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Stepwise adjustments have been suggested as a framework to
manage chronic asthma over time. In this framework,
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asthma exacerbations may be considered for a reduction or “step
down” of their chronic asthma medications. In this article, we
discuss how patients may benefit or be harmed by stepping down
asthma medications. Based on the literature presented in this
article, we recommend that clinicians discuss the option of
stepping down with patients when symptoms are stable, lung
function is near normal, and biomarkers (if measured) are near
normal. Other factors that should be considered in the decision
to step down include the length of asthma stability, age of the
patient, time of year, and patient preferences. Reducing the dose
of inhaled corticosteroid by 25% to 50% appears to be the safest
method of stepping down. A clear plan of care and follow-up is
needed when stepping down asthma medications because many
patients are likely to have recurrent exacerbations. © 2014
American Academy of Allergy, Asthma & Immunology (J Allergy
Clin Immunol Pract 2014;2:503-9)

Key words: Asthma; Anti-asthmatic agents; Step down; With-
draw; Discontinue; Decrease; Wean; Cessation

Asthma is a chronic airways disease with variable clinical
expression related to complex interactions between genetic and
. 1 .
environmental factors. A stepwise approach to treatment has
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Abbreviations used
ICS- Inhaled corticosteroid

LABA- Long-acting (3-agonist

LTRA- Leukotriene receptor antagonist
RCT- Randomized controlled trial

been suggested as a framework to manage chronic asthma over
time (National Asthma Education and Prevention Program,
Global Initiative for Asthma). In this framework, individuals who
have poor asthma control and/or a high risk for future exacer-
bations are considered for increased asthma medicine doses or
alternative asthma medications. Conversely, individuals with
good asthma control and a low risk for future exacerbations are
considered for decreased asthma medication, or “step down.”
The most recent asthma guidelines suggest that step down of
asthma medications be considered when asthma has been stable
for 3 months,"” and a reduction of inhaled corticosteroid (ICS)
dose of 25% to 50% as a preferred means of accomplishing step
down.” These recommendations are supported by low levels of
evidence, which result in uncertainty about the risks and benefits
of stepping down asthma medications. In this article, we discuss
how patients can benefit from stepping down asthma medica-
tions, how they could be harmed by stepping down, when to step
down asthma medications, and how to practically accomplish
this in the context of the patient-clinician interaction. Next, we
will identify key gaps in our understanding of asthma step down
and suggest how these gaps can be filled by future research
studies. Finally, we provide management recommendations for
stepping down asthma medications based on the currenty
available evidence.

REASONS TO STEP DOWN FROM A PATIENT'S
PERSPECTIVE

Why consider stepping down asthma medications at all? After
all, if a patient is not having problems with asthma and is taking
an asthma medication that appears to be tolerated, why not
simply continue the medication? First, adverse effects of asthma
medications may not be immediately apparent. Although asthma
medications are generally well tolerated and safe, several risks
have been reported, including risks of long-term growth sup-
pression,” pneumonia,” and “black box” warnings of potentially
life-threatening asthma exacerbations.” In addition, readily
apparent adverse effects, such as oral candidiasis and hoarseness,
may impact quality of life in the short term.® Second, patients
and their families may have preferences to avoid medications,
and incorporating patient preferences into decisions about their
health care is an obligation of the clinician.” Taking medications
is associated with a burden of treatment, which may include
taking time to take medications properly and to ensure that the
medication is available to take (eg, interactions with pharmacy
and insurance). In one community-based study of patients with
stable asthma who underwent progressive step down of asthma
medication, asthma-specific quality of life significantly improved
after step down across all domains (symptoms, activity limita-
tions, emotional function, and environmental stimuli).® We
speculate that this increased quality of life is related to a lower
treatment burden for patients after asthma medication is stepped
down. Third, asthma medications can be costly, and the costs
can be a source of stress for patients.” Cost trends in asthma
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management suggest that asthma medication costs are the pri-
mary driver for increasing overall costs of managing asthma.'’
Patients who can be successfully managed with less asthma
medication have additional money available for other things,
some of which may contribute to their overall health (eg, edu-
cation, gym membership, healthier eating, managing other
medical problems). The financial benefits of stepping down
asthma medications remain theoretical at this point because a
formal study design that accounts for the costs associated with
the possibility of increasing symptoms (and potential missed
work and/or school, emergency department costs, etc) is needed.
Fourth, stepping down asthma medications may simplify the
treatment program such that it facilitates better adherence.

