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Supplementary Methods

A composite measure of lung function decline
Baseline (range -6 to +3 months following blood draw) and follow-up measures (range 3-24 months following blood draw) of forced vital capacity (FVC) and diffusion capacity of the lung for carbon monoxide (DLCO) were collected. Subject-specific linear regression models were fit to estimate annualized decline in FVC and DLCO relative to baseline. Annualized decline in DLCO for those without follow-up DLCO measures was imputed by fitting a linear regression model with all outcome model covariates plus annualized FVC decline and using model fitted values to predict missing annualized DLCO decline. After establishing annualized decline in FVC and DLCO for all individuals, each measure of lung function decline was categorized as follows: 

	FVC Decline
	Score
	n categorized (discovery cohort)
	n categorized (validation cohort)

	<5%
	0
	1121 (57.1%)
	712 (60.8%)

	5-9.9%
	1
	297 (15.1%)
	164 (14.0%)

	10-19.9%
	2
	293 (14.9%)
	170 (14.5%)

	>=20%
	3
	252 (12.8%)
	126 (10.8%)

	DLCO Decline
	 Score
	n categorized (discovery cohort) 
	n categorized (validation cohort) 

	<15%
	0
	1284 (65.4%)
	840 (71.7%)

	15-29.9%
	1
	379 (19.3%)
	211 (18.0%)

	30-44.9%
	2
	156 (8.0%)
	76 (6.5%)

	>=45%
	3
	144 (7.3%)
	45 (3.8%)



FVC decline and DLCO decline scores were then summed to create a lung function decline score, with the following distribution: 

	Lung function decline score
	n categorized (discovery cohort)
	n categorized (validation cohort)

	0
	889 (45.3%)
	622 (53.1%)

	1
	350 (17.8%)
	197 (16.8%)

	2
	264 (13.5%)
	120 (10.2%)

	3
	200 (10.2%)
	101 (8.6%)

	4
	96 (4.9%)
	54 (4.6%)

	5
	84 (4.3%)
	44 (3.8%)

	6
	80 (4.1%)
	34 (2.9%)
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	Site
	n
	Recruitment Dates

	Discovery Cohort

	Pulmonary Fibrosis Foundation Patient Registry
	1044
	March 2016 – June 2018

	University of California - Davis
	326
	May 2016 – February 2021

	University of California - San Francisco
	220
	October 2004 – February 2019

	University of Chicago
	161
	March 2007 – July 2017

	University of Texas Southwestern Medical Center
	125
	March 2007 – August 2019

	University of Virginia
	87
	September 2018 – November 2021

	Total
	1963
	 

	Validation Cohort

	PROFILE cohort study
	336
	September 2010 – August 2017

	University of Michigan
	255
	March 2015 - November 2023

	University of British Columbia
	250
	August 2015 – October 2021

	University of Texas Southwestern Medical Center
	196
	February 2018 - November 2023

	University of Oslo
	86
	August 2021 - Augusst 2022

	University of California - Davis
	49
	September 2016 – September 2021

	Total
	1172
	 

	Abbreviations: PROFILE = Prospective Observation of Fibrosis in the Lung Clinical Endpoints
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	Protein Symbol
	Protein Name
	Human-based ILD Survival Citation
	Laboratory-based Organ Fibrosis Citation

	ACTA2
	Actin, aortic smooth muscle
	(1)
	(2)

	ADAM12
	Disintegrin and metalloproteinase domain-containing protein 12
	(1)
	(3)

	ADAM22
	Disintegrin and metalloproteinase domain-containing protein 22
	(4)
	NA

	ADAMTS13
	A disintegrin and metalloproteinase with thrombospondin motifs 13
	(4, 5)
	(6)

	ADAMTSL4
	ADAMTS-like protein 4
	(1, 4)
	NA

	ADH4
	All-trans-retinol dehydrogenase [NAD(+)] ADH4
	(4)
	(7)

	AFM
	Afamin
	(4)
	NA

	AGER
	Advanced glycosylation end product-specific receptor
	(8)
	(9)

	AGR2
	Anterior gradient protein 2 homolog
	(4)
	(10)

	AHSG
	Alpha-2-HS-glycoprotein
	(5)
	NA

	AREG
	Amphiregulin
	(1, 4)
	(11)

	ASAH2
	Neutral ceramidase
	(4)
	(12)

	BCAT1
	Branched-chain-amino-acid aminotransferase, cytosolic
	(1, 4)
	NA

	BHMT2
	S-methylmethionine--homocysteine S-methyltransferase BHMT2
	(4)
	NA

	BMP4
	Bone morphogenetic protein 4
	(4)
	(13)

	BPIFB1
	BPI fold-containing family B member 1
	(4)
	NA

	BRK1
	Protein BRICK1
	(4)
	NA

	CCL17
	C-C motif chemokine 17
	(4)
	(14)

	CCL18
	C-C motif chemokine 18
	(4)
	(15)

	CCL2
	C-C motif chemokine 2
	(16, 17)
	(18)

	CD1C
	T-cell surface glycoprotein CD1c
	(4)
	NA

	CD48
	CD48 antigen
	(5)
	NA

	CD59
	CD59 glycoprotein
	(19)
	NA

	CD80
	T-lymphocyte activation antigen CD80
	(4)
	(20)

	CDH5
	Cadherin-5
	(5)
	NA

	CEACAM6
	Carcinoembryonic antigen-related cell adhesion molecule 6
	(1, 4)
	(21)

	CES2
	Cocaine esterase
	(4)
	NA

	CHAD
	Chondroadherin
	(1)
	NA

	CHGB
	Secretogranin-1
	(4)
	NA

	CHI3L1
	Chitinase-3-like protein 1
	(22-25)
	(26)

	CHL1
	Neural cell adhesion molecule L1-like protein
	(4)
	NA

	CHRDL2
	Chordin-like protein 2
	(4)
	NA

	CKB
	Creatine kinase B-type
	(1, 4)
	NA

	CLUL1
	Clusterin-like protein 1
	(4)
	(27)

	CNTN3
	Contactin-3
	(4)
	NA

	COL24A1
	Collagen alpha-1(XXIV) chain
	(1, 4)
	NA

	CSF2
	Granulocyte-macrophage colony-stimulating factor
	(4)
	(28)

	CSF3
	Granulocyte colony-stimulating factor
	(5)
	(29)

	CSPG4
	Chondroitin sulfate proteoglycan 4
	(4)
	(30)

	CTHRC1
	Collagen triple helix repeat-containing protein 1
	(1, 4)
	(31)

	CTSL
	Cathepsin L1
	(4)
	(32)

	CTSZ
	Cathepsin Z
	(5)
	NA

	CX3CL1
	Fractalkine
	(33)
	(34)

	CXCL10
	C-X-C motif chemokine 10
	(35)
	(36)

	CXCL13
	C-X-C motif chemokine 13
	(4, 5, 22)
	(37)

	CXCL17
	C-X-C motif chemokine 17
	(4, 38)
	(39)

	CXCL9
	C-X-C motif chemokine 9
	(38)
	(40)

	DLK1
	Protein delta homolog 1
	(4)
	(41)

	DPT
	Dermatopontin
	(5)
	(42)

	DSC2
	Desmocollin-2
	(5)
	(43)

	DSCAM
	Down syndrome cell adhesion molecule
	(4)
	NA

	EDA2R
	Tumor necrosis factor receptor superfamily member 27
	(1, 4)
	NA

	EDN1
	Endothelin-1
	(1)
	(44)

	ELN
	Elastin
	(4)
	(45)

	ENO3
	Beta-enolase
	(4)
	NA

	EPHA1
	Ephrin type-A receptor 1
	(4)
	NA

	EPHB6
	Ephrin type-B receptor 6
	(5)
	NA

	ERBB3
	Receptor tyrosine-protein kinase erbB-3
	(5)
	(46)

