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• Where we’ve succeeded

– Establishing a firm scientific basis of 

patient-relevant benefits

• Where we’ve failed

– Poor availability for patients who 

would benefit

• …And a path forward



The Accumulated Evidence

Pulmonary rehabilitation:

• improves exercise tolerance 

• improves the symptom of dyspnea 

• improves health-related quality of life

These benefits are generally of 
greater magnitude than for any 

other COPD therapy



Documentation of Scientific Advances

High profile publications 

document the effectiveness 

of pulmonary rehabilitation



Documentation of Scientific Advances

AJRCCM 172:19–38, 2005



Documentation of Scientific Advances

Chest 2007,131:4S-42S
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Documentation of Scientific Advances

AJRCCM 188:1011-1027,2013
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1997 Am J Respir Crit Care Med 

486 Citations!



1999

2014



Five Most Effective 

Interventions to Improve 

COPD Limb Muscle Function

1. Exercise training

2. Exercise training

3. Exercise training

4. Exercise training

5. Exercise training



Strategies to Improve the Effectiveness of 

Pulmonary Rehabilitative Programs in 

COPD

• Bronchodilators

• Anabolic drugs

• Oxygen breathing

• Heliox breathing 

• Pressure support ventilation

• Interval training

• Electrical muscle stimulation



“The benefits to COPD patients from pulmonary 

rehabilitation are considerable and rehabilitation has been 

shown to be the most effective therapeutic strategy to 

improve shortness of breath, health status and exercise 

tolerance. Pulmonary rehabilitation is appropriate for most 

patients with COPD; improved functional exercise 

capacity and health related quality of life have been 

demonstrated across all grades of COPD severity” 

2018 Update 
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Three Major COPD Therapies

• Bronchodilators

• Supplemental Oxygen

• Pulmonary Rehabilitation



Comparison of Benefits

Bronchodilator Oxygen Rehabilitation
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Magnitude of Benefit
Bronchodilator vs. Rehabilitation

Data from literature meta-analyses

Red line = MCID

Bronchodilator = LABA or LAMA



Comparison of Benefits

Bronchodilator Oxygen Rehabilitation

Exercise

Tolerance
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Quality of 

Life

  

Duration of 

Benefit after 

Withdrawal
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Days

Minutes Months-
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Three Major COPD Therapies
-Comparing Availability-

• Supplemental Oxygen

–Near universal availability to 

qualifying patients

–Over ~$3 billion spent 

annually for ~1 million patients



Three Major COPD Therapies
-Comparing Availability-

• Pulmonary Rehabilitation

–Available to roughly 1.2% of 

COPD patients who would 

benefit



“The annual national capacity for 

pulmonary 

rehabilitation…consistently 

translated to ≤1.2% of the 

estimated COPD population for 

each respective country.” 

No US data available for 

inclusion.

J COPD, 2014



J Cardiopulm Rehabil, 2016

• The only published US based utilization data

• Only relates to Medicare-eligible patients 

• Medicare claims data reviewed based on a 5% sampling 

of beneficiaries

• Spans period before and after pulmonary rehabilitation 

becoming a Medicare benefit (circa 2010)

• Found pulmonary rehabilitation participation rate 

increased from 2.6% in 2003 to 3.7% in 2012

• May well be an overestimate of general COPD population  



AJRCCM, 2015

Conclusions: “The ATS and ERS commit to 

undertake actions that will improve access to and 

delivery of PR services for suitable patients. They 

call on their members and other health professional 

societies, payers, patients, and patient advocacy 

groups to join in this commitment.” 



Three Major COPD Therapies
-Comparing Availability-

• Bronchodilators

• Supplemental Oxygen

• Pulmonary Rehabilitation

Similar Guidelines Approval

All Considered Standard of Care



Three Major COPD Therapies
-Comparing Availability-

• Bronchodilators

• Supplemental Oxygen

• Pulmonary Rehabilitation

Annual Costs Roughly Similar

Though Third Party Payment  

Policies Differ

BTS Reports, 2012

Quality Adjusted 

Life-Years Pyramid
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N ~ 300



What do bronchodilators and 

supplemental oxygen have that 

rehabilitation lacks?

• Bronchodilators have marketing

• Supplemental oxygen improves 

survival

Therapies that improve survival have a high 

priority…for patients, their physicians and 

for health care systems



The Powerful 

Attraction of Life-

Extending 

Therapies



What do bronchodilators and 

supplemental oxygen have that 

rehabilitation lacks?

• Bronchodilators have marketing

• Supplemental oxygen improves 

survival

Rehabilitation will never have marketing

Does it improve survival?



Studies on the effect of 

pulmonary rehabilitation on 

mortality in stable COPD patients

AJRCCM 172:19–38, 2005

So far no study has convincingly shown evidence of improved 

survival after pulmonary rehabilitation…Because patients who 

enroll in pulmonary rehabilitation are generally in a relatively stable 

state, their likelihood of dying in the short term is rather low. Hence 

the absolute reduction in mortality is likely to be relatively modest. 

Studies investigating patients with higher mortality risk (e.g., after 

discharge from the hospital for an acute exacerbation) may be more 

successful in finding effects on survival.” 



2016
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The Dream

Hypothesis:  A convincing demonstration that pulmonary 

rehabilitation improves survival would yield a reformulation of health 

policy, resulting in improved access and uptake of this therapy. 



The Long and Winding Road

To a Rehabilitation Survival Trial



COPD Town Hall Meeting 

Hosted by NHLBI

The National Heart, Lung, and Blood

Institute (NHLBI) hosted the first-ever

COPD Town Hall meeting at the National

Institutes of Health on February 29-March

1, 2016. This meeting was a critical first

step in the development of a National

COPD Action Plan to tackle the COPD

epidemic in the United States.

Improving Access to Pulmonary 

Rehabilitation Cited as a Major 

Priority

NHLBI Approaches Rehabilitation 

Community for Suggestions for 

Research to Address this Priority



Pulmonary Rehabilitation After 

Hospitalization for COPD: 

The PROPEL Study

28 Investigators 

Recruited

9 Committees Formed



The PROPEL Study
-preliminary design features-

• Recruit ~2000 patients during a hospitalization 

for a COPD exacerbation

• Randomize within 2-4 weeks after discharge to 

rehabilitation vs. usual care at ~30 US sites

• Follow for ~2 years with re-hospitalization or 

mortality and primary outcome

• Assess other mediators and modulators of 

primary outcome prominently including physical 

activity in everyday life and frailty 

• Determine cost-effectiveness
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-preliminary design features-

• Physiologically Based Exercise Training

• Activity Promotion

• Behavior Modification

• Maintenance Program

Components of the Next-Generation Pulmonary 

Rehabilitation
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Aim:  Modify patient 

behaviors, enhance 

adherence to health-

enhancing patient behaviors 

and increase activity level in 

everyday life 



The PROPEL Study
-preliminary design features-

• Physiologically Based Exercise Training

• Activity Promotion

• Behavior Modification

• Maintenance Program

Components of the Next-Generation Pulmonary 

Rehabilitation



Ann Int Med, 1995



Pulmonary Rehabilitation After 

Hospitalization for COPD: 

The PROPEL Study

28 Investigators 

Recruited

9 Committees Formed



Third submission to NHLBI February, 2018
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Rehabilitation Clinical 

Trials Center