Examples of simplification would be changing from admin-
istering an inhaler multiple times per day to once per day,
changing an inhaler to an oral medication (“pill”), or changing
from a fixed dosing schedule to an on-demand, patient-driven
timing of inhaler administration. Long-term adherence and
outcomes with step down strategies are poorly understood
because many of the step down studies have been performed in
the context of a clinical study in which adherence may be inflated
due to study participation. A case-control study of a general
practice database in the United Kingdom selected individuals
who were stepping down asthma medications and going from
twice daily to daily dosing, found no difference in adherence
rates during the subsequent year."' Taken together, many ben-
efits may exist for those who step down asthma medications.
However, these benefits are not well studied and must be
balanced by risks (Figure 1).

REASONS NOT TO STEP DOWN FROM A
PATIENT’S PERSPECTIVE

Stepping down asthma medication may lead to an increased
risk of having an asthma exacerbation or loss of asthma control.
Defining this risk as precisely as possible so patients and clini-
cians can have an informed discussion is limited by the number
of studies designed to define these risks. Next, we consider
studies that provide estimates for the risks of stepping down
asthma medications.

RANDOMIZED CONTROLLED TRIALS OF STEPPING
DOWN ASTHMA THERAPY
ICS—long-acting B-agonist to ICS alone

Four studies measured the risk when stable asthmatics step-off
from ICS long-acting B-agonist (LABA) to ICS alone.'”"” An
additional unpublished study was identified by Brozek et al'®
during a systematic review. These studies included mostly adults
(none enrolled children younger than 15 years old) and had
individuals with 4- to 8-week periods of asthma stability. In a
meta-analysis of 5 trials, a relative risk of 2.24 (95% CI, 0.79-
6.35) was found for an emergency department visit or un-
scheduled consultation for asthma and 1.68 (95% CI, 0.84-3.38)
for any use of systemic corticosteroids for asthma (there were no
deaths, intensive care unit admission, mechanical ventilation, or
hospitalization events in any of the included studies).'® Due to
few events that define asthma exacerbations in the included
studies, the risk of stepping down from ICS-LABA to ICS is not
well defined (Cls for risk estimates are wide); a small worsening
of asthma control and quality of life were noted of the group
stepping down to ICS alone, based on 3 studies'”'*'” and 2
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FIGURE 1. Theoretical risks and benefits of stepping down asthma medications.

studies,' ™" respectively.'® In summary, the risk of stepping
down from ICS-LABA to ICS alone is not well characterized.
Additional studies are needed, especially to clarify the risks of
asthma exacerbations after ICS-LABA is stepped down to ICS
alone.

ICS to reduced ICS

Four randomized controlled trials (RCT) describe the out-
comes of stepping down from ICS to a lower dose of ICS.'” "
These studies include both children'®'” and adults,'”* and
have stability periods of between 4 and 52 weeks before the step
down attempt. Two RCTs describe the outcomes of reducing
ICS dose by going from a fixed schedule of ICS dosing to on-
demand ICS dosing.”" > One of these trials found an increased
risk of asthma exacerbation (35%) in the ICS on-demand group
compared with the group that continued ICS by using scheduled
doses (28%) but a decreased risk compared with those who
stopped ICS altogether (49%); this study had a trial period of 44
weeks and included only children ages 6 to 18 years old.”’