	EVPL
	Envoplakin
	(4)
	NA

	FAP
	Prolyl endopeptidase FAP
	(4)
	(47)

	FASLG
	Tumor necrosis factor ligand superfamily member 6
	(4, 5)
	(48)

	FCGR2A
	Low affinity immunoglobulin gamma Fc region receptor II-a
	(4)
	NA

	FCRL5
	Fc receptor-like protein 5
	(4)
	NA

	FCRL6
	Fc receptor-like protein 6
	(4)
	NA

	FCRLB
	Fc receptor-like B
	(4)
	NA

	FGL1
	Fibrinogen-like protein 1
	(4)
	NA

	FOLR1
	Folate receptor alpha
	(4)
	(49)

	GALNT5
	Polypeptide N-acetylgalactosaminyltransferase 5
	(1, 4)
	NA

	GDF15
	Growth/differentiation factor 15
	(1, 4, 50)
	(51)

	GPHA2
	Glycoprotein hormone alpha-2
	(4)
	NA

	GSTA3
	Glutathione S-transferase A3
	(4)
	(52)

	ICAM1
	Intercellular adhesion molecule 1
	(4, 53-55)
	(56)

	ICAM5
	Intercellular adhesion molecule 5
	(4, 5)
	NA

	IFNGR2
	Interferon gamma receptor 2
	(5)
	(57)

	IGFBP1
	Insulin-like growth factor-binding protein 1
	(1, 4)
	(58)

	IGFBP2
	Insulin-like growth factor-binding protein 2
	(4)
	(59)

	IGFBP4
	Insulin-like growth factor-binding protein 4
	(4)
	NA

	IGLC2
	Immunoglobulin lambda constant 2
	(4)
	NA

	IGSF9
	Protein turtle homolog A
	(4)
	NA

	IL10
	Interleukin-10
	(16)
	(60)

	IL1RL1
	Interleukin-1 receptor-like 1
	(1, 4)
	(61)

	IL2RA
	Interleukin-2 receptor subunit alpha
	(4, 62)
	(63)

	IL5RA
	Interleukin-5 receptor subunit alpha
	(4)
	(64)

	IL6
	Interleukin-6
	(4, 65, 66)
	(67)

	ITGB6
	Integrin beta-6
	(1, 4)
	(68)

	KLK4
	Kallikrein-4
	(4)
	NA

	KLK7
	Kallikrein-7
	(5)
	NA

	KLRB1
	Killer cell lectin-like receptor subfamily B member 1
	(4)
	NA

	KRT19
	Keratin, type I cytoskeletal 19
	(1, 4)
	NA

	L1CAM
	Neural cell adhesion molecule L1
	(4)
	NA

	LAMP2
	Lysosome-associated membrane glycoprotein 2
	(4)
	NA

	LCP1
	Plastin-2
	(4)
	(69)

	LEG1
	Protein LEG1 homolog
	(4)
	NA

	LEO1
	RNA polymerase-associated protein LEO1
	(4)
	NA

	LEP
	Leptin
	(4)
	(70)

	LIF
	Leukemia inhibitory factor
	(4)
	(71)

	LMOD1
	Leiomodin-1
	(1)
	NA

	LRG1
	Leucine-rich alpha-2-glycoprotein
	(1, 4)
	(72)

	LRIG3
	Leucine-rich repeats and immunoglobulin-like domains protein 3
	(1)
	NA

	LTBP2
	Latent-transforming growth factor beta-binding protein 2
	(1, 4)
	(73)

	LY96
	Lymphocyte antigen 96
	(4)
	NA

	MAMDC2
	MAM domain-containing protein 2
	(1, 4)
	NA

	MATN3
	Matrilin-3
	(4)
	NA

	MBL2
	Mannose-binding protein C
	(4)
	NA

	MEP1B
	Meprin A subunit beta
	(4)
	(74)

	MMP1
	Interstitial collagenase
	(62)
	(75)

	MMP10
	Stromelysin-2
	(4)
	(76)

	MMP3
	Stromelysin-1
	(62)
	(77)

	MMP7
	Matrilysin
	(4, 22, 53, 54, 78, 79)
	(80)

	MMP9
	Matrix metalloproteinase-9
	(62)
	(81)

	MRC1
	Macrophage mannose receptor 1
	(1, 4)
	(82)

	MSLN
	Mesothelin
	(4)
	(83)

	MSTN
	Growth/differentiation factor 8
	(1, 4)
	(84)

	MUC16
	Mucin-16
	(4, 22, 24, 78)
	(85)

	MZB1
	Marginal zone B- and B1-cell-specific protein
	(4)
	(86)

	NCAM2
	Neural cell adhesion molecule 2
	(4)
	44)

	NCR3LG1
	Natural cytotoxicity triggering receptor 3 ligand 1
	(1)
	NA

	NELL2
	Protein kinase C-binding protein NELL2
	(4)
	NA

	NOS3
	Nitric oxide synthase, endothelial
	(4)
	(87)

	NPL
	N-acetylneuraminate lyase
	(1)
	NA

	NPPB
	Natriuretic peptides B
	(4)
	(88)

	NPTX2
	Neuronal pentraxin-2
	(4)
	NA

	NRP2
	Neuropilin-2
	(4)
	(89)

	NT5C1A
	Cytosolic 5'-nucleotidase 1A
	(1)
	NA

	NTPROBNP
	N-terminal prohormone of brain natriuretic peptide
	(1, 4)
	NA

	NTRK2
	BDNF/NT-3 growth factors receptor
	(4)
	(90)

	OCLN
	Occludin
	(4)
	NA

	OSMR
	Oncostatin-M-specific receptor subunit beta
	(1)
	(91)

	PIGR
	Polymeric immunoglobulin receptor
	(4)
	NA

	PLA2G10
	Group 10 secretory phospholipase A2
	(4)
	(92)

	PLAUR
	Urokinase plasminogen activator surface receptor
	(4)
	(93)

	POSTN
	Periostin
	(53, 94) (95) (96)
	(97)

	PPL
	Periplakin
	(1, 4)
	(98)

	PRSS22
	Brain-specific serine protease 4
	(4)
	NA

	PRSS8
	Prostasin
	(4)
	NA

	PTGR1
	Prostaglandin reductase 1
	(4)
	NA

	PTK7
	Inactive tyrosine-protein kinase 7
	(4)
	(99)

	PTPRZ1
	Receptor-type tyrosine-protein phosphatase zeta
	(4)
	NA

	RBFOX3
	RNA binding protein fox-1 homolog 3
	(1, 4)
	NA

	RET
	Proto-oncogene tyrosine-protein kinase receptor Ret
	(4)
	NA

	RGMA
	Repulsive guidance molecule A
	(5)
	NA

	RGMB
	RGM domain family member B
	(5)
	NA

	ROBO2
	Roundabout homolog 2
	(4)
	NA

	RSPO1
	R-spondin-1
	(4)
	(100)

	RSPO3
	R-spondin-3
	(4)
	(101)

	RTN4R
	Reticulon-4 receptor
	(4)
	(102)

	S100A12
	Protein S100-A12
	(54)
	(103)

	S100A4
	Protein S100-A4
	(104)
	(105)

	SCGB1A1
	Uteroglobin
	(4)
	(106)

	SCGB3A2
	Secretoglobin family 3A member 2
	(4)
	(107)

	SDC1
	Syndecan-1
	(1, 4)
	(108)

	SDK2
	Protein sidekick-2
	(4)
	NA

	SERPINA11
	Serpin A11
	(4)
	NA

	SERPINA3
	Alpha-1-antichymotrypsin
	(1, 4)
	(87)

