
•	 IPF	is	a	progressive	fibrosing	interstitial	lung	disease	with	an	unpredictable	clinical	course.	
•	 MicroRNAs	are	small	non-coding	RNA	molecules	with	functions	in	gene	silencing	or	post-transcriptional	

gene	regulation.	Altered	expression	of	microRNAs	has	been	implicated	in	the	pathogenesis	of	IPF.1,2

Study cohort
•	 The	cohort	was	drawn	from	the	IPF-PRO	Registry,	a	multicenter	US	registry	that	enrolled	patients	with	IPF	

that	was	diagnosed	or	confirmed	at	the	enrolling	center	in	the	past	6	months.3

•	 These	analyses	were	based	on	data	from	283	patients	enrolled	between	March	2016	and	February	2017	
who	had	enrollment	plasma	microRNA	sequencing	data	that	met	quality	control	filters.	Outcomes	were	
ascertained	from	enrollment	to	June	2019.	

Analyses
•	 MicroRNA	transcripts	with	median	counts	per	million	≥1	were	analysed.	Normalization	factors	for	library	

sizes	were	calculated	using	the	Trimmed	Means	of	M	values	method	and	an	effective	elibrary	size	used	to	
normalize	microRNA	read	counts.	Counts	were	log

2 
transformed	prior	to	analysis.

•	 Univariable	associations	between	microRNA	expression	at	baseline	and	clinical	outcomes	were	
determined	using	Cox	proportional	hazards	regression	analyses.	

•	 Analyses	were	unadjusted	and	adjusted	for	demographic/clinical	factors	assessed	at	enrollment	(age,	sex,	
FVC	%	predicted,	DLco	%	predicted,	oxygen	use	at	rest,	oxygen	use	with	exertion).	

•	 For	microRNAs	with	non-linear	relationships	with	outcomes,	piece-wise	linear	splines	with	a	single	knot	
were	used,	resulting	in	two	hazard	ratios.	

•	 P-values	were	corrected	for	multiple	comparisons	using	the	Benjamini-Hochberg	method	to	control	
the	false	discovery	rate	(FDR)	at	5%.	MicroRNAs	were	considered	to	be	significantly	associated	with	the	
outcome	if	both	the	FDR-adjusted	p-value	for	the	overall	association	was	<0.05	and	≥1	of	the	two	hazard	
ratios	was	>2	or	<0.5.	

•	 In	both	unadjusted	and	adjusted	analyses,	one	microRNA	was	significantly	associated	
with	respiratory	death.	

•	 In	adjusted	analyses,	four	microRNAs	were	associated	with	the	composite	of	absolute	decline	
in	DLco	≥15%	predicted,	death,	or	lung	transplant.	

•	 In	both	unadjusted	and	adjusted	analyses,	two	microRNAs	were	significantly	associated	with	
the	composite	of	respiratory	death	or	lung	transplant.	

•	 We	identified	several	microRNAs	that	were	associated	with	clinically	relevant	outcomes	
in	patients	with	IPF	after	adjustment	for	demographic/clinical	factors	known	to	influence	
outcomes.	

•	 These	microRNAs	require	further	study	as	candidate	biomarkers	in	patients	with	IPF.

Associations between circulating microRNAs at baseline and 
clinical outcomes

•	 A	total	of	472	microRNA	transcripts	were	included	in	the	analysis.

•	 The	median	(Q1,	Q3)	follow-up	time	was	30.4	(20.0,	41.1)	months.

•	 In	adjusted	analyses,	significant	associations	were	observed	between	
microRNAs	and	three	clinical	outcomes:	

	 –	 Respiratory	death	(occurred	in	69	patients)	

	 –	 Composite	of	respiratory	death	or	lung	transplant	(occurred	in	 
	 93	patients)	

	 –	 Composite	of	absolute	decline	in	DLco	≥15%	predicted,	death,	 
	 or	lung	transplant	(occurred	in	141	patients).

•	 No	significant	associations	were	observed	between	microRNAs	and	
the	other	outcomes	investigated:	death;	death	or	lung	transplant;	
respiratory	hospitalization;	absolute	decline	in	FVC	≥10%	predicted,	
death,	or	lung	transplant;	≥5-point	increase	in	CPI,	death,	or	lung	
transplant;	≥10-point	increase	in	CPI,	death,	or	lung	transplant.

•	 To	examine	associations	between	microRNAs	and	clinical	outcomes	in	patients	with	IPF.
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Values	are	median	(Q1,	Q3)	or	n	(%).