In another trial, which included a study arm of on-demand
ICS, adults with stable asthma and ages 18 to 65 years old
assessed for 24 weeks had similar per patient exacerbation rates if
they continued ICS (0.71) or if they used ICS on-demand
0.74).7* A meta-analysis that included these 6 RCTs found a
relative risk of only 1.25 (95% CI, 0.96-1.62; P = .10) of
asthma exacerbation in those who reduced the ICS dose by 50%
or more compared with those who maintained a stable dose,
which supported the notion of a lower risk with lesser reduction
of ICS.” A sensitivity analysis excluding the 2 RCTs that
involved on-demand ICS in the intervention arm came to
a similar relative risk of 1.28 (95% CI, 0.93-1.76; P = .14).
Results of this meta-analysis suggest that the risk of asthma ex-
acerbations in individuals who reduce the ICS dose is similar (not
statistically different) to those who continue ICS. Measuring
the outcomes after longer-term follow-up and after smaller
reductions in ICS dose (25%-50% reduction compared with
50%-85% in the meta-analysis) are future questions that merit
additional study.

Reducing the ICS dose also may be an opportunity to reduce
the frequency of ICS administration from multiple times daily to
once daily, potentially improving adherence and improving
quality of life."" In a retrospective study of a large database,
reducing ICS to daily use was associated with improved adher-
ence and no significant change in asthma control.”* Therefore,
the frequency of ICS administration should be a factor that is
considered when reducing ICS.

ICS to nonsteroid medication

One trial estimated the risk in substituting leukotriene re-
ceptor antagonists (LTRA) for ICS and found an increased risk
of treatment failure for the LTRA group (30%) compared with
the group that continued ICS (20%).”> This multicenter trial
included 168 individuals who continued ICS and 165 who
substituted LTRA with a run-in period to ensure stability of 4 to
6 weeks and a 16-week trial period. Results of previous studies
suggest that superior adherence to oral medications when
compared with ICS may be another advantage of stepping down
for an ICS to a nonsteroid medication.”*”" Additional studies
that consider this strategy or alternative strategies are needed.

ICS to no ICS

To estimate the risk of stopping low-dose ICS compared with
continuing low-dose ICS in RCT's that included at least 4 weeks
of monitored stability and 12 weeks of follow-up, 7 studies were
identified and together found a relative risk of 2.35 (95% CI,
1.88-2.92; P < .001) of having an asthma exacerbation for those
who stopped low-dose ICS in studies with a mean follow-up
period of 27 weeks. 14.21,22.29-35 Dyt another way, individuals
with stable asthma on low-dose ICS have a 16% risk of having an
asthma exacerbation over the next 6 months if they continue the
low-dose ICS compared with a 38% risk if the low-dose ICS is
discontinued. The studies included in the meta-analysis were
generally considered to be at low or unclear risk of bias,”* and the
inconsistency of the outcomes, as measured by the 12 value, was
low (0%). Both children and adults were included in most of the
included studies; prespecified subgroup analysis found no
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TABLE I. Summary of key RCTs of asthma step down by types
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Step down method Population studied, age (y)

Outcomes

ICS-LABA to ICS alone

Koenig et al,'* 2008 >15

Godard et al,'* 2008 >18

Reddel et al,'® 2010 18-80

Berger et al,'* 2010 >16
ICS to reduced ICS

Juniper et al,'” 1991 >18

ZuWallack et al,'® 1997 6-70

Visser et al,'” 2001 6-10

Hawkins et al,”’ 2003 18-86
ICS to on-demand ICS

Papi et al,”” 2007 18-65

Martinez et al,”' 2011 6-18
ICS to LTRA

American Lung Association >6

Asthma Clinical Research
Network,” 2007

ICS to no controller

Decreased asthma control (composite measure) in the ICS-alone group
Decreased peak flow and asthma control in the ICS alone group

No significant differences between groups

Decreased asthma control and quality of life in the ICS alone group

Decline in FEV; in reduced ICS group
Decline in PEF in reduced ICS group

No significant differences between groups
No significant differences between groups

No significant differences between groups
No significant differences between groups