	SEZ6L2
	Seizure 6-like protein 2
	(4)
	NA

	SFTPA2
	Pulmonary surfactant-associated protein A2
	(4, 79)
	(109)

	SFTPD
	Pulmonary surfactant-associated protein D
	(53, 78, 110)
	(111)

	SIGLEC8
	Sialic acid-binding Ig-like lectin 8
	(1)
	NA

	SLAMF7
	SLAM family member 7
	(4)
	(112)

	SPINT1
	Kunitz-type protease inhibitor 1
	(4)
	(113)

	SPON1
	Spondin-1
	(4, 5)
	NA

	SPP1
	Osteopontin
	(4, 22, 53, 62)
	(114)

	SSC4D
	Scavenger receptor cysteine-rich domain-containing group B protein
	(4)
	NA

	TFF2
	Trefoil factor 2
	(1)
	(115)

	TGFBR1
	TGF-beta receptor type-1
	(1)
	(116)

	TGFBR3
	Transforming growth factor beta receptor type 3
	(5)
	(117)

	THBS2
	Thrombospondin-2
	(1, 4)
	(118)

	TIMD4
	T-cell immunoglobulin and mucin domain-containing protein 4
	(4)
	(119)

	TIMP2
	Metalloproteinase inhibitor 2
	(62)
	NA

	TIMP3
	Metalloproteinase inhibitor 3
	(62)
	(120)

	TNC
	Tenascin
	(4)
	(121)

	TNFRSF10B
	Tumor necrosis factor receptor superfamily member 10B
	(1)
	(122)

	TNFRSF6B
	Tumor necrosis factor receptor superfamily member 6B
	(4)
	NA

	TNFSF13B
	Tumor necrosis factor ligand superfamily member 13B
	(4)
	NA

	TXNDC15
	Thioredoxin domain-containing protein 15
	(4)
	NA

	TYRO3
	Tyrosine-protein kinase receptor TYRO3
	(5)
	(123)

	UPB1
	Beta-ureidopropionase
	(4)
	NA

	VCAM1
	Vascular cell adhesion protein 1
	(22, 24, 54)
	(124)

	VCAN
	Versican core protein
	(4)
	(125)

	VEGFA
	Vascular endothelial growth factor A
	(126)
	(127)

	VEGFD
	Vascular endothelial growth factor D
	(4)
	(128)

	VSIG2
	V-set and immunoglobulin domain-containing protein 2
	(1)
	NA

	WFDC12
	WAP four-disulfide core domain protein 12
	(4)
	NA

	WFDC2
	WAP four-disulfide core domain protein 2
	(1, 4)
	(129)

	XG
	Glycoprotein Xg
	(4)
	NA
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	Protein
	Total Effect
	Natural Indirect Effect
	Natural Direct Effect

	
	Coefficient
	95% CI Low
	95% CI High
	FDR p-value
	Coefficient
	95% CI Low
	95% CI High
	FDR p-value
	Coefficient
	95% CI Low
	95% CI High
	FDR p-value

	ACTA2
	-0.66
	-1.85
	0.54
	3.17E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	ADAM12
	-1.32
	-2.45
	-0.19
	3.49E-02
	0.07
	-0.46
	0.61
	7.99E-01
	-1.39
	-2.41
	-0.37
	1.59E-02

	ADAMTS13
	0.83
	-0.31
	1.98
	1.95E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	ADH4
	2.05
	0.93
	3.17
	9.12E-04
	0.63
	0.15
	1.10
	1.69E-02
	1.43
	0.37
	2.49
	1.74E-02

	AGER
	0.40
	-0.86
	1.65
	5.63E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	AGR2
	-1.65
	-2.77
	-0.53
	7.56E-03
	-0.75
	-1.30
	-0.20
	1.37E-02
	-0.90
	-1.85
	0.06
	7.73E-02

	AREG
	-4.95
	-6.12
	-3.78
	0.00E+00
	-2.65
	-3.45
	-1.85
	7.02E-09
	-2.30
	-3.33
	-1.26
	4.56E-04

	ASAH2
	2.40
	1.28
	3.52
	1.42E-04
	0.99
	0.49
	1.48
	6.45E-04
	1.41
	0.30
	2.53
	2.45E-02

	BMP4
	-1.16
	-2.27
	-0.05
	6.11E-02
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	CCL17
	-1.37
	-2.50
	-0.24
	2.80E-02
	-0.81
	-1.39
	-0.23
	1.25E-02
	-0.56
	-1.52
	0.41
	2.58E-01

	CCL18
	-0.65
	-1.76
	0.46
	2.90E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	CCL2
	-0.26
	-1.39
	0.88
	6.80E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	CD80
	-0.94
	-2.02
	0.13
	1.19E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	CEACAM6
	-4.05
	-5.19
	-2.91
	5.61E-11
	-2.16
	-2.93
	-1.39
	6.03E-07
	-1.89
	-2.85
	-0.93
	9.50E-04

	CHI3L1
	-0.50
	-1.62
	0.62
	4.13E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	CLUL1
	-2.60
	-3.70
	-1.49
	2.61E-05
	-0.75
	-1.39
	-0.11
	3.06E-02
	-1.85
	-2.83
	-0.86
	1.08E-03

	CSF2
	-2.93
	-4.03
	-1.84
	1.94E-06
	-1.12
	-1.73
	-0.51
	1.85E-03
	-1.81
	-2.76
	-0.86
	1.12E-03

	CSF3
	0.15
	-1.10
	1.39
	8.18E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	CSPG4
	-1.62
	-2.76
	-0.49
	9.02E-03
	-0.34
	-0.91
	0.22
	2.49E-01
	-1.28
	-2.26
	-0.29
	2.18E-02

	CTHRC1
	-2.41
	-3.57
	-1.24
	2.38E-04
	-0.71
	-1.28
	-0.15
	2.15E-02
	-1.70
	-2.71
	-0.68
	3.16E-03

	CTSL
	-1.80
	-2.91
	-0.69
	3.30E-03
	-0.47
	-1.02
	0.07
	1.13E-01
	-1.33
	-2.30
	-0.36
	1.60E-02

	CX3CL1
	-0.59
	-1.73
	0.55
	3.46E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	CXCL10
	1.41
	0.32
	2.51
	1.94E-02
	0.28
	-0.10
	0.66
	1.76E-01
	1.14
	0.13
	2.14
	3.93E-02

	CXCL13
	-2.08
	-3.21
	-0.94
	9.22E-04
	-1.02
	-1.64
	-0.39
	3.97E-03
	-1.06
	-2.05
	-0.08
	4.87E-02

	CXCL17
	-2.51
	-3.79
	-1.24
	4.28E-04
	-0.81
	-1.46
	-0.16
	2.16E-02
	-1.70
	-2.81
	-0.59
	7.29E-03

	CXCL9
	0.78
	-0.36
	1.92
	2.15E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	DLK1
	1.72
	0.57
	2.86
	6.78E-03
	0.55
	0.18
	0.93
	8.33E-03
	1.17
	0.07
	2.26
	4.91E-02

	DPT
	0.86
	-0.29
	2.01
	1.85E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	DSC2
	-0.78
	-1.94
	0.38
	2.28E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	EDN1
	-1.63
	-2.79
	-0.48
	1.00E-02
	-0.36
	-0.89
	0.18
	2.12E-01
	-1.27
	-2.28
	-0.27
	2.38E-02

	ELN
	-1.43
	-2.77
	-0.09
	5.36E-02
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	ERBB3
	0.62
	-0.57
	1.82
	3.45E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	FAP
	1.58
	0.49
	2.67
	8.41E-03
	0.75
	0.30
	1.20
	3.51E-03
	0.83
	-0.24
	1.89
	1.35E-01

