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MATERIALS 

Statistical Methods 

In this study, we use mixed models methodology to estimate FVC and DLCO trajectory over time in a 

group of patients stratified by GAP stage. This model uses all available PFTs in estimation, allowing for 

staggered measurements over time with no loss of information. We elected to summarize results over 

time using splines to allow for trajectory changes at yearly intervals. “Slope” of the trajectory for a given 

group of patients (GAP stage) is summarized as absolute change in FVC or DLCO during a given year; we 

also display at each follow-up year a point estimate of relative change from baseline. We found the best 

model fit (using AIC criteria) for our groups when stratified by GAP stage using yearly splines; we also 

tested 6-month splines but this did not improve model fit. The model was also evaluated when adjusting 

for baseline age (continuously), gender, and FVC (continuously), but adjustment for these parameters 

(which are incorporated into the GAP score regardless) did not improve model fit. 

Notably, it is expected that a number of patients will have missing follow up data due to lack of follow up 

PFT in a given time interval or loss due to attrition or death. Mixed models also account for missing data 

by assuming that the missing data would be similar in nature and on the same trajectory as the data 

observed on a patient up to that point. We elect to display PFT trajectory through 2 years of follow up as 

the sample size available for inference decreased beyond that point. 
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e-Figure 1: Shown is a side-by-side comparison of the absolute (S1a) and relative (S1b) FVC trajectories, with patients stratified by GAP 
stage. The associated tables show the absolute change in percent-predicted FVC between baseline and year 1 and between year 1 and year 2 
for GAP stages 1, 2, and 3 (S1a), and the relative change from baseline at years 1 and 2 for GAP stages 1, 2, and 3 (S1b). For absolute 
yearly change in FVC, GAP 2 patients decline the most between baseline and year 1 at -6.06%, followed by GAP 1 at -5.48% and GAP 3 at -
2.80% with GAP 2 declining significantly more than GAP 3 (p=0.05). Between year 1 and year 2, GAP 3 patients decline the most at -3.45% 
but this was not significant when compared to GAP 1 or 2. Gap 2 patients actually increase between year 1 and 2, making the difference 
between GAP 1 and 2 patients significantly different (p=0.01). Figure S1b shows that by year 2, there was no difference between groups in 
relative decline from baseline. 
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e-Figure 2: Shown is a side-by-side comparison of the absolute (S2a) and relative (S2b) DLCO trajectories, with patients stratified by GAP 
stage. The associated tables show the absolute change in percent-predicted DLCO between baseline and year 1 and between year 1 and year 
2 for GAP stages 1, 2, and 3 (S2a), and the relative change from baseline at years 1 and 2 for GAP stages 1, 2, and 3 (S2b). For absolute 
yearly change in DLCO, GAP 1 patients declined the most between baseline and year 1 at -7.16%, followed by GAP 3 (-5.27%), and GAP 2 (-
4.87%); the difference between GAP 1 and 2 groups reached statistical significance (p=0.01). There was no difference between groups 
between year 1 and year 2 for absolute change in DLCO. There was no difference between groups for relative change from baseline at year 1 
or year 2.  
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e-Figure 3: Consort diagram for Cox analysis on 6-month PFT declines. Shown is the number of patients in the original cohort (n-657), and 
reasons for exclusion from the Cox analysis. Of the 657 patients in the original cohort, 18 were dead by 6 months without follow-up PFT 
available, 213 were missing both FVC and DLCO data, and 14 were missing DLCO data (but had follow-up FVC available).  
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