritis:ti,ab,kw OR 'inflammatory arthritis':ti,ab,kw) AND ('lung ultrasonography'/exp OR 'lung ultrasound':ti,ab,kw OR 'lung ultrasonography':ti,ab,kw OR lus:ti,ab,kw OR 'pulmonary ultrasound':ti,ab,kw OR 'chest ultrasound':ti,ab,kw)
· Scopus (n = 80): TITLE-ABS-KEY("rheumatoid arthritis" OR RA OR arthritis OR "inflammatory arthritis") AND TITLE-ABS-KEY("lung ultrasound" OR "lung ultrasonography" OR "pulmonary ultrasound" OR "chest ultrasound" OR LUS)
· Google Scholar (n = 984): ("rheumatoid arthritis" OR arthritis OR "inflammatory arthritis") AND ("lung ultrasound" OR "lung ultrasonography" OR LUS). Given Google Scholar's limited export and filtering functions, all 984 retrieved records were manually screened by title, with no arbitrary cut-off applied.
· Deduplication: duplicate records across the four databases were identified and removed manually by a single reviewer (n = 151 removed).

Supplementary Figure S1. Deeks’ funnel plot for the assessment of publication bias in studies using a threshold of ≥5 B-lines (n = 6).
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Supplementary Table S1. Methodological quality assessment of included studies using the QUADAS-2 tool. This table summarizes the risk of bias and applicability concerns for the selected studies evaluating the diagnostic accuracy of lung ultrasound versus high-resolution computed tomography in rheumatoid arthritis-associated interstitial lung disease.
	STUDY CHARACTERISTICS
	QUADAS-2: PATIENT SELECTION
	QUADAS-2: INDEX TEST
	QUADAS-2: REFERENCE STANDARD
	QUADAS-2: FLOW & TIMING

	First Author
	Year
	Risk of Bias
	Applicability
Concern
	Risk of Bias
	Applicability
Concern
	Risk of Bias
	Applicability
Concern
	Risk of Bias

	Cogliati
	2014
	HIGH
	HIGH
	LOW
	LOW
	LOW
	LOW
	LOW

	Moazedi-Fürst
	2015
	LOW
	LOW
	LOW
	LOW
	LOW
	LOW
	LOW

	Mena-Vázquez
	2021
	HIGH
	HIGH
	HIGH
	HIGH
	UNCLEAR
	LOW
	UNCLEAR

	Fotoh
	2021
	HIGH
	HIGH
	HIGH
	HIGH
	UNCLEAR
	LOW
	UNCLEAR

	Di Carlo
	2022
	HIGH
	HIGH
	HIGH
	LOW
	LOW
	LOW
	LOW

	Gutierrez
	2022
	LOW
	LOW
	LOW
	LOW
	UNCLEAR
	LOW
	LOW

	Otaola
	2025
	LOW
	LOW
	UNCLEAR
	LOW
	UNCLEAR
	LOW
	LOW

	Santos-Moreno
	2024
	HIGH
	HIGH
	HIGH
	HIGH
	LOW
	LOW
	LOW

	Otaola
	2024
	LOW
	LOW
	LOW
	LOW
	LOW
	LOW
	LOW

	Ottaviani
	2025
	LOW
	LOW
	UNCLEAR
	LOW
	LOW
	LOW
	LOW

	Schneeberger
	2025
	LOW
	LOW
	LOW
	LOW
	LOW
	LOW
	LOW

	Vermant
	2025
	LOW
	LOW
	UNCLEAR
	LOW
	LOW
	LOW
	UNCLEAR

	Zheng
	2025
	HIGH
	HIGH
	LOW
	LOW
	LOW
	LOW
	UNCLEAR

	Al Sharaky
	2025
	HIGH
	HIGH
	HIGH
	HIGH
	UNCLEAR
	LOW
	UNCLEAR







Supplementary Table S2. Lung ultrasound technical and operator-related characteristics of the included studies.
	Study
	Patient position
	Equipment
	Probe and frequency
	Operator background
	Number of LUS operators
	LUS blinding
	Reliability assessment

	Cogliati 2014
	Supine for anterior scans; seated for posterior scans
	EnVisor, Philips; Vscan, GE Healthcare also evaluated
	Convex (2-5 MHz); PS-USD phased-array (1.7-3.8 MHz)
	Expert physician for standard LUS; short-trained physician for PS-USD
	1 per examination; 2 operators overall
	Blinded to HRCT and clinical data
	Previous interobserver r = 0.96

	Moazedi-Fuerst 2015
	Supine for anterior scans; seated for lateral and posterior scans
	LOGIQ 7, GE Healthcare
	Convex (3.5 MHz); linear probe for pleural assessment (frequency NR)
	Experienced LUS investigators
	2
	Blinded to HRCT; clinical blinding NR
	NR