	FASLG
	2.53
	1.35
	3.71
	1.43E-04
	0.77
	0.31
	1.23
	3.55E-03
	1.76
	0.64
	2.88
	5.83E-03

	FOLR1
	-2.75
	-3.89
	-1.62
	1.48E-05
	-0.93
	-1.52
	-0.35
	4.49E-03
	-1.82
	-2.78
	-0.86
	1.07E-03

	GDF15
	-3.50
	-4.66
	-2.34
	5.82E-08
	-1.59
	-2.30
	-0.88
	1.14E-04
	-1.91
	-2.92
	-0.91
	9.87E-04

	GSTA3
	2.15
	1.04
	3.27
	5.52E-04
	0.53
	0.12
	0.94
	1.90E-02
	1.62
	0.56
	2.68
	7.00E-03

	ICAM1
	-2.68
	-3.76
	-1.60
	8.32E-06
	-1.23
	-1.90
	-0.55
	1.84E-03
	-1.45
	-2.41
	-0.50
	6.96E-03

	IFNGR2
	0.13
	-0.95
	1.22
	8.18E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	IGFBP1
	-2.14
	-3.29
	-0.99
	8.69E-04
	-0.66
	-1.22
	-0.10
	2.95E-02
	-1.48
	-2.50
	-0.45
	1.11E-02

	IGFBP2
	-1.86
	-3.05
	-0.66
	4.97E-03
	-0.61
	-1.19
	-0.03
	5.37E-02
	-1.25
	-2.31
	-0.18
	3.50E-02

	IL10
	-0.64
	-1.79
	0.51
	3.21E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	IL1RL1
	-2.31
	-3.41
	-1.21
	1.92E-04
	-1.06
	-1.68
	-0.43
	3.35E-03
	-1.25
	-2.21
	-0.29
	2.13E-02

	IL2RA
	-1.61
	-2.73
	-0.50
	8.63E-03
	-0.68
	-1.22
	-0.13
	2.24E-02
	-0.93
	-1.90
	0.03
	7.16E-02

	IL5RA
	-1.84
	-2.98
	-0.69
	3.70E-03
	-1.06
	-1.71
	-0.41
	3.80E-03
	-0.78
	-1.78
	0.22
	1.34E-01

	IL6
	-2.24
	-3.37
	-1.11
	3.93E-04
	-0.58
	-1.14
	-0.01
	6.10E-02
	-1.66
	-2.65
	-0.67
	3.41E-03

	ITGB6
	-4.61
	-5.81
	-3.40
	2.17E-12
	-2.51
	-3.33
	-1.69
	6.22E-08
	-2.09
	-3.16
	-1.02
	9.16E-04

	LCP1
	-1.32
	-2.46
	-0.19
	3.55E-02
	-0.65
	-1.16
	-0.15
	1.85E-02
	-0.67
	-1.64
	0.30
	1.80E-01

	LEP
	1.81
	0.33
	3.28
	2.74E-02
	0.42
	-0.11
	0.94
	1.45E-01
	1.39
	0.03
	2.75
	5.86E-02

	LIF
	-1.27
	-2.38
	-0.16
	3.82E-02
	-0.55
	-1.07
	-0.02
	5.52E-02
	-0.72
	-1.69
	0.26
	1.54E-01

	LRG1
	-1.78
	-2.94
	-0.61
	6.13E-03
	-0.66
	-1.22
	-0.11
	2.88E-02
	-1.11
	-2.15
	-0.08
	4.77E-02

	LTBP2
	-4.56
	-5.77
	-3.34
	5.06E-12
	-2.32
	-3.10
	-1.53
	1.11E-07
	-2.24
	-3.30
	-1.18
	5.82E-04

	MEP1B
	1.99
	0.92
	3.06
	8.97E-04
	0.23
	-0.17
	0.64
	2.75E-01
	1.75
	0.75
	2.75
	2.17E-03

	MMP1
	-1.06
	-2.17
	0.05
	8.64E-02
	NA
	NA
	NA
	NA
	 
	 
	 
	 

	MMP10
	-2.23
	-3.43
	-1.03
	8.50E-04
	-1.25
	-1.90
	-0.59
	1.08E-03
	-0.98
	-2.02
	0.05
	7.52E-02

	MMP3
	-0.87
	-2.05
	0.30
	1.90E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	MMP7
	-2.73
	-3.92
	-1.54
	4.08E-05
	-0.75
	-1.35
	-0.16
	2.10E-02
	-1.97
	-3.02
	-0.93
	9.53E-04

	MMP9
	-0.82
	-1.96
	0.32
	1.94E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	MRC1
	-2.11
	-3.23
	-0.98
	8.58E-04
	-0.99
	-1.59
	-0.39
	3.61E-03
	-1.12
	-2.08
	-0.15
	3.80E-02

	MSLN
	-1.42
	-2.51
	-0.33
	1.81E-02
	-0.39
	-0.90
	0.13
	1.70E-01
	-1.04
	-1.99
	-0.09
	4.61E-02

	MSTN
	1.87
	0.72
	3.02
	3.26E-03
	0.63
	0.17
	1.08
	1.33E-02
	1.24
	0.15
	2.34
	3.92E-02

	MUC16
	-2.03
	-3.13
	-0.93
	8.59E-04
	-0.05
	-0.62
	0.53
	8.73E-01
	-1.98
	-2.96
	-1.01
	9.24E-04

	MZB1
	-1.91
	-3.03
	-0.79
	2.08E-03
	-1.03
	-1.62
	-0.45
	2.49E-03
	-0.88
	-1.87
	0.11
	9.30E-02

	NCAM2
	-2.46
	-3.56
	-1.37
	5.86E-05
	-0.51
	-1.16
	0.13
	1.45E-01
	-1.95
	-2.94
	-0.97
	9.60E-04

	NOS3
	-1.85
	-3.01
	-0.70
	3.75E-03
	-0.99
	-1.59
	-0.40
	3.60E-03
	-0.86
	-1.87
	0.14
	1.04E-01

	NPPB
	-1.47
	-2.57
	-0.37
	1.59E-02
	-0.32
	-0.80
	0.16
	2.16E-01
	-1.15
	-2.13
	-0.17
	3.59E-02

	NRP2
	-2.26
	-3.36
	-1.16
	2.47E-04
	-0.58
	-1.19
	0.03
	7.90E-02
	-1.68
	-2.63
	-0.73
	2.13E-03

	NTRK2
	2.00
	0.87
	3.14
	1.36E-03
	0.65
	0.25
	1.05
	3.95E-03
	1.36
	0.26
	2.45
	2.74E-02

	OSMR
	-1.16
	-2.30
	-0.01
	7.12E-02
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	PLA2G10
	-2.27
	-3.40
	-1.15
	2.93E-04
	-1.19
	-1.87
	-0.50
	3.01E-03
	-1.09
	-2.06
	-0.12
	4.05E-02

	PLAUR
	-1.66
	-2.75
	-0.56
	6.40E-03
	-0.84
	-1.37
	-0.30
	4.95E-03
	-0.82
	-1.79
	0.15
	1.05E-01

	POSTN
	-2.30
	-3.44
	-1.17
	2.93E-04
	-0.53
	-1.09
	0.04
	8.66E-02
	-1.78
	-2.75
	-0.81
	1.38E-03

	PPL
	-2.91
	-4.01
	-1.80
	2.69E-06
	-1.00
	-1.58
	-0.41
	3.07E-03
	-1.91
	-2.87
	-0.95
	1.03E-03

	PTK7
	-1.97
	-3.09
	-0.86
	1.38E-03
	-0.34
	-0.90
	0.21
	2.49E-01
	-1.63
	-2.60
	-0.65
	3.31E-03

	RSPO1
	-1.03
	-2.24
	0.17
	1.28E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	RSPO3
	-0.55
	-1.79
	0.68
	4.11E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	RTN4R
	1.81
	0.60
	3.02
	6.91E-03
	0.61
	0.16
	1.05
	1.41E-02
	1.21
	0.08
	2.34
	4.81E-02

