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Abstract

The United States Food and Drug Administration recently
considered a policy to transfer inhaled short-acting bronchodilators
to over-the-counter status if conditions of safe use can be established.
The American Thoracic Society filed a comment in opposition to the
proposal. This article examines the negative consequences thatmight
result from allowing nonprescription access to bronchodilators and
other inhaled asthma medications. Such a proposed policy change

conflicts directly with current guidelines for asthma management
and would undermine efforts to achieve adequate asthma control in
patients. In addition, a policy change to convert asthma medications
to over-the-counter status could result in increased costs to patients
as well as increased health care costs to society overall due to
a worsening of asthma control in the population.
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Asthma affects 18.7 million American
adults and 6.8 million American children,
representing 8% of all adults and close to
10% of all children in the United States (1).
Asthma is the most common chronic
disease of childhood (2). The economic and
health care costs associated with asthma are
staggering, and increasing over time.
When comparing the time periods 1998–
1999 and 2008–2009, average annual total
health care expenditures (adjusted for
inflation) for adults with asthma increased
nearly fourfold from $27.8 billion in 1998–
1999 to $104.6 billion in 2008–2009, and
average annual total out-of-pocket health
care expenditures tripled from $4.5 billion
to $14.3 billion for the same periods (3).
Further, during the same time periods,
average annual total expenditures on all
prescribed asthma medications quadrupled
from $2.5 billion to $10.2 billion (3).

With respect to classes of asthma
medications, annual expenditures for
controller medications, including inhaled
corticosteroids (alone or in combination
with long acting b-agonists) and

leukotriene antagonists, quadrupled from
$1.7 billion in 1998–1999 to $7.8 billion in
2008–2009, while expenditures for reliever
medications, primarily short-acting
b-agonists, tripled from $793 million in
1998–1999 to $2.4 billion in 2008–2009 (3).

The economic impact of asthma derives
not only from direct medical costs, but also
indirect costs from lost school and work
days. In addition, the morbidity associated
with both partly or poorly controlled asthma
is great for both children and adults, with
significant limitations in daily functioning,
exercise, sleep, and school and work
performance. Furthermore, asthma remains
a chronic condition, with a death rate in the
United States of 0.15 per 1,000 persons with
asthma (period of 2001–2010) (4).

In an effort to explore the potential to
address some of the costs and possible
barriers to medication access associated with
asthma treatment andmanagement, the U.S.
Food and Drug Administration (FDA) in
March 2012 considered a policy to transfer
certain asthma medications, namely short-
acting bronchodilators, to over-the-counter

status, if conditions of safe use could be
established (5). The American Thoracic
Society offered a letter of comment to the
FDA in which multiple concerns were
raised against the proposed policy (6).

Asthma pharmacologic management
rests heavily on the use of both short-acting
bronchodilators for “rescue” therapy in the
setting of an acute exacerbation and the use
of maintenance medications, primarily
inhaled corticosteroids, for “controller”
therapy. Although the FDA was
considering the possibility of transitioning
only short-acting bronchodilators to over-
the-counter status, there have been
others who have raised the question of
transitioning inhaled corticosteroids as well
as short-acting bronchodilators to over-
the-counter status. These two classes of
medications raise different safety concerns
and could have very different implications
for care if either class is made available
to the public without a prescription.

This article aims to expound upon the
concerns raised by the American Thoracic
Society with regard to transitioning
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short-acting bronchodilators to over-the-
counter status, and to explore further
reasons why transitioning either short-
acting bronchodilators or “controller”
inhaled corticosteroid asthma medications
to over-the-counter status could have grave
negative implications for asthma control
and management.

Concerns Derived from
Asthma Clinical
Practice Guidelines

The National Asthma Education and
Prevention Program was established by the
National Heart, Lung, and Blood Institute in
the late 1980s to develop clinical practice
guidelines for the diagnosis and
management of asthma aimed at helping
health care professionals bridge the gap
between current knowledge and practice.
The most recent update to these clinical
asthma guidelines was published in 2007 (2).
These guidelines represent the current
standard of care in the United States for the
management of asthma. Since the first
guidelines were published in 1991, there
has been a reduction in asthma-related
deaths, improvement in patient’s exercise
tolerance, and improved access to patient
education (7).

The National Asthma Education and
Prevention Program guidelines focus
on four major components of asthma
management: use of objective measures
to assess severity and monitor course of
therapy; environmental control measures;
patient and family education; and
pharmacologic management (2). This
multipronged approach highlights the fact
that asthma is a multifactorial, highly
variable chronic disease that is not
adequately controlled by pharmacological
management alone. Indeed, the diagnosis
is one that cannot be established by
a simple blood test and relies heavily on
comprehensive and thorough history and
physical examination for symptoms, daily
functioning, frequency of exacerbation,
and response to treatment.