Increased risk of treatment failure in the LTRA group

No significant differences between groups
Decline in FEV; in the no controller group
Increased risk of asthma exacerbation, decline in FEV, decline in PEF, and increased

symptoms in the no controller group

Increased risk of asthma exacerbation, decline in PEF, and increased symptoms in the no

controller group

Increased risk of asthma exacerbation, decline in PEF, and increased symptoms in the no

controller group

Waalkens et al,*° 1993 7-16
Haahtela et al,>' 1994 >15
Condemi et al,*> 1997 >12
Lazarus et al,>* 2001 12-65
Papi et al,”* 2007 18-65
Berger et al,'* 2010 >16
Martinez et al,>' 2011 6-18

Increased risk of asthma exacerbation in the no controller group
Increased risk of asthma exacerbation in the no controller group

PEF, peak expiratory flow.

differences in outcomes for pediatric studies or for studies with
longer follow-up periods. Of note, the mean of the follow-up
period to assess for asthma exacerbation after step down was 27
weeks (range, 12-52 weeks), which makes conclusions about
long-term safety of asthma step down less certain. The infor-
mation from this meta-analysis provides a risk estimate that can
be used for discussions between clinicians and patients when
deciding about asthma step down.

Summary of RCTs that examined step down of
asthma medications

Analysis of these studies when taken together suggests that
each of these methods of stepping down from ICS-reduced ICS
dose scheduled, on-demand ICS, or substitution of LTRA may
be safe options for many patients with stable asthma. However,
each of these reductions in asthma medication likely confers an
additional risk of exacerbation compared with continuing the
current asthma medication type and dose (summarized in
Tables I and II).

NONCONTROLLED TRIALS OF STEPPING DOWN
ASTHMA THERAPY

Several noncontrolled studies describe rates of step down
failure and are summarized in Table I11.°°%4 In general, the
results from these nonrandomized studies suggest similar failure
rates to those measured in trials, which ranged from 13% to

TABLE Il. Summary of systematic review and meta-analyses of
asthma step down types

Step down type Relative risk of asthma exacerbation (95% CI)

ICS-LABA to ICS alone*
ICS to reduced ICS¥
ICS to no ICSt

1.68 (0.84-3.38)
1.25 (0.96-1.62)
2.35 (1.88-2.92)

*From Ref 16.
fFrom Ref 23.
{From Ref 29.

78%, a range that likely varies based on the type of step down
and the length of the study.

WHEN TO STEP DOWN ASTHMA MEDICATION
Many step down decisions occur outside of a typical clinician-
patient interaction and are often decisions made by patients
alone.”” In a community study of asthma visits, very few visits
were found to be opportunities to discuss step down.”® Systems
that facilitate communication between clinicians and patients
such that these decisions can be decided on together are likely
needed. Therefore, when assessing patients with asthma, it is
important to keep in mind that step down of asthma medications
may have already occurred, which makes an assessment of
adherence to medications and detailed information about how
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Study Participants Step down type % Step down failure
Tsurikisawa et al,”> 2012 90 Adults Decrease ICS by half 44
Tonelli et al,3" 2006 71 Adults Stop ICS 55
Leuppi et al,*’ 2001 50 Adults Decrease ICS by half every 8 wk 78
Belda et al,*® 2006 17 Adults Decrease ICS by half every 8 wk 53
Baba et al,”’ 2002 35 Adults Decrease ICS by half 51
Zacharasiewicz et al,”’ 2005 40 Children Decrease ICS by half every 8 wk 38
Kwong et al,*' 2009 84 Children Decreased every 3 mo 60
Ciolkowski et al,43 2013 84 Children Substitute LTRA for ICS 13
Rank et al,** 2013 166 Children Step down of any type defined by guidelines 28

TABLE 1IV. Key research questions for stepping down asthma
medications

Defining the benefits of stepping down asthma medication

Improved and individualized risk prediction for stepping down medication

Identifying the most-effective care models for implementation of step
down

Deeper understanding of patient’s decision making about step down,
including nonadherence

long it has been since the last time they filled their controller
medication a crucial part of any visit.