	S100A12
	-0.91
	-2.01
	0.18
	1.37E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	S100A4
	1.38
	0.21
	2.55
	3.33E-02
	0.38
	-0.08
	0.84
	1.33E-01
	1.00
	-0.08
	2.07
	7.94E-02

	SCGB1A1
	-1.03
	-2.28
	0.22
	1.41E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	SCGB3A2
	-2.30
	-3.48
	-1.12
	5.06E-04
	-1.32
	-1.95
	-0.69
	2.70E-04
	-0.98
	-1.99
	0.03
	7.13E-02

	SDC1
	-2.07
	-3.19
	-0.96
	8.76E-04
	-0.89
	-1.45
	-0.32
	4.95E-03
	-1.19
	-2.16
	-0.21
	2.97E-02

	SERPINA3
	-3.18
	-4.33
	-2.04
	6.94E-07
	-0.78
	-1.39
	-0.17
	2.14E-02
	-2.40
	-3.38
	-1.42
	1.06E-04

	SFTPA2
	-2.91
	-4.01
	-1.80
	2.52E-06
	-1.67
	-2.31
	-1.02
	4.93E-06
	-1.24
	-2.20
	-0.28
	2.18E-02

	SFTPD
	-1.91
	-3.04
	-0.79
	2.03E-03
	-1.08
	-1.78
	-0.38
	5.46E-03
	-0.84
	-1.81
	0.14
	1.02E-01

	SLAMF7
	-0.65
	-1.76
	0.46
	2.93E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	SPINT1
	-4.33
	-5.45
	-3.22
	1.51E-12
	-2.15
	-2.87
	-1.42
	1.31E-07
	-2.19
	-3.19
	-1.19
	3.81E-04

	SPP1
	-0.81
	-1.91
	0.30
	1.92E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	TFF2
	-1.40
	-2.54
	-0.26
	2.70E-02
	-0.22
	-0.70
	0.27
	3.96E-01
	-1.18
	-2.21
	-0.15
	3.91E-02

	TGFBR1
	-0.65
	-1.72
	0.43
	2.82E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	TGFBR3
	0.89
	-0.21
	1.98
	1.51E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	THBS2
	-2.71
	-3.78
	-1.64
	5.99E-06
	-0.88
	-1.49
	-0.27
	1.01E-02
	-1.83
	-2.77
	-0.89
	9.31E-04

	TIMD4
	-0.46
	-1.60
	0.69
	4.63E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	TIMP3
	-0.23
	-1.31
	0.85
	6.95E-01
	NA
	NA
	NA
	NA
	 
	 
	 
	 

	TNC
	-2.00
	-3.08
	-0.91
	9.02E-04
	-1.05
	-1.67
	-0.44
	3.04E-03
	-0.94
	-1.88
	0.00
	6.32E-02

	TNFRSF10B
	-2.77
	-3.95
	-1.58
	2.96E-05
	-1.19
	-1.90
	-0.48
	3.53E-03
	-1.58
	-2.61
	-0.54
	6.92E-03

	TYRO3
	1.01
	-0.09
	2.12
	1.02E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	VCAM1
	-0.32
	-1.42
	0.78
	5.92E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	VCAN
	-0.79
	-1.91
	0.32
	2.02E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	VEGFA
	-0.56
	-1.67
	0.55
	3.53E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	VEGFD
	-1.64
	-2.78
	-0.51
	8.52E-03
	-0.26
	-0.74
	0.23
	3.17E-01
	-1.39
	-2.39
	-0.39
	1.51E-02

	WFDC2
	-3.25
	-4.47
	-2.02
	2.26E-06
	-0.81
	-2.16
	-0.82
	1.19E-04
	-1.76
	-2.80
	-0.71
	3.36E-03

	Abbreviations: CI = confidence interval; FDR = false discovery rate. Protein abbreviations are shown in Table E2. 

	Total effect coefficient represents the difference in restricted mean survival time (months) for those in the tenth decile of protein relative abundance compared to the first decile. Natural indirect effect coefficient represents the difference in survival between these groups due to declining lung function, while natural direct effect coefficient represents the difference in survival between these groups due to an alternate pathway.

















	[bookmark: _Toc218777154]Table E4. Validation cohort mediation analysis results

	Protein
	Total Effect
	Natural Indirect Effect
	Natural Direct Effect

	
	Coefficient
	95% CI Low
	95% CI High
	FDR p-value
	Coefficient
	95% CI Low
	95% CI High
	FDR p-value
	Coefficient
	95% CI Low
	95% CI High
	FDR p-value

	ADH4
	2.08
	0.86
	3.30
	5.63E-03
	0.42
	0.02
	0.83
	7.95E-02
	1.66
	0.43
	2.89
	0.03

	AGR2
	-1.03
	-2.32
	0.26
	1.56E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	AREG
	-3.99
	-5.17
	-2.82
	1.20E-09
	-2.24
	-3.14
	-1.35
	2.16E-05
	-1.75
	-2.85
	-0.65
	0.01

	ASAH2
	1.28
	0.11
	2.46
	5.30E-02
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	CCL17
	-1.51
	-2.86
	-0.16
	5.16E-02
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	CEACAM6
	-1.50
	-2.76
	-0.24
	4.12E-02
	-0.83
	-1.58
	-0.08
	6.99E-02
	-0.67
	-1.82
	0.48
	0.30

	CLUL1
	-0.83
	-1.98
	0.32
	1.98E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	CSF2
	-2.09
	-3.25
	-0.94
	3.49E-03
	-1.06
	-1.75
	-0.37
	1.22E-02
	-1.03
	-2.07
	0.01
	0.10

	CTHRC1
	-1.59
	-2.87
	-0.31
	4.60E-02
	-0.26
	-0.95
	0.42
	5.15E-01
	-1.33
	-2.47
	-0.19
	0.06

	CXCL13
	-0.90
	-2.14
	0.34
	1.92E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	CXCL17
	-0.53
	-1.82
	0.76
	4.46E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	DLK1
	1.59
	0.42
	2.77
	3.78E-02
	0.38
	-0.05
	0.81
	1.28E-01
	1.21
	0.07
	2.36
	0.08

	FAP
	1.42
	0.26
	2.58
	3.96E-02
	0.19
	-0.18
	0.56
	3.61E-01
	1.23
	0.12
	2.33
	0.07

	FASLG
	2.08
	0.86
	3.29
	6.33E-03
	0.16
	-0.09
	0.41
	2.55E-01
	1.92
	0.72
	3.11
	0.02

	FOLR1
	-0.53
	-1.82
	0.75
	4.37E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	GDF15
	-1.62
	-2.92
	-0.32
	4.31E-02
	-1.00
	-1.75
	-0.25
	3.14E-02
	-0.61
	-1.79
	0.56
	0.35

	GSTA3
	1.60
	0.40
	2.80
	3.76E-02
	0.08
	-0.34
	0.50
	7.73E-01
	1.52
	0.39
	2.65
	0.03

	ICAM1
	-0.62
	-1.92
	0.67
	3.80E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	IGFBP1
	-0.06
	-1.35
	1.22
	9.20E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	IL1RL1
	-1.51
	-2.75
	-0.28
	3.95E-02
	-0.54
	-1.17
	0.08
	1.24E-01
	-0.97
	-2.07
	0.13
	0.13

