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Overview
• Current methods of monitoring disease

– Pulmonary function testing
– Computed tomography

• Investigational methods of monitoring disease



Pulmonary Function Tests
• A mainstay of ILD evaluation

• Used in diagnosis (restriction)

• Used in monitoring
– Changes in forced vital capacity (FVC) and DLCO as 

markers of disease progression

• Used in clinical trials
– Change in forced vital capacity over 52 weeks



PFTs and ILD Physiology 

PFTs show restrictive 
defect

• Lung volumes
• ¯ TLC
• ¯ RV

• Spirometry
• ¯ VC
• FEV1/FVC normal or 

even increased

– Lungs have ¯ compliance
• Pulmonary Mechanics



PFTs and ILD Natural History 

Ley	et	al,	Am	J	Respir	Crit	Care	Med,	2011;	183:	431-440





It’s change over time that important



PFTs and Advantages
• Easy to perform

• Reproducible and standardized (can have performed at 
different locations and still be comparable)

• Low cost

• Changes have clinical significance

• Primary outcome of clinical trials



Nintedanib and FVC

Richeldi L et al, N Engl J Med 2014; 370:2071-2082



King TE et al, N Engl J Med 2014; 370:2083-2092

Pirfenidone and FVC



PFTs and Limitations

- Difficult	to	predict	
subsequent	progression	
based	on	one	
measurement

Ley	et	al,	Am	J	Respir	Crit	Care	Med,	2011;	183:	431-440



PFTs and Change over Time

Ley	et	al,	Am	J	Respir	Crit	Care	Med,	2011;	183:	431-440



Computed Tomography (CT)
• Mainstay of ILD diagnosis

• Used to inform as to ILD pattern type

• Presence of certain findings (UIP pattern) has prognostic 
significance

• Not used as an outcome measure in clinical trials



IPF Diagnostic Approach



CT Pattern Examples

UIP Pattern UIP Pattern Indeterminate for
UIP Pattern



CT Patterns and Outcomes

Putman,	Am	J	Respir	Crit	Care	Med,	2019;	200:175-183



Need for a disease activity measure

• Current methods of monitoring (CT and PFTs) measure 
the end result of scarring and inform as to disease 
progression over time
– Do not inform as to disease activity at any one measure

• A measure of disease activity in IPF would:
– Improve clinical care by enabling treatment plans to be 

tailored for an individual and enhancing prognostication
– Advance clinical trials by enabling cohort enrichment 

strategies and enrolling of patients most likely to have a 
benefit from treatment



Type I Collagen Imaging
• Accumulation of type I collagen is the hallmark of fibrosis

• Current imaging approaches (e.g. CT) only can visualize the end 
result of collagen deposition

• 68Ga-CBP8 is a PET probe that binds type I collagen with high 
specificity (Désogere et al, Sci Trans Med. 2017)

• 68Ga-CBP8 can detect treatment response to anti-fibrotic therapy 
in a mouse model of pulmonary fibrosis (Désogere et al, Sci Trans Med. 2017)

• Pre-clinical data suggest that 68Ga-CBP8 preferentially binds freshly 
synthesized as opposed to mature collagen and thus may be ideal 
imaging marker of disease activity



68Ga-CBP8 Detects Increased Collagen in 
IPF patients and Active Disease

Healthy 
Volunteer

IPF
Patient

CT of IPF
Patient

Montesi et al, Am J Respir Crit Care Med. 2019



Future Directions

Montesi et	al,	J	Clin	Invest. 2019



Questions