For patients who make decisions with clinicians, a decision to
step down may potentially be tailored to the individual. Several
studies report possible predictors for failing step down attempts
and can be categorized as clinical and/or demographic, biologic,
physiologic, and pharmacogenetic. Clinical or demographic
characteristics associated with step down failure include age >40
years old,***” disease duration >5 yezlrs,38 length of time with no
clinical symptoms before ICS reduction,” and time of year.**
Biologic markers that have been associated with step down failure
include s4putum eosinophils,37’38’4() fractional excretion of nitric
oxide,*”*” serum eotaxin (CCL-1 1),47 serum eosinophil count,>®
and serum eosinophil cationic protein.”” Sputum for eosinophils
was predictive in 3 studies, including serial measurements,
although it is not widely performed outside of select specialty
clinics and may not be easily implemented. Physiologic markers
associated with step down failure include bronchial hyper-
responsiveness” "~ and FEV;.”” The pharmacogenetics of asthma
controller medications is another promising method for predicting
response to specific asthma medications and may be helpful for
deciding which asthma medications to reduce or stop if multiple
controllers are currently being used.”® Several single nucleotide
polymorphisms have been associated with responsiveness to ICS,
LTRA, and LABA. Studies that specifically test pharmacogenetic
markers for predicting step down failure were not identified.

One study combined clinical and/or demographic and physi-
ologic predictors to derive a failure index for substituting a LTRA
(montelukast) with ICS.*> When assigning points for age <10
years old, FEV % predicted in 10% intervals, and systemic steroid
burst within the past year, the researchers constructed risk esti-
mates for failure with step down to montelukast, which ranged
from 4% to 76%, depending on the number of total points from
the failure index. Additional testing of this index and derivation of
additional indices may provide valuable information to point-of-
care decisions about stepping down asthma medications.

HOW TO STEP DOWN ASTHMA MEDICATIONS

Patients and clinicians have choices when stepping down,
both in types of medication and degree of dose reductions. The
decision on how to step down depends on the starting point
from which the step down is occurring. The current guidelines
suggest a 25% to 50% reduction in the ICS dose for stepping
down asthma medication, which is supported by recent sys-
tematic review and meta-analysis findings.””' However, guide-
lines about non-ICS chronic asthma medications are less clear.
For example, for patients who may be taking ICS and another
controller medication such as LTRA or LABA, how many times
should the ICS be reduced 25% to 50% until the LTRA or
LABA is discontinued? There are no studies that have addressed
this question. One approach that may be considered is to dis-
continue (or reduce) the last asthma controller medication that
was added. However, we identified no studies that assessed
whether this is a safe way to approach asthma step down. One
could imagine how this approach may be ineffective when the
most recent medication added has promoted a period of pro-
longed stability that leads to the consideration for step down;
differential response to asthma medications must be taken into
account. Despite the uncertainty we have described in how to
best step down asthma medications, we believe that the studies
support an approach to gradually reduce ICS dose (by 25%-
50%) until a low or medium dose of ICS is reached, at which
time discontinuation of non-ICS such as LTRA or LABA should
be considered when assuming that the asthma has remained
stable. Reduction of ICS dosing to daily also should be consid-
ered when reducing the dose by 25% to 50% because this may
be preferred by patients and lead to improved adherence.

Another approach to step down that requires additional study
is patient-directed step down of asthma medications. We have
noted that this approach has been successful in children”" and
adults.?” In addition, on-demand use of ICS has been studied in
another adult population and compared with physician-adjusted
treatment and biomarker (fractional excretion of exhaled nitric
oxide) adjusted treatment with similar asthma outcomes re-
ported.”” On-demand use of ICS in adults was studied in mild
persistent asthma (not necessarily in a step down study) and
found to have similar outcomes as scheduled ICS.”" Additional
studies focused on patient-directed step down by using asthma
controller medications intermittently are needed to better define
the risks of this approach.