	Mena-Vázquez 2021
	Supine for anterior scans; seated for posterior scans
	MyLab 9, Esaote
	Curved linear multifrequency (1-8 MHz); 2.5-3.5 MHz used for ILD assessment
	Rheumatologist with expertise in musculoskeletal and pulmonary ultrasound
	1
	Blinded to clinical data; HRCT performed after LUS
	NR

	Fotoh 2021
	NR
	Affiniti 50G, Philips
	Linear broadband (4-13 MHz)
	NR
	NR
	NR
	NR

	Di Carlo 2022
	NR
	MyLab Class C, Esaote
	Linear (4-13 MHz)
	Expert rheumatologist with 10 years of LUS experience
	1
	Blinded to HRCT, clinical data, and PFTs
	NR

	Gutierrez 2022
	Supine or near-supine with arms elevated for anterior and lateral scans; seated for posterior scans
	MyLab 70 XVG, Esaote; Marshall M15
	Linear (5-13 MHz and 4-12 MHz)
	Rheumatologists experienced in LUS
	2
	Blinded to clinical, laboratory, and PFT data; HRCT blinding NR
	Pre-study interobserver k = 0.82

	Otaola 2025
	NR
	Multiple machines across centres
	Convex and/or linear probes, depending on centre 
	Rheumatologists in 4 centres; pulmonologist in 1 centre
	1 observer per centre; 5 centres
	Blinded to HRCT
	Preliminary virtual training and agreement session; no formal reliability metric

	Santos-Moreno 2024
	NR
	MyLab Seven, Esaote
	Convex (2-5 MHz)
	Pulmonologist and rheumatologist with LUS expertise
	2 examiners; 1 image interpreter
	Blinded image interpretation reported; details NR
	NR

	Otaola 2024
	NR
	Mylab 70 XVG, Esaote
	Convex (1-8 MHz)
	Rheumatologist with 3 years of LUS experience
	1
	Blinded to HRCT and clinical data
	NR

	Ottaviani 2025
	Near-supine for anterior and lateral scans; seated for posterior scans
	MyLab 70 or MyLab X8, Esaote
	Linear (5-13 MHz)
	Trained sonographer
	1
	Blinded to HRCT and pulmonary symptoms
	Intraobserver k = 0.93; interobserver k = 0.65

	Schneeberger 2025
	Supine for anterolateral scans; seated for posterior scans
	MyLab 70 XVG, Esaote
	Convex (1-8 MHz)
	Expert physician
	1
	Blinded to clinical and HRCT data
	NR

	Vermant 2025
	Seated 
	Lumify portable ultrasound system, Philips
	Curved array (3.5 MHz)
	European Respiratory Society-certified examiner
	1 acquisition examiner; 2 independent scorers for reliability clips
	LUS acquisition blinding to HRCT NR
	Interobserver k = 0.73; intraobserver k = 0.87; ICC = 0.93

	Al Sharaky 2025
	Supine for anterior scans; seated for lateral and posterior scans
	LOGIQ E10, GE Healthcare
	ML6-15 and linear L2-9 probes
	NR
	NR
	NR
	NR

	Zheng 2025
	NR
	Siemens ultrasound system, model NR
	Cardiac sector (2.5-3.5 MHz)
	Two senior ultrasound physicians
	2
	Blinded to clinical, serological and radiographic information
	NR


Reliability assessment refers to formal intraobserver or interobserver reliability of LUS acquisition, interpretation, or B-line quantification, when reported. Agreement between LUS and HRCT was not considered an operator reliability measure. Abbreviations: HRCT = high-resolution computed tomography; ICC = intraclass correlation coefficient; ILD = interstitial lung disease; k = Cohen’s kappa; LUS = lung ultrasound; NR = not reported; PFTs = pulmonary function tests; PS-USD = pocket-size ultrasound device.
Supplementary Table S3. HRCT reference-standard characteristics of the included studies.
	Study
	Timing LUS-HRCT
	HRCT acquisition reporting
	HRCT diagnostic criterion
	Additional HRCT characterization
	N HRCT readers
	HRCT reader blinded to LUS
	Consensus / central reading
	HRCT-positive cases

	Cogliati 2014
	NR
	Detailed
	Qualitative HRCT diagnosis
	Warrick score
	NR
	NR
	NR
	13/39

	Moazedi-Fuerst 2015
	NR
	NR
	Remy-Jardin-based ILD signs
	None
	1
	Yes
	NR
	7/25 in RA subgroup

	Mena-Vázquez 2021
	After LUS; interval NR
	NR
	ATS/ERS-based ILD diagnosis
	UIP/NSIP pattern classification
	NR
	NR
	NR
	35/71

	Fotoh 2021
	NR
	Detailed
	HRCT + PFT based diagnosis
	Warrick score + semiquantitative CT grade
	1
	NR
	NR
	75/150

	Di Carlo 2022
	Within 2 weeks after LUS
	NR
	CaM fibrosis >10.7%
	CaM quantification + HRCT pattern classification
	NR
	NR
	NR
	30/72 for diagnostic accuracy reconstruction

