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Teaching old drugs new tricks: asthma therapy

adjusted by patient perception or noninvasive markers
P.G. Gibson

A
sthma management is having a makeover. Three very
different treatment approaches are parading the con-
ference catwalks. Each uses long-acting b-agonists

(LABA) and inhaled corticosteroids (ICS) as the basis of
maintenance therapy. However, they differ substantially in
how the treatment is adjusted, and in what outcomes have
been reported. One approach advocates escalating ICS doses to
achieve physician-assessed symptom control [1] and has
recently been reviewed in the European Respiratory Journal [2].
Another advocates the use of objective markers of airway
inflammation (induced sputum, airway hyperresponsiveness)
to adjust treatment [3, 4], and the third approach lets the
patient off the leash to use LABA/ICS as needed for short-term
symptom management [5].

HOW DO THEY COMPARE, AND SHOULD THEY
REPLACE TRADITIONAL GUIDELINES?
The limitations of our current treatment approaches for asthma
are well known [6], and each of these new approaches has been
found to be superior to their comparator in well-conducted
randomised controlled trials. So, there is a sense of optimism
and excitement surrounding these different approaches to
asthma management. But do they constitute a new summer
frock, working with and enhancing what we have, or are they
more like cosmetic surgery, artificially covering a decay in
asthma management that results from a mismatch between
expectation and reality?

Asthma is a variable disease, and exacerbations are responsible
for a disproportionate amount of the morbidity and mortality
from asthma. Current management approaches have limited
efficacy for exacerbations [7]. Doubling ICS doses has not been
shown to be effective for exacerbation management [8], and
intensive self-management programmes are required to re-
inforce adherence and reduce exacerbations [9]. Using these
approaches, an emergency department visit for asthma can be
prevented in one out of every 22 patients who complete an
asthma self-management programme (number needed to treat
(NNT)522) [9]. Several limitations to this approach are that
physicians seldom provide a written action plan [6, 10], and
patients may not follow their self-management instructions.
For example, in adults, TURNER et al. [11] found that there was
between 52 and 65% adherence to the self-management plan.
Furthermore, although patients like the idea of action plans,

they modify their asthma plan according to their own
perceptions and experience of asthma [12]. It is in this context
that the study by O’BYRNE et al. [5] challenges our current
management approaches in asthma and asks us to take a
different approach.

O’BYRNE et al. [5] examined patients who were using inhaled
corticosteroid therapy but still had symptomatic asthma and
significant reversibility. By Global Initiative for Asthma
(GINA) criteria, they had moderate persistent asthma
with poor symptom control. They received SymbicortH
(budesonide/formoterol) as Maintenance And Reliever
Therapy (SMART), and this was compared with budesonide/
formoterol in a fixed dose and with high-dose budesonide.
Compared with fixed-dose therapy, there was a significant
reduction in exacerbations with SMART. The number
of patients who needed to be treated with a SMART
approach in order to prevent one severe exacerbation was 11
(table 1).

Noninvasive markers of airway inflammation have been used
to adjust therapy in two studies. SONT et al. [3] adjusted
maintenance therapy in order to suppress airway hyperre-
sponsiveness in patients with less severe asthma. Over a 2-yr
period, the NNT to prevent a mild exacerbation was 5. GREEN

et al. [4] used sputum eosinophilia to adjust maintenance
therapy. When compared with an approach based on current
guidelines in patients with severe asthma, there was a
significant reduction in severe exacerbations. Using a sputum-
based approach, the NNT to prevent one severe exacerbation
over 12 months was 5 (table 1).

ISSUES
When the treatment for asthma is reviewed, it is important to
assess the potential for both overtreatment and undertreat-
ment. The studies using noninvasive markers directly address
this by using a treatment algorithm that adjusts doses in
accordance with disease parameters. Symptoms of asthma are
not specific for the underlying pathophysiological abnormal-
ities [13], and, consequently, clinicians find that there are
limitations to using symptoms alone for disease management
[4]. In SMART, overtreatment with LABA/ICS could occur if
symptoms were misinterpreted or if symptoms were not a sign
of an impending exacerbation. We know that upper airway
symptoms can be misinterpreted as due to asthma [14].
Similarly, a dysfunctional breathing pattern that is linked to
anxiety and panic is frequently mistaken for asthma, and is
refractory to asthma therapy [15]. It is estimated to be present
in up to one third of females and one fifth of males. This serves
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to reinforce that ‘‘all that wheezes is not asthma’’. It
emphasises the need to objectively confirm asthma as the
cause of symptoms, and to educate patients in symptom
recognition and interpretation. The ‘‘suck it and see’’ approach
that is commonly used, where a response to therapy is used to
make the diagnosis, must seriously be questioned, since it
could easily result in overtreatment of nonasthma symptoms.
A second form of overtreatment occurs when LABA/ICS are
used for symptoms that do not indicate an impending
exacerbation. Based on an analysis of the exacerbations in the
Formoterol and Corticosteroids Establishing Therapy (FACET)
study, there was increased rescue b2-agonist use in between 11
and 21% of occasions that did not result in an exacerbation
[16].