Given the risks associated with stepping down asthma medi-
cation, an adequate plan for assessing response is needed.
Guidelines suggest a 2- to 6-week follow-up to assess for response



508 RANK AND PETERS

to management changes in patients with poorly controlled asthma.
A similar approach for patients who step down asthma medication
could be considered, although the timing of follow-up assessments
has not been formally studied. Having a written asthma action
plan is associated with patients who have stepped down,*” which
suggests that having an adequate plan that addresses symptom
recurrence makes patients and clinicians more comfortable when
stepping down. In patients with severe asthma dependant on oral
corticosteroid, many were effectively stepped down by using a
Web-based model with frequent patient contact and follow-up.”
Although data that support the use of written asthma action plans
when stepping down asthma medication is limited, we recom-
mend having a clear plan for patients if symptoms recur.

AVOIDING STEPPING UP WHEN INITIATING
THERAPY (AVOIDING THE NEED FOR FUTURE
STEP DOWN)

Stepping down asthma medications may not be needed as
frequently if patients were initiated on lower steps of asthma care.
A systematic review and meta-analysis of starting ICS doses
suggest that the small benefits of starting at high-dose ICS pro-
vide insufficient benefit when compared with starting with
moderate or low doses of ICS.” Furthermore, when stepping
up asthma medications in patients already on controller medi-
cations, a careful assessment of adherence is needed to avoid
unnecessarily stepping up.

KNOWLEDGE GAPS TO ADDRESS WITH FUTURE
RESEARCH

First, the benefits of stepping down asthma medication are not
clearly defined. Without clarifying the benefits, many patients
and clinicians may decide that “fixing what does not appear to be
broken” is not the best approach. Second, patients and clinicians
would benefit from more confident risk estimates for asthma step
down decisions. We have outlined the currently available risk
estimates and their limitations in this article; many providers and
patients who make these decisions continue to operate with
limited information. Specifically, additional studies that measure
risks with step down approaches that involve patient-guided
therapies appear to be warranted. Developing and validating
predictors of long-term success by using clinical or biologic
markers may help to individualize risk estimates. A leading-edge
example of an individualized risk assessment was published for
substitution of LTRA for ICS.”” However, there are many po-
tential predictors to consider, including clinical characteristics
and/or demographics, pulmonary function tests, biomarkers, and
pharmacogenetics. The markers of highest interest will be those
that can easily be obtained in multiple care settings (eg, primary
care practices, perhaps measured at home and reported remotely
to clinicians). Third, it is unclear which care models will be most
effective for implementation of step down. Care models, such as
with care managers,44 Web based,’” or that include point-of-care
shared decision making,s/' that include more contact with patients
may be more effective than our current model, which provides
limited opportunities for asthma step down.”® However, these
models need to be compared before widespread implementation.
Finally, to help identify which care models will be most effective,
we need a better understanding of how step down decisions are
made from a patient’s perspective. The role of adherence
(intentional and nonintentional) likely plays a pivotal role in
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which patients step down asthma medications. A summary of the
key knowledge gaps for stepping down asthma medications is
provide in Table IV.

MANAGEMENT RECOMMENDATIONS

By using a growing evidence base for making decisions about
stepping down asthma medication, we have several management
recommendations for clinicians. Before stepping up, assess for fac-
tors that may be interfering with treatment response (eg, adherence,
inhaler technique, environmental triggers). Careful step up will
obviate the need for step down in some patients. We recommend
that clinicians discuss the option of stepping down asthma medi-
cation when symptoms are stable, lung function is normal or near
normal, and biomarker assays (if measured) are normal or near
normal. The length of asthma stability, age of the patient, and the
time of year should be taken into account as well when deciding on
when to step down. Patient and/or family preferences should be
considered when making decisions about step down. Reducing the
dose of ICS by 25% to 50% appears to be the safest method of
stepping down, although many methods have not been subject to
study. We recommend that a clear plan of care and follow-up is
presented when stepping down asthma medications because many
patients will likely have recurrent symptoms.
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