Transitioning asthma medications,
either rescue or controller therapy, to over-
the-counter status may undermine the
importance of initial and ongoing medical
interaction for both diagnosis and
management of asthma. Transitioning
medications to over-the-counter status
could potentially result in lack of attention

to multiple important aspects of asthma
control, with decreased maintenance office
visits, less patient education regarding
monitoring of symptoms, use of asthma
action plans, appropriate inhaler technique,
assessment of disease severity and
exacerbations, and managing
environmental exposures and co-morbid
conditions. The lack of attention to
components of asthma management other
than drug therapy could have the
unintended consequence of overall
worsening asthma control, likely resulting in
increased acute care, urgent care, and
emergency room costs for increased
exacerbations. In addition, worse asthma
control overall would result in increased
indirect costs from lost work and school due
to increased baseline symptoms and
increased exacerbation rates. The current
asthma guidelines are based on
multidisciplinary expert opinion after
comprehensive screening of 15,000 articles
leading to full-text review of close to 1,700
articles on asthma care and management
(2). Despite the fact that this represents the
most comprehensive review of the current
literature, there remains room for
additional research aimed at establishing
true connection between adequate asthma
control and use of nonpharmacological
measures aimed at achieving that control.

Potential for Increased Health
Care Utilization

A number of studies have shown that poorly
controlled asthma results in increased health
care utilization and adverse health outcomes
such as increased hospitalization and
admission to an intensive care unit (8–10).
In 2012, Gold and coworkers published
a study looking at associations of patient
outcomes with level of asthma control (11).
This study used data from the Asthma
Insights and Management survey to
determine whether partly and uncontrolled
asthma in respondents to the Asthma
Insights and Management survey was
associated with adverse outcomes as
compared with well-controlled asthma. The
Asthma Insights and Management survey,
which was conducted in 2009, included
2,500 patients with asthma, 12 years of age
and older. The survey classified patients
into levels of control and compared use of
health care services and limitations of

activities in patients with different levels of
asthma control.

In this study, patients with
uncontrolled asthma were more likely to
report use of oral steroids (odds ratio [OR],
2.5) and over-the-counter medicine (OR,
2.7) compared with patients with well-
controlled asthma. Patients with partly or
uncontrolled asthma were more likely to
report ever visiting doctors, specialists, or
the emergency room or being hospitalized
(ORs ranging from 2.1–5.6) for asthma
compared with respondents whose asthma
was well controlled. Finally, respondents
with poorly controlled asthma had
increased odds (ORs ranging from 14–34)
of reporting that asthma limited their
activities compared with respondents with
well-controlled asthma. This study suggests
that, in fact, worse asthma control is
associated with greater impairment of daily
functioning and increased use of health care
resources.

It is possible that those patients whose
asthma was less controlled or uncontrolled
simply represented patients with a more
severe asthma phenotype. However, any
situation that may result in worsening
asthma control, and most especially for
patients who may have a more severe
phenotype, then, would most likely result
in increased health care costs, and, most
importantly, worse clinical care of the
patients. Even given allowances for potential
variations in asthma phenotype, adequate
asthma control is still largely dependent on
adherence to the guidelines that stress
ongoing monitoring, education, and focus
on environmental factors, as well as
pharmacologic management. Focusing
strictly on transitioning medications to an
over-the-counter status ignores the other
key components of effective asthma control
and will likely have negative impact on
health care resources and patient care.

Improved asthma control and
improved asthma outcomes have been
demonstrated in studies that focus on
quality improvement measures that provide
ongoing education, care coordination, active
outreach, and self-management support (12,
13). In Cincinnati (13) and San Francisco
(12), researchers showed that quality
improvement measures with more robust
attention to guidelines-based care,
enhanced follow-up for patients, and more
aggressive outreach resulted in improved
asthma control. Importantly, these studies
both showed improved asthma control and
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improved asthma outcomes in low-income,
underserved, multi-ethnic patients, a group
of patients who have routinely been shown
in other studies to have worse asthma
control compared with white patients
of higher socioeconomic status (2, 11, 14–
16). These quality improvement studies
highlight the paramount importance of
aspects of asthma management that require
ongoing interaction with the patient for
education and reinforcement. These efforts
would be thwarted by a situation in which
asthma medications were provided in
a nonmedical retail setting.