	Gutierrez 2022
	1 month before to 14 days after LUS
	Partial
	Warrick-based ILD assessment
	Warrick score + severity categories
	2
	NR
	No; mean of two readers used
	27/74

	Otaola 2025
	Within 30 days
	Centre-specific detailed
	Binary ILD/no ILD classification
	HRCT pattern and extent <20%/>20%
	1 per centre; second reader in selected cases
	Partially reported
	Centre-based; selected consensus
	53/203

	Santos-Moreno 2024
	NR
	Partial
	Warrick score ≥7
	Warrick score + extension index + HRCT pattern
	1
	Yes
	No
	117/192

	Otaola 2024
	Within 30 days
	Detailed
	Binary ILD/no ILD classification
	HRCT pattern + extent <20%/>20%
	1; second reader if uncertainty
	Yes
	Yes, if uncertainty
	32/106

	Ottaviani 2025
	Same day
	Partial
	ATS/ERS-based ILD diagnosis
	Warrick score + pattern
	1
	Yes
	No
	44/101

	Schneeberger 2025
	Within 30 days
	Detailed
	Guideline-based binary ILD/no ILD classification
	HRCT pattern classification
	1; second reader if doubt
	NR
	Yes, if uncertainty
	31/107

	Vermant 2025
	Within 3 months
	Partial
	Radiological ILC score used for diagnostic accuracy analysis
	Clinical-radiological score + Fleischner ILC classification also reported
	2 separate scorers
	Yes
	No
	21/110 radiological ILC/ILD-positive cases

	Al Sharaky 2025
	NR
	Partial
	RA-ILD vs RA-non-ILD; criteria NR
	None
	NR
	NR
	NR
	9/30

	Zheng 2025
	Within 1 month
	Detailed
	ATS/ERS-based ILD diagnosis
	NSIP/UIP pattern classification
	1
	Yes
	No
	76/120


Detailed HRCT acquisition reporting indicates that both the scanner and relevant acquisition parameters were reported. Partial reporting indicates that only selected technical details or general protocol information were provided. HRCT reader blinding refers to blinding of the HRCT reader to LUS findings. In Fotoh 2021, HRCT status of controls was unclear because controls were described as having normal chest X-ray and PFTs, although a Warrick score of 0 was reported. In Di Carlo 2022, the main text reported significant RA-ILD in 25/72 patients, whereas the published ROC table for LUS diagnostic performance was internally consistent with 30 HRCT-positive and 42 HRCT-negative patients. For the present meta-analysis, the 2x2 table was reconstructed from the published ROC table. In Otaola 2025, HRCT interpretation was centre-based rather than performed through a single centralised reading procedure; blinding and consensus procedures were not uniform across centres. In Schneeberger 2025, the Results section reported 31/107 HRCT-positive ILD cases, whereas the abstract reported 30/107. In Vermant 2025, HRCT-positive cases refer to the purely radiological definition used for diagnostic accuracy analysis, including NFILC, FILC, and AILC. One patient had missing LUS data; therefore, the reconstructed 2x2 table was based on 109 paired LUS-HRCT observations. Abbreviations: ATS/ERS = American Thoracic Society/European Respiratory Society; CaM = computer-aided method; HRCT = high-resolution computed tomography; ILC = interstitial lung changes; ILD = interstitial lung disease; LUS = lung ultrasound; NFILC = non-fibrotic interstitial lung changes; FILC = fibrotic interstitial lung changes; AILC = advanced interstitial lung changes; NR = not reported; NSIP = nonspecific interstitial pneumonia; OP = organising pneumonia; PFTs = pulmonary function tests; RA = rheumatoid arthritis; UIP = usual interstitial pneumonia.
Supplementary Table S4. Leave-One-Out sensitivity analysis (threshold ≥5 B-lines, n=6 studies).
	Study excluded
	Pooled SE
	Pooled SP
	ΔSe
	ΔSp
	Most influential

	Full model (no exclusion)
	84.0%
	75.5%
	—
	—
	—

	Mena-Vázquez 2021
	86.2%
	72.2%
	+2.3%
	-3.3%
	Sp (Δ=-3.3%)

	Di Carlo 2022
	86.7%
	77.0%
	+2.7%
	+1.5%
	

	Otaola 2024
	82.2%
	76.2%
	-1.8%
	+0.7%
	

	Otaola 2025
	84.1%
	73.1%
	+0.2%
	-2.4%
	

	Schneeberger 2025
	82.3%
	76.0%
	-1.6%
	+0.5%
	

	Vermant 2025
	81.1%
	77.8%
	-2.9%
	+2.3%
	Se (Δ=-2.9%)


Legend:
■ Most influential on sensitivity    
■ Most influential on specificity    
ΔSe = change in pooled sensitivity vs. full model; ΔSp = change in pooled specificity vs. full model. Pooled estimates derived from the bivariate random-effects model (Reitsma). Values highlighted in yellow indicate the study with the greatest absolute influence on sensitivity; values in orange indicate the greatest absolute influence on specificity.
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