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Predictors of mortality in idiopathic pulmonary fibrosis: forced vital capacity decline and other surrogate
endpoints — a literature review
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Fibrosing ILDs such as IPF are rare, debilitating diseases that result in progressive
loss of lung function and are ultimately fatal. Ideally, the aim of treatment is to
prolong survival, but the long follow-up and large sample sizes required to show

treatment differences mean that overall survival may not be practical as an endpoint Evidence for association of a decline in FVC with an increased risk of death in IPF. Evidence for an association of a decline in 6MWND with an increased risk of death in IPF.
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Literature searches were conducted to identify studies (systematic reviews/meta-
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The following databases were searched for relevant randomized controlled trials: A pooled optimal threshold of 5.7% (relative change at 3 months, 95% Cl 4.31-7 .04) was estimated for mortality in a meta-analysis1®

Embase, MEDLINE In-Process Citations, MEDLINE Daily Update & Epub Ahead of
Print, Cochrane Central Register of Controlled Trials, PubMed.
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Prediction of 3-year lung transplant-free survival, score at time of diagnosis:
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, Schmidt 2014%  Up to 4 years - Year 1-2:HR 0.78; 95% CI 0.64—0.87; P=0.1161

Retrospective cohort - Year 2-3:HR 0.75; 95% Cl 0.57—0.87; P=0.0102

Change in DLco associated with survival at 12 months
Multivariate analysis: HR 0.984; 95% C1 0.972-0.997; P=0.014

Association between mortality and relative DLco decline, HR (95% CI)

At 6 months At 12 months
: ) 10%: 1.7 (1.1-2.5) P=0.011 - 10%:2.2 (1.4-3.5) P=0.001
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DLco decline =215% at 6, 18 and 24 months (P<0.05), but not 12 months (P=0.182)

CONCLUSIONS

Association with overall mortality at 12 months, HR (95% ClI)
Overall population Patients with no emphysema
=5-point increase in CPl: 2.1 (1.3-3.5; = =5-pointincrease in CPl: 4.4 (1.8-10.7)
P=0.004) = Declinein FVC: 2.6 (0.8-2.6)
10% decline in FVC: 2.4 (1.5-3.8; P<0.001) = DeclineinDLco: 2.8 (1.3-4.4)
15% decline in DLco: 2.3 (1.5-3.7; P<0.001)
Independent predictors of mortality, HR (95% CI)
CEVLE LI VGLL T Jacob 201722 30 months CPI: 1.05 (1.02-1.07; p<0.001); PVV: 1.23 (1.08-1.40; P=0.001);
honeycombing: 1.18 (1.06-1.32; p=0.002); three-group staging system: 2.23 (1.85-2.69; P<0.0001)
Association with the outcome of death or lung transplant, HR (95% CI)
= FVC =10% decline + 220% relative increase in CALIPER total lung fibrosis: 10-14 months — 14.9 (3.9-
Sverzellati Up to 26 56.8)
202023 months FVC =10% decline + visual disease progression: 10—14 months — 48.1 (7.9-260)
FVC trend increase + VRS relative increase 220%: 22—-26 months — 15.1 (2.7-59.5)
FVC trend increase + visual disease progression: 22—-26 months — 15.6 (2.8—86.6)

There is a large evidence base supporting the use of FVC decline as a surrogate
endpoint in IPF. Overall,a 10% decrease in FVC over 52 weeks results in a roughly
three-fold increase in risk of mortality. In addition, shorter-term changesin FVC
(over 3 months) have been associated with a significant increased risk of mortality.
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FVC decline and other surrogate endpoints (such as increase in CPI, decrease in
DLco or decline in 6MWND) can predict mortality in IPF; however, large sample sizes

may often still be required to achieve meaningful impact in these endpoints. 2 5% relative decline in DLco over 3 months associated with:

Systematic 2,058 7% increased risk of mortality (HR 1.07; 95% Cl 1.04-1.11)

G aE Khan 202210 8-21 months (23 studies) = 7% increased likelihood of disease progression (OR 1.07;95% C11.02-1.12)
The optimal threshold for 3-month relative decline in DLco for predicting mortality was 10.51%
(95% Cl14.14-16.88;12=19.9%)

The use of a second variable, in addition to FVC decline, may offer increased
sensitivity to predict mortality.

Further evaluation of composite endpoints to provide efficiency in demonstrating
treatment differences in clinical trials is warranted.
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