Studies of Nonprescription
Bronchodilators for
Asthma Control

A few studies have examined
nonprescription bronchodilator use in
asthma (17–20). Australian studies have
linked the use of nonprescription
bronchodilators with both underutilization
of inhaled corticosteroids and with
infrequent physician consultation (18–20).

In the United States, researchers looked
at three different groups of asthma
medication users: those who exclusively
used prescription asthmamedications, those
who were exclusive over-the-counter
bronchodilator medication users, and those
who combined both prescription and over-
the-counter asthma medications to treat
their asthma (17). Group assignment was
based on self-reported medication use for
the preceding 12 months. Demographic
and clinical data was collected,
spirometry was measured pre- and post-
bronchodilator, and peak flow was
monitored for 1 week.

The results of this study showed that
nonprescription use was more common
among male subjects, and that there was
greater nonprescription medication use
among patients who did not have a primary
caregiver. None of the patients in the
exclusive over-the-counter group had ever
received systemic corticosteroids, in
contrast to 50% of the patients in the groups
who used prescription medications. This
difference could be theorized to be because
the patients in the exclusive over-the-
counter group had more mild disease.
Indeed, the over-the-counter subjects rated
their asthma as less severe than the exclusive
prescription drug user subjects. However,
the spirometry data among the over-the-

counter subjects who rated their asthma as
mild showed a greater change in FEV1 after
bronchodilator use, indicating both a level
of obstruction at baseline and a severity of
disease that was less mild than the patients
perceived. The authors concluded that this
discordance between perceived severity
of disease and objective measures of lung
function in the exclusive over-the-counter
medication subjects suggests that “self-
assessment of asthma severity may not be
‘on target,’ especially among individuals
who self-medicate their illness with
nonprescription bronchodilators” (17).

The above study again highlights the
importance of more than just access to
medication for adequate asthma control.
Also, importantly, this study calls into
question the patient’s ability to appreciate
the severity of their illness. These potential
limitations would make it almost
impossible to conceive a situation for
determining “conditions of safe use” for
over-the-counter medications for asthma.
Furthermore, poor patient perception of
severity of baseline illness or exacerbation
may result in a potentially dangerous
situation of patients seeking out over-
the-counter medications (in a drug store,
for example) in an acute situation of
respiratory distress, rather than seeking
appropriate medical care for an
exacerbation.

Cost Considerations
for Patients

Heretofore, the negative impact on asthma
control and management as a result of
a transition to over-the-counter status for
asthma medications has been considered.
The most obvious question has yet to be
addressed, namely: What would be the likely
consequence of cost to the patient if asthma
medications were transitioned to over-the-
counter status?

When looking at other classes of
medications such as long-acting
antihistamines that have been transitioned
to over-the-counter status, the American
Thoracic Society points out in its letter that
these medications were subsequently
excluded from insurance coverage (6). In
a similar situation, transitioning of asthma
medications to over-the-counter status
would almost assuredly result in insurance
coverage being dropped for asthma
medications. The costs for short-acting

bronchodilator rescue therapy remain
high, as generic versions of albuterol are
not available after the switch to
hydrofluoroalkane (HFA) propellant for
pressurized metered-dose inhalers. Cost
data obtained from Epocrates shows the
price for an 18-g (200 dose actuations)
albuterol HFA inhaler to range between
$55 and $65 per inhaler for all major
manufacturers, including Ventolin,
Proventil, and Proair (21). Furthermore,
costs for inhaled corticosteroids are
significantly higher, ranging from $130 to
$380 for a 1-month supply (21).

In a proposed situation in which both
short-acting and controller medications are
transitioned to over-the-counter status,
the monthly cost to the patient could be as
high as $300 to $400. The greatest likelihood
in this scenario would be that patients
would forego the more expensive controller
medications and would rely on short-acting
medications, provided they could even
afford those. In the National Asthma
Education and Prevention Program
guidelines, regular use of short-acting
b2-agonists is not recommended for
maintenance therapy, and need for regular
short-acting b2-agonists indicates
inadequate asthma control (2).

