
Digital Outcome Measures of Physical 
Activity Approved as Primary Endpoint  
in Pivotal Cardiopulmonary Study
Bellerophon Therapeutics, a clinical stage biotherapeutics company focused on developing treatments 

for cardiopulmonary diseases, was able to get the first FDA endorsement of a novel wearable-derived  

primary endpoint and reduced the sample size of their pivotal program by 50%.

1Pioneering the Digital Transformation of Clinical Research™

Bellerophon Therapeutics, a clinical stage biotherapeutics company focused on developing 
treatments for cardiopulmonary diseases, was able to save their clinical development program 
through the use of objective, continuous digital outcome measures.

Case Study: Digital Outcome 
Measures of Physical Activity 
Approved as Primary Endpoint in 
Pivotal Cardiopulmonary Study

The Situation
Bellerophon deployed traditional Clinical Outcome Assessments (COAs), oxygen saturation (SpO2) 
and 6 Minute Walk Distance (6MWD), as primary endpoints in their Phase 2b clinical trial. Although 
these measures were clinically positive, they were not statistically significant.1,2 The evidence 
generated was not strong enough to proceed to a Phase 3 clinical trial.

The Approach
Fortunately, as part of the clinical study design, 
the sponsor included ActiGraph’s wearable 
data collection solution to evaluate possible 
changes in study participants’ Physical Activity 
(PA) including, but not limited to, the change in 
Moderate to Vigorous Physical Activity (MVPA) 
from baseline, as an exploratory endpoint. 
Upon statistical analysis, MVPA showed both 
clinical and statistically significant changes with 
treatment, and ActiGraph assisted Bellerophon 
to present the analysis to the FDA.
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The Outcome
The FDA endorsed the ActiGraph MVPA endpoint as the primary endpoint in the follow up Phase 3  

REBUILD pivotal trial, making this the first FDA-endorsed primary endpoint in a pivotal trial using wearable 

data.2 ActiGraph’s PA digital endpoints, specifically MVPA, allowed the sponsor to  include a less-biased,  

more patient-centered and meaningful  outcome measure. 

In addition, the FDA approved a request to reduce the sample size by more than half, from 300 participants 

to 140, based on an effect size generated from the Phase 2 study data. The benefit of this reduced sample 

size is that the Sponsor was able to accelerate completion of the study, with top-line data available several 

months earlier than originally planned.Unfortunately, the experimental therapy was proven to be ineffective, 

failing all the primary and secondary endpoints. However, an anchoring analysis to evaluate the ability of 

MVPA to detect change in comparison with widely used patient-reported outcomes (PRO) supports the 

clinical validity of the digital measure.4

“ The revised study size is based on an effect size generated from Phase 2 study data in 

44 patients with the same primary endpoint being evaluated in the Phase 3 study, MVPA. 

The analysis presented to the FDA indicated that the trial remains adequately powered to 

demonstrate a statistically significant result on MVPA,” said Dr. Steven D. Nathan, M.D., 

F.C.C.P., Medical Director of the Advanced Lung Disease and Lung Transplant Program  

at Inova Fairfax Hospital and Chair of Bellerophon’s REBUILD Steering Committee.3
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Patients responding ’Much better’  

in PRO showed the smallest decrease 

in digital measures MVPA and overall 

activity; Patients responding ’Much 

worse’ in PRO showed the largest 

decrease from baseline in digital 

measures MVPA and overall activity.
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Visit our website to learn more!
See our Solutions for Respiratory Research  
and Clinical Development.

Recommendation
De-risk your clinical program by 

incorporating objective, continuous  

digital endpoint measures of PA as adjunct  

assessments to traditional PROs, COAs and  

other periodically collected endpoints (e.g.  

6MWD, ETT, PFT etc.) in your clinical trial.

Founded in 2004, Ametris (formerly ActiGraph) is a global digital 
health solutions provider transforming real-world patient data into 
validated clinical evidence. Our end-to-end platform combines 
advanced wearables, regulatory-aligned analytics, and expert scientific 
support to simplify every phase of a clinical trial—from study design to 
submission. Backed by two decades of experience and a collaborative 
approach, Ametris empowers research teams to run smarter trials, 
reduce patient burden, and accelerate therapeutic innovation.

Contact Us to Learn More