Undertreatment of asthma could occur if patients failed to
perceive deteriorating asthma. This is a recognised problem in
asthma. For example, TATTERSFIELD et al. [16] found that 18% of
exacerbations were associated with a significant fall in lung
function, but this was not perceived by the patient, and oral
corticosteroids were not used. Perception of airway narrowing
is impaired during a mild asthma exacerbation, and this is
related to concurrent changes in airway hyperresponsiveness
and resting lung function [17]. In the O’BYRNE et al. [5] study,
subjects with poor symptom perception would have been
excluded by the entry requirement of frequent b2-agonist use
for symptoms. These considerations regarding the under-
treatment and overtreatment of asthma caution against using
SMART beyond the clear study entry criteria of moderate
persistent asthma with poor symptom control despite ICS
therapy.

WHY DOES SMART WORK?
We know that nonadherence is a common problem in asthma,
and SMART seems to accommodate this by allowing patients
to receive LABA/ICS when they are symptomatic. Therefore, it
may work by dealing with adherence. However, nonadherence
takes many forms [18]. Unintentional nonadherence (forget-
ting) could be addressed by SMART, but this approach will not
alter reasoned or intentional nonadherence (refusal), or the
unwillingness to accept an asthma identity by patients (denial).
What would nonadherence with SMART look like? It may
manifest as nonattendance at scheduled visits or as undeclared
short-acting b2-agonist use. These other types of nonadherence
require alternative approaches and emphasise the importance
of the doctor engaging the patient in the management and
understanding of their illness.

SMART could also work by resulting in early treatment of
exacerbations. Many asthma exacerbations are preceded by a
prodrome of deterioration that lasts for 3–5 days [16].
Deteriorating inflammation and hyperresponsiveness are
features of asthma exacerbations, and data now show that
high-dose ICS work within hours to suppress eosinophilic
inflammation in asthma [19], and that LABA rapidly protect
against bronchial hyperresponsiveness. Thus, combination
LABA/ICS could work by successfully treating these features
very early in an exacerbation.

SMART may also act by treating a component of asthma
that is associated with frequent exacerbations. In the analysis
of the FACET exacerbations [16], those subjects who experi-
enced severe exacerbations often had a deterioration in
symptoms or rescue b2-agonist use that was not followed by
a subsequent severe exacerbation. This suggests that patients
who experience severe exacerbations have a greater degree of
asthma instability in the interval period, which is not
adequately controlled by a fixed maintenance dose of
LABA/ICS, but may be better managed by SMART. This is
likely to represent airway inflammation, and may also be
responsible for the success of therapy guided by noninvasive
markers [3, 4].

A number of issues remain to be addressed. Patients
in all trials continue to experience severe exacerbations
and have a requirement for oral corticosteroids. This will need
to be accommodated when using SMART, or any of the
new approaches. What does the action plan look like when
patients use SMART? What happens when asthma is not
controlled with SMART, and how should the maintenance
dose of LABA/ICS be determined? These latter problems
are typically addressed in specialist centres and, based
on other data, may be aided by the use of noninvasive
markers of inflammation. At present, access to these tests is a
limiting factor.

CONCLUSION
When considering these newer approaches to asthma therapy,
clinicians will be looking to see that the benefits can be
reproduced in other trials, and asking how the different
approaches compare with one another. Specialists should be
reinforcing the need for accurate diagnosis of the cause of
symptoms, and making available the necessary diagnostic tests
to assist in the determination of symptoms. These new
approaches to asthma management challenge us all to rethink

TABLE 1 Comparison of new treatment approaches for asthma

Study O’BYRNE et al. [5] SONT et al. [3] GREEN et al. [4]

Participants Moderate persistent asthma Mild (? persistent) asthma Severe asthma

Sample size n 2760 75 74

Treatment adjustment SMART Airway hyperresponsiveness Sputum eosinophils

Outcome Severe exacerbation Mild exacerbation Severe exacerbation

Number needed to treat 11 5 5

SMART: SymbicortH (budesonide/formoterol) as Maintenance And Reliever Therapy.
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our goals in asthma care, and to review what sort of
partnership we will have with the person with asthma who
is seeking our help.
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