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Pulmonary Fibrosis in Families



Am J Respir Crit Care Med. 2023; 207(9): 1194–1202.

IPF is a heritable disease

• Heritability of IPF – estimated 32% 

(based on common and rare variants)



Am J Respir Crit Care Med. 2023; 207(10): 1345–1357.

Familial Pulmonary Fibrosis

• Estimates of genetic risk in families

• Rare variants explain ~15-23% of risk 

• Estimates from whole genome sequencing in 
569 FPF kindreds
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•Common genetic variation explains a substantial portion of the disease
• ~23-25 common variants associated with IPF
• Some debate (estimates from 8-18% in the general population)

Thorax. 2022; 77(8):829-33.
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•Common genetic variation explains a substantial portion of the disease
• ~23-25 common variants associated with IPF
• Some debate (estimates from 8-18% in the general population)
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•Common genetic variation may explain a substantial portion of the disease
• MUC5B promoter variant (rs35705950)
• The minor allele of rs35705950 is present in ~20% of European CEPH [Centre d’etude 

du polymorphisme humain] trios in HapMap.
• resulted in a substantial increase in the odds for disease (the minor allele of 

rs35705950 confirmed a >6-fold increase in the odds for sporadic IPF). 

PLoS Comput Biol. 2012; 8(12):e1002822.
N Engl J Med. 2011; 364(16): 1503-12.

AJRCCM. 2014; 189(7): 770-8.

Genetics of IPF



•Common genetic variation may explain a substantial portion of the disease
• MUC5B promoter variant (rs35705950)
• The minor allele of rs35705950 is present in ~20% of European CEPH [Centre d’etude 

du polymorphisme humain] trios in HapMap.
• resulted in a substantial increase in the odds for disease (the minor allele of 

rs35705950 confirmed a >6-fold increase in the odds for sporadic IPF). 

PLoS Comput Biol. 2012; 8(12):e1002822.
N Engl J Med. 2011; 364(16): 1503-12.

AJRCCM. 2014; 189(7): 770-8.

MUC5B 
(Pulmonary Fibrosis)
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•Substantial overlap in the genetic variants predicting both sporadic and familial 
pulmonary fibrosis (including the MUC5B risk allele).
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•Substantial overlap in the genetic variants predicting IPF and fibrotic 
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•Substantial overlap in the genetic variants predicting both sporadic and familial 
pulmonary fibrosis (including the MUC5B risk allele).
•Substantial overlap in the genetic variants predicting IPF and fibrotic 
hypersensitivity pneumonitis (including the MUC5B risk allele).
•The MUC5B risk allele is associated with rheumatoid arthritis associated interstitial 
lung disease.
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What are interstitial lung abnormalities (ILA)?

• Sets of chest CT imaging features suggestive of an underlying 
interstitial lung disease in a person without a clinical diagnosis.

Lancet Respir Med 2020; 8(7): 726-37.
N Engl J Med. 2011; 364(10): 897-906.



N Engl J Med. 2013; 368(23):2192-200.

Number of Participants 
Logistic Regression

Baseline Adjusted

ILA Definition Odds Ratio, 
95% CI 

P - 
value

Odds Ratio, 
95% CI 

P - 
value

ILA
(177 cases vs. 
1370 controls) 2.3 (1.6-3.1) <0.001 2.8 (2.0-3.9) <0.001

Definite Fibrosis
(47 cases vs. 

1370 controls) 3.0 (1.8-5.0) <0.001 6.3 (3.1-12.7) <0.001

Research participants with ILA in the general 
population are more likely to have >1 copy of the 

minor allele of MUC5B promoter genotype 
(rs35705950)  

Genetics of ILA
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• GWA study suggests there is a substantial genetic overlap 
between ILA and IPF there are also important differences.

Am J Respir Crit Care Med. 2019; 200(11): 1402-1413.

Chromosome/
Location rs number Nearest Gene Studies

IPF 
Odds Ratio

(95% CI)

ILA  vs No ILA Subpleural ILA vs No ILA

Odds Ratio
(95% CI) P-Value Odds Ratio

(95% CI)
P-Value

4q22.1 rs2609255 FAM13A Fingerlin, NG, 
2013

1.4
(1.3, 1.6) 

1.18
(1.07, 1.3)

0.0005 1.2
(1.1, 1.4)

3x10-4

6p24.3 rs2076295 DSP
Fingerlin, NG, 

2013
Allen, LRM, 

2017

1.4
(1.3, 1.6)

1.14
(1.05, 1.2) 0.001 1.2

(1.08, 1.3) 3x10-4

11p15.5 rs35705950 MUC5B Fingerlin, NG, 
2013 2.4 (2.1, 2.8) 2.0 (1.7, 2.2) 3x10-27 2.2 (1.9, 2.5) 1.7x10-29

15q15.1 rs2034650 IVD Fingerlin, NG, 
2013

1.3
(1.2, 1.4)

1.08
(0.99, 1.17)

0.07 1.15
(1.05, 1.3)

3x10-3 

19p13.3 rs12610495 DPP9 Fingerlin, NG, 
2013

1.3
(1.2, 1.4)

1.14
(1.02, 1.3) 0.01 1.2

(1.1, 1.4) 2x10-4

Genetics and ILA



Concept of Polygenic Risk

Hypertension. 2021;77:1119–1127. 
Inflamm Regen. 2021 Jun 17;41(1):18.
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• Created PRS excluding the MUC5B genomic region (using 
a stacked clumping and thresholding method – LASSO)

• This no-MUC5B PRS included >60K variants
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Polygenic Risk of IPF and ILA
• There is a substantial portion of the genetic risk to develop IPF that is explained by common 

genetic variants outside of the MUC5B. 
• Combined with MUC5B the no-MUC5B PRS is associated with an increased ability to predict 

the risk for IPF (AUC 0.81-0.82). 
• Both MUC5B and the no-MUC5B PRS are associated with ILA and ILA progression. 
• These perform less well in other racial/ethnic groups
 



Clinical Genetics and Screening for Pulmonary Fibrosis

Am J Respir Crit Care Med. 2020; 201(10): 1240-8.

Ivan Rosas.

Benji Raby.

Mary Rice

(R01: HL130974): now active and renewed through 2026
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