The burden of cost imposed on the
patients as a result of a transition to over-
the-counter asthma medications would be
further magnified when one considers that
most individuals with asthma have other
co-morbid conditions that require
additional therapy that is also over-the-
counter and not covered by insurance. The
association between asthma and allergic
rhinitis has been long established, with
multiple studies confirming sensitization to
indoor and outdoor allergens as a risk factor
for development of asthma (22–26). Also
a chronic condition, allergic rhinitis
requires ongoing regular use of medications
for adequate control. The combined burden
of cost of both asthma and allergy
medications could be staggering if none of
these medications is covered by insurance,
as would likely be the case once they
were all transitioned to over-the-counter
status. Furthermore, many individuals
with asthma also have co-morbid
gastroesophageal reflux (27), another
chronic condition requiring regular use of
medications that have also been
transitioned to over-the-counter status,
and, as such, are no longer covered by
insurance.
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Safety Concerns

In addition to cost, the safety implications
of a transition of asthma medications
to over-the-counter status should be
considered. Although both b2-agonists and
inhaled corticosteroids generally have
favorable safety profiles, they are not
completely benign classes of medications.
Ongoing monitoring for side effects, as
well as monitoring for adjustment of
dosing strategy, is recommended by
the National Asthma Education and
Prevention Program (2). Inhaled
corticosteroids have been shown to reduce
growth velocity in children (28–31) and
decrease bone mineral density in adults
(32). Less significant, but other side effects
from inhaled corticosteroids, such as oral
candidiasis (33), also need to be monitored
and potentially treated. It is not clear
that an over-the-counter dispensing
regime for inhaled corticosteroids would
result in any higher incidence of side
effects, but consideration would need to be
given to ensure that there was appropriate
education of the patient regarding
potential side effects and that there was
still a mechanism in place to monitor
for those side effects.

The dangers of excessive cardiac
stimulation from overuse of b-agonists
are well established with less selective
b-adrenergic receptor agonists (34).
Although the selective b2-agonists have
a more favorable cardiac safety profile, they
still require ongoing monitoring for their
use. The ongoing monitoring of use of
short-acting b-agonists is important
because increasing use of short-acting
b-agonists has been associated with
increased risk for death or near death in
patients who have asthma (35). In addition,
other studies have identified problems with
chronic use of albuterol in some subsets of
patients, especially when used without

inhaled corticosteroids (36, 37). The much-
needed ongoing monitoring for side effects
as well as monitoring for severity of disease
as indicated by short-acting b-agonist use
would be compromised by a transition to
over-the-counter status, as patients could
be using these classes of medications
without any physician supervision.

There are further safety concerns that
can be conceived as a result of the transition
of asthma medications to over-the-counter
status. The cheapest medication to treat
asthma is systemic prednisone, which costs
anywhere from $5 to $10 for 30 10- or
20-mg pills (21). In a situation in which
patients may make decisions on which
medications they can afford, coupled with
a likely situation of worsening asthma
control as a result of transition of
medications to over-the-counter status, it is
likely that the use of systemic corticosteroid
would increase. The side effects of systemic
corticosteroid use are well known and
include adrenal suppression, growth
suppression, dermal thinning,
hypertension, Cushing syndrome, cataracts,
and muscle weakness (38).

With regard to systemic steroid use, the
National Asthma Education and Prevention
Program expert panel “recommends that,
because the magnitude of adverse effects
is often related to the dose, frequency of
administration, and the duration of
corticosteroid use, every consideration
should be given to minimize systemic
corticosteroid doses and maximize other
modes of therapy” (2). Again, this strong
recommendation of the National Asthma
Education and Prevention Program
guidelines would be challenged by
a situation that could result in increased
systemic corticosteroid caused by
a transition of other asthma medications
to over-the-counter status.

Asthma remains a highly complex,
variable, multifactorial, potentially fatal

chronic illness that requires a multi-pronged
approach for adequate diagnosis,
management, monitoring, and treatment.
The transition of asthma medications, either
short-acting bronchodilators and/or
preventative inhaled corticosteroids, to
over-the-counter status would threaten
the implementation of this multifaceted
approach to disease control and would fly
in the face of current standard of care
guidelines. The end result of the transition of
asthma medications to over-the-counter
status could not only be an increase in health
care costs overall, but, most importantly,
worse health and clinical care for a large
percentage of patients who suffer from
asthma.

Conclusions

The current debate about prescription
status of asthma medications highlights
important gaps that remain in
understanding asthma control overall and
in understanding the variables that may
influence the ability to achieve such
control. There exist clear disparities in
asthma severity and control among
different racial groups, as well as likely
disparities among different socioeconomic
groups (2). Any potential change
to prescription status for asthma
medications, either short-acting
medications or controller medications,
should be accompanied by ongoing
prospective research looking at potential
effects of such change on asthma control,
overall use of all classes of asthma
medications, use of health care resources,
and economic impact related to out-of-
pocket costs to the patients and lost work
and/or school days. n

Author disclosures are available with the text
of this article at www.atsjournals.org.
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