	IL2RA
	-0.26
	-1.44
	0.92
	6.82E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	IL5RA
	-1.39
	-2.62
	-0.17
	4.84E-02
	-1.05
	-1.69
	-0.40
	9.53E-03
	-0.35
	-1.43
	0.74
	0.54

	ITGB6
	-3.76
	-5.00
	-2.52
	6.30E-08
	-2.21
	-3.16
	-1.26
	7.03E-05
	-1.55
	-2.71
	-0.39
	0.03

	LCP1
	-1.41
	-2.63
	-0.20
	4.54E-02
	-0.04
	-0.73
	0.65
	9.04E-01
	-1.37
	-2.48
	-0.27
	0.04

	LRG1
	-1.06
	-2.27
	0.15
	1.28E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	LTBP2
	-3.02
	-4.43
	-1.61
	4.18E-04
	-1.04
	-1.92
	-0.15
	6.12E-02
	-1.98
	-3.21
	-0.76
	0.04

	MMP10
	-1.58
	-2.88
	-0.28
	3.87E-02
	-1.17
	-1.93
	-0.40
	1.16E-02
	-0.41
	-1.55
	0.73
	0.50

	MMP7
	-1.14
	-2.52
	0.24
	1.45E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	MRC1
	-1.56
	-2.83
	-0.29
	4.17E-02
	-0.65
	-1.33
	0.02
	9.36E-02
	-0.91
	-2.02
	0.21
	0.16

	MSTN
	0.95
	-0.29
	2.18
	1.74E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	MZB1
	-1.21
	-2.47
	0.05
	9.11E-02
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	NOS3
	-1.05
	-2.29
	0.18
	1.35E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	NTRK2
	1.18
	0.05
	2.31
	6.32E-02
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	PLA2G10
	-1.94
	-3.19
	-0.69
	1.20E-02
	-1.52
	-2.27
	-0.77
	6.25E-04
	-0.42
	-1.50
	0.65
	0.48

	PLAUR
	-1.75
	-3.06
	-0.43
	3.55E-02
	-0.84
	-1.63
	-0.06
	7.08E-02
	-0.90
	-2.04
	0.23
	0.16

	PPL
	-1.49
	-2.75
	-0.23
	4.16E-02
	-0.70
	-1.39
	0.00
	8.93E-02
	-0.79
	-1.94
	0.36
	0.23

	RTN4R
	1.59
	0.40
	2.78
	3.27E-02
	0.04
	-0.43
	0.51
	9.01E-01
	1.55
	0.47
	2.63
	0.02

	SCGB3A2
	-0.92
	-2.28
	0.45
	2.25E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	SDC1
	-1.35
	-2.57
	-0.13
	5.22E-02
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	SERPINA3
	-0.70
	-1.89
	0.49
	2.82E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	SFTPA2
	-1.44
	-2.80
	-0.09
	6.08E-02
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	SFTPD
	-0.66
	-1.84
	0.52
	3.04E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	SPINT1
	-1.69
	-2.99
	-0.39
	3.62E-02
	-1.01
	-1.84
	-0.18
	5.41E-02
	-0.68
	-1.81
	0.45
	0.30

	THBS2
	-2.38
	-3.62
	-1.14
	2.00E-03
	-0.63
	-1.34
	0.08
	1.23E-01
	-1.75
	-2.88
	-0.63
	0.01

	TNC
	-1.54
	-2.77
	-0.30
	4.06E-02
	-0.48
	-1.11
	0.16
	1.86E-01
	-1.06
	-2.17
	0.04
	0.11

	TNFRSF10B
	-2.13
	-3.46
	-0.81
	9.59E-03
	-0.97
	-1.81
	-0.14
	5.65E-02
	-1.16
	-2.41
	0.09
	0.11

	WFDC2
	-0.92
	-2.42
	0.58
	2.70E-01
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	Abbreviations: CI = confidence interval; FDR = false discovery rate. Protein abbreviations are shown in Table E2. 

	Total effect coefficient represents the difference in restricted mean survival time (months) for those in the tenth decile of protein relative abundance compared to the first decile. Natural indirect effect coefficient represents the difference in survival between these groups due to declining lung function, while natural direct effect coefficient represents the difference in survival between these groups due to an alternate pathway.

	Natural direct and indirect effects not calculated when total effect FDR p>0.05.


























	[bookmark: _Toc218777155]Table E5. Pooled cohort (n=3135) mediation analysis results stratified by age

	Protein
	Age < 65 (n=1145)

	
	Natural Indirect Effect
	Natural Direct Effect
	Total Effect

	
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High

	AREG
	-2.25
	-3.12
	-1.37
	-2.02
	-3.08
	-0.95
	-4.26
	-5.53
	-2.99

	CSF2
	-1.15
	-1.87
	-0.44
	-1.84
	-2.91
	-0.78
	-3.00
	-4.26
	-1.74

	GDF15
	-1.57
	-2.44
	-0.70
	-1.79
	-2.93
	-0.64
	-3.36
	-4.70
	-2.02

	IL5RA
	-0.83
	-1.56
	-0.10
	-0.51
	-1.66
	0.63
	-1.34
	-2.68
	0.00

	ITGB6
	-2.06
	-3.03
	-1.09
	-0.98
	-2.20
	0.24
	-3.04
	-4.43
	-1.64

	MMP10
	-1.04
	-1.76
	-0.32
	-0.73
	-1.88
	0.42
	-1.76
	-3.13
	-0.40

	PLA2G10
	-1.39
	-2.25
	-0.54
	-0.74
	-1.89
	0.42
	-2.13
	-3.47
	-0.78

	Protein
	Age ≥ 65 (n=1990)

	
	Natural Indirect Effect
	Natural Direct Effect
	Total Effect

	
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High

	AREG
	-2.71
	-3.53
	-1.88
	-2.07
	-3.16
	-0.97
	-4.77
	-5.95
	-3.60

	CSF2
	-1.04
	-1.63
	-0.45
	-1.29
	-2.23
	-0.35
	-2.33
	-3.38
	-1.27

	GDF15
	-1.21
	-1.87
	-0.55
	-1.18
	-2.21
	-0.16
	-2.39
	-3.56
	-1.23

	IL5RA
	-1.22
	-1.83
	-0.61
	-0.73
	-1.72
	0.25
	-1.96
	-3.05
	-0.86

	ITGB6
	-2.61
	-3.41
	-1.81
	-2.22
	-3.26
	-1.18
	-4.83
	-5.96
	-3.70

	MMP10
	-1.27
	-1.94
	-0.60
	-0.62
	-1.66
	0.42
	-1.89
	-3.06
	-0.71

	PLA2G10
	-1.27
	-1.88
	-0.66
	-0.92
	-1.85
	0.01
	-2.19
	-3.26
	-1.12

















	[bookmark: _Toc218777156]Table E6. Pooled cohort (n=3135) mediation analysis results stratified by sex

	Protein
	Male sex (n=1720)

	
	Natural Indirect Effect
	Natural Direct Effect
	Total Effect

	
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High

	AREG
	-2.93
	-3.83
	-2.04
	-2.84
	-4.07
	-1.62
	-5.78
	-7.11
	-4.44

	CSF2
	-1.32
	-1.99
	-0.64
	-1.67
	-2.73
	-0.61
	-2.99
	-4.19
	-1.78

	GDF15
	-1.54
	-2.31
	-0.78
	-2.02
	-3.19
	-0.84
	-3.56
	-4.90
	-2.21

	IL5RA
	-1.23
	-1.92
	-0.55
	-0.92
	-2.04
	0.21
	-2.15
	-3.40
	-0.89

	ITGB6
	-2.64
	-3.51
	-1.76
	-2.92
	-4.13
	-1.71
	-5.56
	-6.88
	-4.23

	MMP10
	-1.57
	-2.31
	-0.84
	-0.77
	-1.96
	0.43
	-2.34
	-3.69
	-0.99

	PLA2G10
	-1.67
	-2.46
	-0.88
	-0.71
	-1.82
	0.40
	-2.38
	-3.68
	-1.08

	Protein
	Female sex (n=1415)

