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• Genetic variants, including those in the telomere-related genes TERT, RTEL1 and PARN and the
MUC5B risk allele (rs35705950G>T), have been associated with susceptibility to IPF.1,2

• In patients with IPF, the MUC5B risk allele has been associated with improved survival, while shorter
telomere lengths are associated with worse survival.3,4

• We performed whole genome sequencing (WGS) in a cohort of patients with IPF to examine the
influence of select genetic variants and telomere length on disease progression.

• WGS was performed on DNA from 908 patients in the IPF-PRO Registry, a multicenter US registry
of patients with IPF that was diagnosed or confirmed at the enrolling center in the past 6 months.5

• Telomere lengths were estimated using TelSeq6 and the cohort divided into shorter vs. longer
telomere groups based on values below vs. above the median.

• Using data from 24,749 controls without lung disease in a gene-based collapsing analysis
framework, 61 patients were identified as carrying a rare protein-coding IPF-associated qualifying
variant (QV) with a predicted deleterious effect in TERT, RTEL1, or PARN.

• Kaplan-Meier analyses were used to describe event-free survival (where an event was defined
as ≥10% decline in forced vital capacity % predicted, death, or lung transplant) over two years
of follow-up across strata of 1) telomere length, 2) carrier status of a QV in TERT, RTEL1 or
PARN, 3) carrier status of the MUC5B risk allele (rs35705950G>T). The log-rank test was used for
comparisons.

• In patients with IPF, rare protein-coding variants in TERT, RTEL1 and PARN are associated
with an increased risk of disease progression, even after accounting for the influence of the
MUC5B risk allele and telomere length.

• Defining the influence of genetic and molecular features on outcomes in patients with IPF
may improve prognostic models and clinical trial design.

Impact of telomere length and QV on progression of IPF
• Patients carrying a QV in TERT, RTEL1, or PARN had significantly worse outcomes over

two years than patients without a QV (log-rank p=4.58x10-5).

Associations among qualifying variants (QV), telomere length, and age
• Patients with a QV in TERT, RTEL1, or PARN had shorter telomere lengths than those

without a QV in one of these genes (median length: 3.47 kb vs. 3.82 kb; p=2.7x10-8).
• There was no significant correlation between age and telomere length among

patients with a QV in TERT, RTEL1, or PARN (r=0.13, p=0.32), but among those
without a QV in these genes, telomere length decreased with increasing age
(r = -0.1, p=0.004).

• Patients with the MUC5B risk allele had significantly better event-free survival than
those without this allele (log-rank p=7.39x10-9).

• There was no significant difference in event-free survival between patients with
shorter vs. longer telomere length. The influence of QV carrier status on event-free
survival was observed irrespective of telomere length.

• Patients without a QV in TERT, RTEL1, or PARN, but with the MUC5B risk allele had the
best outcomes, while patients with a QV in TERT, RTEL1, or PARN, and without the
MUC5B risk allele had the worst outcomes (log-rank p=1.06x10-9).

Baseline characteristics of patients with IPF stratified by QV carrier status

QV+
(N=61)

QV-
(N=847)

Age (years) 65.9 (60.6, 69.2) 71.0 (65.9, 75.7)

Male 45 (73.8) 641 (75.7)

Race

White 57 (93.4) 779 (94.2)

Black or African-American 0 (0) 17 (2.1)

Other 4 (6.6) 31 (3.7)

Hispanic or Latino ethnicity 2 (3.3) 32 (3.8)

Ever smoker 28 (45.9) 579 (68.4)

Family history of ILD 24 (39.3) 142 (16.8)

Definite IPF7  42 (68.9) 548 (64.7)

FVC % predicted* 65.6 (52.4, 78.0) 69.7 (59.8, 80.5)

DLco % predicted* 41.2 (32.2, 49.5) 41.9 (32.5, 50.5)

GAP stage8*

1 17 (30.9) 210 (28.3)

2 30 (54.5) 400 (54.0)

3 8 (14.5) 131 (17.7)

Oxygen at rest* 11 (18.6%) 168 (20.2)

Oxygen with activity* 23 (39.0) 282 (34.1)

Antifibrotic drug use 30 (49.1) 472 (55.8)

Event-free survival probability by QV carrier status Event-free survival probability by MUC5B risk allele carrier status 

Event-free survival probability by QV carrier status and telomere length (TL)

Data are n(%) or median (Q1, Q3). 
*Among those with available data.

Event-free survival probability by QV and MUC5B risk allele carrier status 
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847 (100) 761 (90) 648 (77) 508 (60) 354 (42)

442 (100) 401 (91) 337 (76) 266 (60) 185 (42)
12 (100) 9 (75) 9 (75) 5 (42) 3 (25)

405 (100) 360 (89) 311 (77) 242 (60) 169 (42)
49 (100) 45 (92) 30 (61) 19 (39) 13 (27)
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39 (100) 33 (85) 24 (62) 15 (38) 8 (21)

568 (100) 525 (92) 455 (80) 362 (64) 257 (45)
22 (100) 21 (95) 15 (68) 9 (41) 8 (36)
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