Patient characteristics at enrollment (n=283)

Age,	years 70	(65,	75)

Male 209	(74%)

White 264	(93%)

Smoking

Past 188	(66%)

Never 93	(33%)

Current 2	(1%)

FVC	%	predicted 69.8	(60.9,	80.3)

DLco	%	predicted 40.1	(30.7,	49.2)

Composite	physiologic	index	(CPI)	 54.0	(46.5,	60.9)

Antifibrotic	drug	use

Pirfenidone 96	(34%)

Nintedanib 55	(19%)

Kaplan-Meier curves for clinical outcomes

283	 267	 241	 218	 189	 144	 91	 47	 7	 1

283	 267	 241	 218	 189	 144	 91	 47	 7	 1

283	 261	 233	 207	 176	 129	 83	 36	 6	 0

Number	at	risk	

Respiratory	death	

Respiratory	death	or	lung	transplant	

Absolute	decline	in	DLco	≥15%	predicted,	death,	or	lung	transplant	
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Associations between circulating microRNAs at baseline and respiratory death that 
were significant in unadjusted and adjusted analyses

There	was	a	non-linear	relationship	between	miR-128-3p	and	respiratory	death	so	a	linear	spline	with	a	single	knot	was	used,	
resulting	in	two	hazard	ratios.	
*Adjusted	models	were	adjusted	for	age,	sex,	FVC	%	predicted,	DLco	%	predicted,	oxygen	use	at	rest,	and	oxygen	use	with	
exertion	at	enrollment.

0

miR-128-3p <9.7 Unadjusted
  Adjusted*
miR-128-3p >9.7 Unadjusted
  Adjusted*

0.08	(0.03,	0.25)	 0.017
0.12	(0.04,	0.36)	 0.017
2.93	(1.33,	6.47)	 0.017
3.61	(1.52,	8.53)	 0.017

0.1 1.0 10

Hazard ratio 
(95% CI)

FDR-adjusted 
p-value

There	were	non-linear	relationships	between	microRNAs	and	outcomes	so	linear	splines	with	a	single	knot	were	used,	
resulting	in	two	hazard	ratios	for	each	microRNA-outcome	combination.	
*Adjusted	models	were	adjusted	for	age,	sex,	FVC	%	predicted,	DLco	%	predicted,	oxygen	use	at	rest,	and	oxygen	use	with	
exertion	at	enrollment.

Associations between circulating microRNAs at baseline and composite of respiratory 
death or lung transplant that were significant in unadjusted and adjusted analyses

0 0.1 1.0 10

miR-128-3p <9.7 Unadjusted
	 	 Adjusted*
miR-128-3p >9.7 Unadjusted
	 	 Adjusted*
miR-30d-3p <3.6 Unadjusted
	 	 Adjusted*
miR-30d-3p >3.6 Unadjusted
	 	 Adjusted*

0.11	(0.04,	0.28)	 0.017
0.17	(0.06,	0.46)	 0.017
2.63	(1.32,	5.22)	 0.017
3.50	(1.66,	7.39)	 0.017
0.61	(0.47,	0.80)	 0.013
0.70	(0.53,	0.94)	 0.013
3.31	(1.91,	5.72)	 0.013
3.35	(1.89,	5.94)	 0.013

Hazard ratio  
(95% CI)

FDR-adjusted 
p-value

Associations between circulating microRNAs at baseline and composite of absolute 
decline in DLco ≥15% predicted, death, or lung transplant that were significant in 
adjusted analyses 

There	were	non-linear	relationships	between	microRNAs	and	outcomes	so	linear	splines	with	a	single	knot	were	used,	
resulting	in	two	hazard	ratios	for	each	microRNA-outcome	combination.	
*Adjusted	models	were	adjusted	for	age,	sex,	FVC	%	predicted,	DLco	%	predicted,	oxygen	use	at	rest,	and	oxygen	use	with	
exertion	at	enrollment.

0

let-7c-5p <9.1 Unadjusted
  Adjusted*
let-7c-5p >9.1 Unadjusted
  Adjusted*
miR-186-5p <9.3 Unadjusted
  Adjusted*
miR-186-5p >9.3 Unadjusted
  Adjusted*
miR-30a-5p <9 Unadjusted
  Adjusted*
miR-30a-5p >9 Unadjusted
  Adjusted*
miR-30d-3p <3.4 Unadjusted
  Adjusted*
miR-30d-3p >3.4 Unadjusted
  Adjusted*

0.36	(0.21,	0.61)	 0.073
0.33	(0.20,	0.56)	 0.041
1.27	(0.94,	1.71)	 0.073
1.17	(0.87,	1.58)	 0.041
0.62	(0.37,	1.04)	 0.052
0.65	(0.36,	1.18)	 0.026
2.69	(1.70,	4.26)	 0.052
2.83	(1.66,	4.81)	 0.026
0.38	(0.23,	0.62)	 0.053
0.37	(0.22,	0.63)	 0.028
1.17	(0.87,	1.57)	 0.053
1.04	(0.76,	1.41)	 0.028
0.69	(0.54,	0.88)	 0.064
0.75	(0.58,	0.97)	 0.039
2.29	(1.52,	3.44)	 0.064
2.24	(1.48,	3.38)	 0.039
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Hazard ratio  
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