	
	Natural Indirect Effect
	Natural Direct Effect
	Total Effect

	
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High

	AREG
	-1.98
	-2.76
	-1.19
	-1.42
	-2.31
	-0.52
	-3.39
	-4.44
	-2.35

	CSF2
	-0.82
	-1.41
	-0.23
	-1.23
	-2.12
	-0.35
	-2.06
	-3.06
	-1.05

	GDF15
	-1.07
	-1.74
	-0.40
	-0.84
	-1.76
	0.07
	-1.91
	-2.99
	-0.84

	IL5RA
	-0.75
	-1.32
	-0.18
	-0.38
	-1.30
	0.53
	-1.13
	-2.21
	-0.06

	ITGB6
	-1.94
	-2.76
	-1.11
	-0.86
	-1.81
	0.09
	-2.80
	-3.91
	-1.69

	MMP10
	-0.65
	-1.25
	-0.05
	-0.72
	-1.69
	0.25
	-1.37
	-2.50
	-0.24

	PLA2G10
	-0.94
	-1.52
	-0.37
	-0.99
	-1.85
	-0.12
	-1.93
	-2.92
	-0.94

















	[bookmark: _Toc218777157]Table E7. Pooled cohort (n=3135) mediation analysis results stratified by race

	Protein
	Non-white race (n=496)

	
	Natural Indirect Effect
	Natural Direct Effect
	Total Effect

	
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High

	AREG
	-2.13
	-3.48
	-0.79
	-0.91
	-2.79
	0.97
	-3.04
	-5.07
	-1.01

	CSF2
	-0.89
	-1.76
	-0.03
	-0.20
	-1.88
	1.48
	-1.09
	-2.99
	0.80

	GDF15
	-1.31
	-2.27
	-0.35
	-0.28
	-2.15
	1.59
	-1.59
	-3.49
	0.32

	IL5RA
	-1.10
	-2.03
	-0.17
	-0.17
	-1.82
	1.49
	-1.26
	-3.07
	0.54

	ITGB6
	-1.85
	-3.09
	-0.61
	-0.76
	-2.56
	1.05
	-2.60
	-4.62
	-0.58

	MMP10
	-0.77
	-1.61
	0.08
	0.14
	-1.67
	1.94
	-0.63
	-2.73
	1.47

	PLA2G10
	-1.26
	-2.37
	-0.15
	-1.80
	-3.48
	-0.12
	-3.06
	-4.89
	-1.23

	Protein
	White race (n=2639)

	
	Natural Indirect Effect
	Natural Direct Effect
	Total Effect

	
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High

	AREG
	-2.59
	-3.26
	-1.91
	-2.26
	-3.12
	-1.41
	-4.85
	-5.80
	-3.89

	CSF2
	-1.14
	-1.67
	-0.61
	-1.74
	-2.52
	-0.96
	-2.87
	-3.77
	-1.98

	GDF15
	-1.34
	-1.95
	-0.73
	-1.70
	-2.54
	-0.85
	-3.03
	-4.02
	-2.05

	IL5RA
	-1.07
	-1.62
	-0.52
	-0.63
	-1.47
	0.20
	-1.70
	-2.65
	-0.75

	ITGB6
	-2.50
	-3.20
	-1.79
	-1.98
	-2.86
	-1.10
	-4.48
	-5.45
	-3.50

	MMP10
	-1.26
	-1.83
	-0.68
	-0.89
	-1.75
	-0.03
	-2.15
	-3.14
	-1.16

	PLA2G10
	-1.36
	-1.92
	-0.79
	-0.62
	-1.42
	0.18
	-1.98
	-2.91
	-1.04


















	[bookmark: _Toc218777158]Table E8. Pooled cohort (n=3135) mediation analysis results stratified by baseline FVC

	Protein
	FVC < 70% predicted (n=1437)

	
	Natural Indirect Effect
	Natural Direct Effect
	Total Effect

	
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High

	AREG
	-3.00
	-3.93
	-2.07
	-3.01
	-4.33
	-1.69
	-6.01
	-7.43
	-4.60

	CSF2
	-1.38
	-2.11
	-0.64
	-2.17
	-3.40
	-0.95
	-3.55
	-4.94
	-2.17

	GDF15
	-1.51
	-2.35
	-0.68
	-2.83
	-4.15
	-1.50
	-4.34
	-5.85
	-2.83

	IL5RA
	-1.46
	-2.27
	-0.66
	-0.77
	-2.04
	0.49
	-2.24
	-3.69
	-0.79

	ITGB6
	-3.13
	-4.10
	-2.16
	-2.62
	-3.97
	-1.26
	-5.75
	-7.20
	-4.29

	MMP10
	-1.70
	-2.49
	-0.90
	-0.97
	-2.28
	0.35
	-2.66
	-4.18
	-1.15

	PLA2G10
	-1.33
	-2.19
	-0.47
	-1.49
	-2.78
	-0.20
	-2.82
	-4.27
	-1.37

	Protein
	FVC ≥ 70% predicted (n=1698)

	
	Natural Indirect Effect
	Natural Direct Effect
	Total Effect

	
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High

	AREG
	-1.88
	-2.63
	-1.14
	-1.35
	-2.19
	-0.50
	-3.23
	-4.24
	-2.22

	CSF2
	-0.92
	-1.48
	-0.36
	-1.09
	-1.89
	-0.29
	-2.00
	-2.91
	-1.09

	GDF15
	-1.04
	-1.65
	-0.43
	-0.36
	-1.21
	0.49
	-1.40
	-2.36
	-0.44

	IL5RA
	-0.64
	-1.13
	-0.15
	-0.36
	-1.19
	0.48
	-1.00
	-1.93
	-0.06

	ITGB6
	-1.61
	-2.34
	-0.89
	-1.09
	-1.94
	-0.24
	-2.70
	-3.70
	-1.70

	MMP10
	-0.66
	-1.23
	-0.10
	-0.68
	-1.54
	0.19
	-1.34
	-2.33
	-0.35

	PLA2G10
	-1.17
	-1.74
	-0.60
	-0.57
	-1.34
	0.20
	-1.74
	-2.67
	-0.81


















	[bookmark: _Toc218777159]Table E9. Pooled cohort (n=3135) mediation analysis results stratified by baseline DLCO

	Protein
	DLCO < 50% predicted (n=1709)

	
	Natural Indirect Effect
	Natural Direct Effect
	Total Effect

	
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High

	AREG
	-2.84
	-3.70
	-1.97
	-2.83
	-4.06
	-1.60
	-5.67
	-6.99
	-4.34

	CSF2
	-1.73
	-2.50
	-0.95
	-2.44
	-3.59
	-1.30
	-4.17
	-5.46
	-2.88

	GDF15
	-1.57
	-2.32
	-0.82
	-1.98
	-3.18
	-0.78
	-3.55
	-4.92
	-2.18

	IL5RA
	-1.44
	-2.18
	-0.71
	-0.62
	-1.80
	0.55
	-2.07
	-3.40
	-0.73

	ITGB6
	-2.69
	-3.59
	-1.79
	-2.98
	-4.24
	-1.71
	-5.66
	-7.02
	-4.30

	MMP10
	-1.31
	-2.04
	-0.58
	-1.01
	-2.20
	0.18
	-2.32
	-3.69
	-0.95

	PLA2G10
	-1.38
	-2.18
	-0.58
	-1.59
	-2.77
	-0.40
	-2.97
	-4.32
	-1.61

	Protein
	DLCO ≥ 50% predicted (n=1426)

