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Background

• aPAP is a rare lung disease characterized by the accumulation of lipoproteinaceous 
surfactant material in the alveoli of the lungs that can lead to hypoxemic 
respiratory failure and increased infection risk1 

• WLL is the standard of care for patients with aPAP, a procedure that crudely 
physically removes lipoproteinaceous material from the lungs by washing the 
alveoli with saline. WLL is invasive,2 and palliative rather than curative

• In contrast, GM-CSF therapy causes clinical improvement by restoring a normal 
alveolar macrophage population3

• There is currently no approved pharmacologic treatment for aPAP3

• Although drug therapy trials have been done and are currently underway, no 
outcome measures have been validated for use as clinical trial endpoints in 
patients with aPAP

• The Phase 2/3, 24-week, randomized, double-blind, PBO-controlled, multicenter 
IMPALA clinical trial (NCT02702180) evaluated the safety and efficacy of inhaled 
MOL nebulizer solution in patients with aPAP on a range of endpoints, including 
change from baseline in the following: alveolar-arterial difference in oxygen 
concentration (primary endpoint), DLco, 6-minute walk test, forced expiratory 
volume in 1 second, ground-glass opacification score, time to first use of WLL,  
and change from baseline scores in St. George’s Respiratory Questionnaire3

• Alveolar-arterial oxygen concentration is limited as a primary endpoint in aPAP 
trials, as it is difficult to obtain high-quality data, and results are affected by recent 
supplemental oxygen use

• DLco is a direct measure of one of the most important clinical manifestations of 
aPAP—reduced gas transfer across the lung surface—and correlates with disease 
severity1; therefore, change from baseline in DLco was chosen as the primary 
endpoint for the IMPALA-2 trial

Methods

IMPALA Trial

• IMPALA was a Phase 2/3, 24-week, double-blind, PBO-controlled, multicenter 
trial that evaluated the safety and efficacy of inhaled MOL (300 µg once daily) vs 
matching PBO in patients (n = 138) with aPAP. Patients used daily MOL or PBO on 
either a continuous or intermittent daily (for 1 week on and 1 week off) schedule3 

• Patients who completed the double-blind portion of the trial were eligible to enroll 
in an open-label extension period3 (Figure 1)

• A detailed description of trial methods has been published previously3

Figure 1. IMPALA Trial Design
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BL, baseline; INT, intermittent; MOL, molgramostim nebulizer solution; PBO, placebo; WK, week.

• A detailed reporting of the IMPALA trial results has been published previously3

• DLco showed robust improvement with continuous once-daily dosing (Figure 2, Figure 3)

Figure 2. DLco % Predicted Changes Over Time in the 
IMPALA Trial Period (FAS)
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Figure 3. DLco % Predicted Change From Baseline to 
Week 24 of Double-blind Period in the IMPALA Trial
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DLco as a Primary Endpoint

DLco was used to detect clinically meaningful changes in lung function in the 
IMPALA trial; therefore, DLco was considered an appropriate primary endpoint for 
use in IMPALA-2 based on the following rationale:
• DLco is a measure of the same pathophysiological process that results in the 

relevant clinical outcomes in aPAP 
• DLco predicts the major clinical event in aPAP, need for WLL
• DLco is part of the standard European Respiratory Society/American Thoracic 

Society–approved lung function tests, is non-invasive, and is widely used in  
clinical practice4 

IMPALA-2 Trial

• IMPALA-2 (NCT04544293), a randomized, double-blind, PBO-controlled, 
multicenter pivotal Phase 3 trial, is evaluating the safety and efficacy of daily  
MOL (300 µg once daily) vs PBO for 48 weeks in patients with aPAP (Figure 4) 

• The primary endpoint will be change from baseline in DLco at week 24
• Patients completing the 48-week PBO-controlled period will receive open-label 

treatment with once-daily MOL for 48 weeks

Figure 4. IMPALA-2 Trial Design
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bDurability of efficacy/safety.  
BL, baseline; DLco, diffusing capacity for carbon monoxide; MOL, molgramostim nebulizer solution; PBO, placebo; WK, week. 

OBJECTIVE
To describe the rationale for using diffusing capacity  

for carbon monoxide (DLco) as the primary endpoint in  
IMPALA-2 (NCT04544293), a Phase 3, pivotal, randomized,  

double-blind, placebo (PBO)-controlled global trial of the recombinant 
granulocyte-macrophage colony-stimulating factor (GM-CSF), 
molgramostim nebulizer solution (MOL), for patients with aPAP
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DLco is a standardized, widely used lung function test with  
direct relevance to the pathophysiology of aPAP, and is predictive 
for the major clinical event of whole-lung lavage (WLL)

As such, DLco is an appropriate and meaningful primary 
endpoint for use in the IMPALA-2 trial of MOL in patients  
with aPAP

In the IMPALA trial, DLco showed robust improvements in 
patients with aPAP who were treated with continuous daily 
MOL compared with those treated with PBO


