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Helping COPD Patients Breathe Easier:
Environmental Health and Clinical Trials

Chronic obstructive pulmonary disease (COPD) is an incurable lung disease made worse
by air pollution. Researchers at Harvard Chan C-CHANGE discovered that patients with
an inflammatory type called eosinophilic COPD are especially sensitive to polluted air.
They are now running a randomized controlled trial in Boston to test whether HEPA air
purifiers can improve these patients' symptoms and lung function.

COPD affects 15% of U.S. adults over age 40 and is the third most common cause of death
in the United States. People with COPD struggle to breathe, and their symptoms can flare
when they inhale traffic pollution, allergens, or smoke. As climate change brings more wildfire
smoke and worsens air quality, protecting vulnerable lungs becomes even more important.
Researchers led by Dr. Mary Berlik Rice found that people with eosinophilic COPD, an
inflammatory subtype that affects more than a third of COPD patients, are more susceptible
to air pollution. That raised a practical question: could cleaning the air inside patients' homes
help them breathe easier?

Cover: A portable HEPA air purifier in a bedroom. Image: Harvard T.H. Chan School of Public Health.
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To answer the question, the team is using a randomized controlled trial, often called
the gold standard for testing whether an intervention works. In this kind of study,
participants are randomly assigned to groups. One group receives the intervention
being tested, here a high efficiency particulate air (HEPA) purifier, while a comparison
group does not receive the active treatment. Because assignment is random, the
groups should be similar in every way except the intervention. Researchers then
measure outcomes such as symptoms and lung function in both groups. If the purifier
group improves more, scientists can be confident the purifier caused the difference.

How a randomized controlled trial works
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People with eosinophilic
COPD in Boston are
invited to take part in the
clinical trial.

Participants are randomly
assigned to receive either
an active HEPA purifier or
no active treatment.

Researchers compare
symptoms and lung
function between groups
to see whether cleaner air
helps.
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Earlier research by the team showed that
people with eosinophilic COPD are more
sensitive to air pollution than other COPD
patients. This finding identified a group that
could benefit most from reducing exposure to
airborne particles. The trial now tests a low-risk,
non-drug intervention that may prevent common
triggers of COPD symptoms, including traffic
pollution, allergens, and smoke. If the evidence
supports HEPA purifiers, they could be covered
by medical insurance as durable medical
equipment, much like supplemental oxygen or
nebulizer machines. That would make clean
indoor air a prescribed part of treatment and
could reduce the need for costly medications.

Air affects lungs Test fairly

Air pollution worsens {
COPD, and some patients =
are especially sensitive to
it.
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COPD by the numbers

16%

of U.S. adults over 40 have
COPD

most common cause of death
in the United States

COPD patients have the
eosinophilic subtype

1in 3+

Eosinophilic COPD affects more than
a third of COPD patients, so a
successful trial could help a large
number of people.

Randomized controlled
trials isolate the effect of

comparing similar groups.

Clean air as care

If effective, HEPA purifiers
| could be covered like
| other medical equipment.
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COPD

Chronic obstructive pulmonary disease, a long-term lung disease that makes it hard to
breathe and has no cure.

Eosinophilic COPD

A subtype of COPD involving inflammation linked to white blood cells called eosinophils.
These patients are more sensitive to air pollution.

Randomized controlled trial

A study that randomly assigns participants to groups to fairly test whether a treatment
works.

HEPA filter

A high efficiency particulate air filter that traps very small particles, such as smoke and
pollen, from indoor air.

Durable medical equipment

Reusable medical devices prescribed for home use, such as oxygen equipment, often
covered by insurance.

Words to Know - Helping COPD Patients Breathe Easier

COPD Eosinophilic COPD

(Randomized controlled trial) (HEPA filter)

Durable medical equipment
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Design a Fair Test

Students design their own randomized controlled trial to test a simple health intervention.

Materials: Trial design worksheet; Coins or random number generator; Class roster with
made-up participant names

1. Choose a question, such as whether a plant in the classroom improves how rested
students feel.

2. Define the intervention group, the comparison group, and the outcome you will
measure.

3. Use coin flips to randomly assign 20 made-up participants to each group. Explain why
random assignment matters.

4. List two things that could make your test unfair and how you would prevent them.

5. Connect your design to the COPD study: what are its intervention, comparison, and
outcomes?

Harvard T.H. Chan School of Public Health, Center for Climate, Health, and the Global Environment.
Helping COPD patients breathe easier.
https://hsph.harvard.edu/research/climate-health-c-change/research/helping-copd-patients-breathe-easier/
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