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• IPF is a progressive fibrosing interstitial lung disease with an unpredictable clinical course.
• Several plasma proteins have been linked to increased mortality in patients with IPF, but few predict

decline in forced vital capacity (FVC).1 Change in FVC is used to assess progression of IPF and
biomarkers that predict near-term decline in FVC are needed.

• To develop a clinical-molecular signature that identifies patients with IPF at risk of near-term
decline in FVC.

• 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 prior 6 months.2

• Concentrations of 58 plasma proteins at baseline (enrollment) were determined using an ELISA-
based multiplex platform.

• Disease progression was defined as death, lung transplant, or relative decline in FVC (mL) ≥5% in
the 12 months after enrollment. 

• Using progression as the dependent variable, elastic net logistic regression was used to derive
a predictive model of progression using the 58 protein covariates and 10 clinical covariates 
assessed at enrollment (age, sex, race, FVC % predicted, DLco % predicted, oxygen use at rest, 
oxygen use with activity, smoking history, ILD in a first-degree relative, taking anti-fibrotic 
therapy). An IPF progression score was generated using model coefficient estimates. The score 
was dichotomized into a low-risk versus high-risk clinical-molecular signature (CMS) based on 
sensitivity and specificity metrics. Change in FVC from baseline to 12 months was compared 
between these groups using an ANCOVA model. 

• A CMS composed of circulating proteins and clinical factors can identify patients with IPF at
high risk of near-term decline in FVC.

• Such a signature could be used to enrich clinical trial cohorts with patients who are more
likely to experience FVC decline during follow-up.

• Optimization of this clinical-molecular signature, followed by external validation, is needed.

Clinical-molecular signature (CMS)
• Of 271 patients with no missing data for the proteins or clinical

covariates evaluated, 147 (54%) were classified as progressive.

• Fifteen protein biomarkers and five clinical covariates were selected by
the predictive model of progression.

• 167 patients (62%) had a low-risk CMS and 104 (38%) had a high-risk
CMS with a sensitivity of 0.56 and a specificity of 0.83.

Baseline characteristics (n=278)

Age, years 71 (66, 75)

Male 209 (75%)

White, non-Hispanic 260 (94%)

Past or current smoker 190 (68%)

FVC % predicted 69.9 (60.9, 80.3)

DLco % predicted 40.6 (32.1, 49.5)

Supplemental oxygen use*

None 177 (64%)

At rest 56 (20%)

With activity but not at rest 44 (16%)

Anti-fibrotic drug use 131 (47%)

Performance of CMS for predicting progression

Variable importance of protein biomarkers (green) and clinical covariates (black) as 
predictors of progression of IPF

Change in FVC (mL) from baseline to 12 months in patients with low-risk and high-risk 
CMS

Values are median (Q1, Q3) or n (%). *Data not available for 1 patient. 

0.74Area under the curve 0.74

Sensitivity 0.56 (95% CI 0.48, 0.65)

Specificity 0.83 (95% CI 0.75, 0.89)

Positive predictive value 0.80 (95% CI 0.71, 0.87)

Negative predictive value 0.62 (95% CI 0.54, 0.69)

The diamond represents the mean, the horizontal line the median, and the box the interquartile range. 
The whiskers extend to the most extreme point that is less than or equal to 1.5 x the interquartile range.
The dots represent data points falling outside the range covered by the whiskers.
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