	
	Natural Indirect Effect
	Natural Direct Effect
	Total Effect

	
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High

	AREG
	-1.73
	-2.48
	-0.98
	-1.30
	-2.07
	-0.53
	-3.03
	-4.05
	-2.02

	CSF2
	-0.33
	-0.65
	0.00
	-0.17
	-0.85
	0.51
	-0.50
	-1.28
	0.28

	GDF15
	-0.85
	-1.44
	-0.27
	-0.97
	-1.76
	-0.17
	-1.82
	-2.73
	-0.91

	IL5RA
	-0.41
	-0.85
	0.02
	-0.42
	-1.15
	0.30
	-0.84
	-1.68
	0.01

	ITGB6
	-1.65
	-2.42
	-0.89
	-0.59
	-1.33
	0.15
	-2.24
	-3.23
	-1.25

	MMP10
	-0.75
	-1.29
	-0.22
	-0.45
	-1.26
	0.36
	-1.20
	-2.19
	-0.22

	PLA2G10
	-0.92
	-1.43
	-0.40
	-0.19
	-0.85
	0.47
	-1.10
	-1.92
	-0.28

















	[bookmark: _Toc218777160]Table E10. Pooled cohort (n=3135) mediation analysis results stratified by ILD subtype

	Protein
	Idiopathic Pulmonary Fibrosis (n=1338)

	
	Natural Indirect Effect
	Natural Direct Effect
	Total Effect

	
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High

	AREG
	-3.12
	-4.22
	-2.02
	-2.08
	-3.52
	-0.63
	-5.20
	-6.72
	-3.68

	CSF2
	-1.73
	-2.55
	-0.90
	-1.71
	-2.93
	-0.49
	-3.44
	-4.80
	-2.08

	GDF15
	-1.37
	-2.29
	-0.44
	-1.51
	-2.86
	-0.16
	-2.88
	-4.43
	-1.32

	IL5RA
	-1.43
	-2.19
	-0.67
	-0.63
	-1.91
	0.66
	-2.06
	-3.47
	-0.65

	ITGB6
	-2.49
	-3.54
	-1.44
	-3.30
	-4.72
	-1.88
	-5.79
	-7.28
	-4.30

	MMP10
	-1.00
	-1.82
	-0.18
	-0.50
	-1.84
	0.83
	-1.50
	-2.99
	0.00

	PLA2G10
	-1.72
	-2.60
	-0.84
	-0.90
	-2.16
	0.37
	-2.62
	-4.02
	-1.22

	Protein
	Connective Tissue Disease-associated ILD (n=899)

	
	Natural Indirect Effect
	Natural Direct Effect
	Total Effect

	
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High

	AREG
	-1.08
	-1.91
	-0.25
	-1.67
	-2.95
	-0.40
	-2.75
	-4.20
	-1.31

	CSF2
	-0.48
	-1.04
	0.08
	-1.25
	-2.41
	-0.09
	-1.73
	-3.01
	-0.44

	GDF15
	-0.78
	-1.47
	-0.08
	-0.98
	-2.22
	0.26
	-1.76
	-3.07
	-0.45

	IL5RA
	-0.26
	-1.07
	0.54
	-0.88
	-2.15
	0.39
	-1.14
	-2.55
	0.27

	ITGB6
	-1.00
	-1.86
	-0.13
	0.12
	-1.17
	1.41
	-0.88
	-2.35
	0.59

	MMP10
	-1.11
	-1.97
	-0.25
	-0.79
	-2.02
	0.45
	-1.90
	-3.30
	-0.50

	PLA2G10
	-0.72
	-1.40
	-0.03
	-0.50
	-1.70
	0.69
	-1.22
	-2.59
	0.14

	Protein
	Other Fibrotic ILDs (n=898)

	
	Natural Indirect Effect
	Natural Direct Effect
	Total Effect

	
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High

	AREG
	-3.10
	-4.22
	-1.98
	-2.67
	-3.99
	-1.34
	-5.77
	-7.22
	-4.31

	CSF2
	-0.84
	-1.68
	0.01
	-1.46
	-2.74
	-0.19
	-2.30
	-3.78
	-0.82

	GDF15
	-1.95
	-3.00
	-0.90
	-1.74
	-3.15
	-0.33
	-3.69
	-5.38
	-2.00

	IL5RA
	-1.13
	-1.98
	-0.29
	-0.33
	-1.59
	0.93
	-1.46
	-2.98
	0.05

	ITGB6
	-3.16
	-4.29
	-2.03
	-2.25
	-3.55
	-0.95
	-5.41
	-6.91
	-3.90

	MMP10
	-1.44
	-2.35
	-0.53
	-1.28
	-2.71
	0.16
	-2.71
	-4.45
	-0.97

	PLA2G10
	-1.38
	-2.33
	-0.44
	-1.09
	-2.34
	0.15
	-2.48
	-4.01
	-0.95







	[bookmark: _Toc218777161]Table E11. Pooled cohort (n=3135) mediated effects using different protein categorization strategies

	Protein
	Tertile Categorization
	Quartile Categorization
	Quintile Categorization
	Decile Categorization

	
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High

	AREG
	-1.65
	-2.07
	-1.23
	-2.05
	-2.53
	-1.57
	-2.16
	-2.68
	-1.63
	-2.54
	-3.15
	-1.94

	CSF2
	-0.75
	-1.09
	-0.42
	-0.90
	-1.27
	-0.52
	-0.98
	-1.38
	-0.58
	-1.13
	-1.59
	-0.66

	GDF15
	-0.96
	-1.33
	-0.58
	-1.13
	-1.56
	-0.70
	-1.20
	-1.66
	-0.74
	-1.38
	-1.90
	-0.85

	IL5RA
	-0.67
	-1.00
	-0.33
	-0.88
	-1.27
	-0.50
	-0.82
	-1.22
	-0.42
	-1.03
	-1.50
	-0.56

	ITGB6
	-1.54
	-1.95
	-1.13
	-1.92
	-2.40
	-1.43
	-2.03
	-2.56
	-1.50
	-2.41
	-3.03
	-1.78

	MMP10
	-0.80
	-1.15
	-0.45
	-0.99
	-1.39
	-0.59
	-1.13
	-1.57
	-0.69
	-1.22
	-1.71
	-0.72

	PLA2G10
	-0.85
	-1.21
	-0.49
	-1.12
	-1.53
	-0.71
	-1.25
	-1.69
	-0.81
	-1.34
	-1.84
	-0.84



























	[bookmark: _Toc218777162]Table E12. Pooled cohort (n=3135) mediated effects before and after excluding those for which DLCO decline was imputed

	Protein
	Including imputed DLCO values (n=3191)
	Excluding imputed DLCO values (n=2952)

	
	Coeff
	95% CI Low
	95% CI High
	Coeff
	95% CI Low
	95% CI High

	AREG
	-2.54
	-3.15
	-1.94
	-2.29
	-2.90
	-1.68

	CSF2
	-1.13
	-1.59
	-0.66
	-0.85
	-1.28
	-0.43

	GDF15
	-1.38
	-1.90
	-0.85
	-1.25
	-1.78
	-0.72

	IL5RA
	-1.03
	-1.50
	-0.56
	-0.86
	-1.32
	-0.40

	ITGB6
	-2.41
	-3.03
	-1.78
	-2.12
	-2.73
	-1.51

	MMP10
	-1.22
	-1.71
	-0.72
	-1.12
	-1.61
	-0.63

	PLA2G10
	-1.34
	-1.84
	-0.84
	-1.21
	-1.70
	-0.72
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