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Letter
Metered-dose inhaler technique per the Global Initiative for Asthma
and Expert Panel Report 3
Why do pharmaceutical companies have one critical difference?
Among 40 million Americans with asthma or chronic obstructive inspiration (1.5 seconds into a 3-second inspiration). Patients who

pulmonary disease (COPD),1,2 most will use metered-dose inhalers
(MDIs) at some point in their treatment. Incorrect use of MDIs by
patients and health care professionals is verywell documented, and
national and international guidelines stress the need to teach
patients repetitively.3e8

National and international asthma guidelines make recom-
mendations regarding the correct steps to using MDIs.3,4 The
impetus for this communication is a discrepancy between
evidence-based guidelines and drug company patient instructions
for one key step. After shaking well and exhaling, the correct use
indicated by the guidelines is as follows: “As you start breathing in
slowly through your mouth, press down on the inhaler one time.
Keep breathing in slowly, as deeply as you can”3 and “.at the start
of inspiration, which should be slow and deep, press canister down
and continue to inhale deeply.”4 However, for most MDIs marketed
in the United States (see manufacturers’ instructions for each MDI),
the instructions for this step are different as follows: “While
breathing in deeply and slowly through yourmouth, press down.”

or “Take a deep breath in slowly through your mouth. While doing
this press down firmly.”.

Although this deviation from the guidelines may seem trivial to
the casual observer, for clinicians who teach patients in clinics and
other ambulatory settings, as well as at the bedside, this difference
is not trivial in the least. We have observed the following problem
for decades: if patients are instructed to begin inhaling slowly and
deeply and then press down on the MDI canister, many patients
continue inhaling to total lung capacity (TLC) before they activate
the MDI. Other patients inhale to near TLC and can inhale perhaps
for another second. Melani et al7 found that 5% of patients activated
the MDI after the end of inhalation and 18% during the second half
of inhalation. Giraud and Roche8 reported that 18% of patients
activated the MDI at the end of inspiration. Both these studies
reported reduced disease control associated with poor inhalation
technique.7,8 If the results of these 2 key studies are close to
consistent with the US population of patients with asthma and
COPD, then roughly 2 million to 7.2 million patients will inhale to
TLC before device activation. Worldwide, this number is obviously
much higher.

Regarding inhalation during the second half of the maneuver (vs
earlier during inspiration), we acknowledge that pulmonary
deposition is increased with hydrofluoroalkane (HFA)eMDI,
despite poor hand-lung coordination. Leach et al9 reported that
with HFA-beclomethasone press and breathe MDI, pulmonary
deposition was 50% in patients who actuated the MDI late into
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had a coordinated technique had 59% lung deposition, and patients
who pressed down on the MDI canister first and then inhaled had
37% pulmonary deposition. Thus, with HFA-MDI use, the percent-
age of lung deposition is much higher than with the formerly used
chlorofluorocarbon-MDI for beclomethasone (<10%), including
actuating the MDI before inhaling. The study by Leach et al9 was in
a small population of patients with asthma (n ¼ 7). Newman et al10

assessed the pulmonary deposition of ciclesonide via HFA-MDI in
12 adults with asthma. Patients inhaled slowly and deeply, and the
MDI was actuated during inhalation by an investigator. Pulmonary
deposition was 52%, consistent with the study by Leach et al.9

Further studies are needed in larger populations of patients with
asthma and COPD to determine differences in inhalation technique
with HFA inhalers regarding outcomes, efficacy and untoward
effects.

We believe that it is easier for patients to correctly use the MDI
by teaching them per the Expert Panel Report 3 (EPR3) and Global
Initiative for Asthma (GINA) guidelines to press down on the MDI
canister at the start of a slow, deep inhalation. We are unaware of
any evidence that following EPR3 and GINA instructions are
detrimental to patient response to medications inhaled via MDI.
This approach may be of particular help for patients who have
moderate to severe COPD. Airflow limitation and low lung volumes
make it difficult for these patients to inhale deeply for several
seconds. For patients with asthma or mild COPD who learn the skill
to press down on the MDI canister in the middle of an inhalation
lasting several seconds, that technique is supported by the available
data. However, many patients will find it very difficult to master
such a skill.

Although many patients will likely not read the manufacturers’
printed instructions for MDI use, for those who read them, we are
concerned that they will not press down on the canister until
reaching TLC. Furthermore, some patients will watch the manu-
facturers’ video demonstrations, which we hope will specify
activating the MDI well before reaching TLC. One excellent website
(www.nationaljewish.org/healthinfo/multimedia/asthma-inhalers)
hasvideos foreach inhalationdevice, includingMDIswith inhalation
techniques consistent with the guidelines. We applaud pharma-
ceutical manufacturers for developing inhaled medications for
treatment of asthma and COPD, and we appreciate their efforts in
patient education. However, at this point, we hope patients and
health care professionals will follow EPR3 and GINA instructions
regarding correct MDI technique. We suggest that the patient in-
structions in the product insert be unambiguously aligned with the
guidelines.3,4 Regardless of the printed or video instructions, health
care professionals should be observing their patients’ inhaler
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technique (MDI or other inhalers) in office practices, clinics, phar-
macies, and hospitals.3,4 By helping to ensure correct use of these
devices, everyone benefits, especially patients and their families.
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