=
o
0
g
3
(1]
=
2

pup sisouBbpip bwyisy

Editorial

Defining the responder in asthma therapy

David A. Stempel, MD,? and Anne L. Fuhlbrigge, MD, MSP Seattle, Wash, and Boston, Mass
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receptor antagonists, statistical significance, effect size

In last month’s Journal, Szefler et al' presented an
article from the National Heart, Lung, and Blood Institute
Childhood Asthma Research and Education (CARE)
Network on the characterization of response to 2 common
therapies for childhood asthma. The article establishes
a definition of response as the percent change in prebron-
chodilator FEV; > 7.5%. The importance of the article is
that it selected a working definition of response and then
attempted to assess whether predictors of response could
be determined. The article by Szefler et al' takes a
systematic look at one definition of response and serves
as an example for future discussion of how one character-
izes a responder.

A limitation in the interpretation of the asthma literature
is the inconsistency in the definition of response. The
heterogeneity and variability of asthma make it difficult to
achieve consensus for this term. This is compounded by
the lack of a standardized means to assess asthma control,
ameasure of response. Should response to an intervention
be defined primarily by objective parameters, subjective
symptom reports, or a composite measure? Is the observed
response to an intervention clinically as well as statisti-
cally significant, and how has the choice of primary
outcome and sample size influenced these results? In
addition, which parameters should be more appropriately
thought of as markers of disease severity than measures of
response? If these issues are difficult for the specialist and
researcher to resolve, how can we provide guidance to our
primary care colleagues when they read the asthma
literature? The definition of responder is increasingly
important as the number of assessment tools multiplies
beyond traditional clinical trials to include observational
investigations, studies of patients with specific phenotypes
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and genotypes, and an increase in the number of surrogate
markers of disease activity. This commentary is not
a critique of the literature but rather is intended to
encourage reflection on this issue.

Medication selection for the treatment of asthma
should be based on the clinical evidence that demonstrates
the most favorable outcomes to a specific therapeutic.
Recommendations for treatment have been based on
guidelines developed by expert panels, evidence-based
systematic reviews of the literature, and frequently the
combination of these 2 processes. Ideally, one would like
to customize therapy to the specific patient. However,
when clinicians review the literature to form their
treatment choices, what is not standardized is the definition
of response. Clinical studies commonly select a primary
outcome, and then the investigation is appropriately
powered to study the null hypothesis; is the observed
effect on the primary outcome related to the intervention,
or is it possibly a random occurrence? However, there are
often secondary outcomes within a clinical trial that may
be overpowered or underpowered based on the number
needed to examine the primary outcome.

The Childhood Asthma Management Program (CAMP)
illustrates the implications of the choice of a primary
outcome measure when assessing the response to ther-
apy.2 CAMP was a randomized clinical trial examining
the effect of inhaled corticosteroids or nedocromil com-
pared with placebo on pulmonary growth and develop-
ment. Postbronchodilator “FEV; was chosen as the
primary outcome measure because it was widely accepted
as the most clinically useful and predictive measure of
lung function.”* In the final analysis, the investigators
found no significant change in postbronchodilator FEV in
response to therapy, and the null hypothesis was accepted.
However, other clinical outcomes were examined as a part
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of the trial. Budesonide compared with placebo for the
treatment of asthma significantly reduced hospitalizations,
urgent care visits, oral corticosteroid use, symptom scores,
episode-free days, and need for rescue albuterol. In
addition, bronchial hyperreactivity improved. Based on
these results, are the patients treated with budesonide
considered responders or nonresponders? For the primary
outcome, this is a negative study. Yet the 40% to 45%
reduction of exacerbations with budesonide is both
statistically significant and clinically relevant. The ab-
sence of improvement in postbronchodilator FEV; by
itself does not imply that the patients, either individually
or collectively, are nonresponders.

The study of the early intervention with budesonide in
mild persistent asthma (START)? demonstrated similar
benefits with reduced exacerbations. This ‘“‘study was
designed to detect a 35% reduction in the hazard of having
a severe asthma-related event with a 95% power...””* The
investigators reported that budesonide reduced the risk of
the first severe asthma-related event by 44% for all
patients (hazard ratio, 0.56; CI, 0.45-0.71). Thus, they
were able to reject the null hypothesis for the primary
endpoint; budesonide had a significant effect on exacer-
bation rates. However, because these severe events are
uncommon, the study required a large sample size to
achieve adequate power. The investigators also examined
secondary outcomes, including FEV, and noted a signif-
icant difference in the rate of decline in FEV, in the
budesonide-treated group (P = .0005). However, the ab-
solute value of this difference was small, 0.88%. The
observation that budesonide slowed the natural decline in
lung function over time illustrates how, for this parameter,
the study may have been overpowered. Although statis-
tically significant, the observed difference in rate of
decline of FEV; may have limited clinical value, because
it is within the range of the reproducibility for spirometry.

On initial review, the CAMP” trial and the START’
study have conflicting results. CAMP observed no signif-
icant change in post bronchodilator FEV associated with
budesonide, whereas the START trial reported a significant
change in the decline in FEV, over time. There were 7241
subjects enrolled in the START trial, contrasted with the
1041 subjects in CAMP. This may explain why the similar
effect size in lung function produced statistical signifi-
cance in one study but not the other. In fact, both the lung
function results and the exacerbation data of CAMP and
START are comparable, and the 2 studies had similar
baseline lung functions. However, because of the choice of
primary outcome, START required a larger study pop-
ulation and was able to achieve statistical significance for
a secondary outcome, FEV .

In the current article from the CARE network,! the
mean response to therapy was 6.8% and 1.9% change
in FEV, with fluticasone and montelukast, respectively.
For both treatment arms, the mean change in lung function
was below the threshold chosen by the authors in their
definition for response. Therefore, by definition, the
majority of patients in the trial were not considered
responders. But is FEV by itself an appropriate working
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definition of response? As a secondary outcome, the
article reported that 12 patients had exacerbations re-
quiring systemic corticosteroids: 10 subjects assigned to
montelukast and 2 on fluticasone. This current article,
although with shorter duration and fewer subjects, has
findings consistent with CAMP and START demonstrat-
ing limited lung function improvement but significant
reductions in exacerbations. Reduction in exacerbations,
although infrequent in some patients, is a goal of
guideline-directed asthma care and should be integrated
into the definition of response. The relative weight of each
outcome parameter needs further characterization.

An interesting observation in many placebo-controlled
trials is that outcomes of interest are normally distributed
within the treatment arms of a trial. This is illustrated in the
publication of Zhang et al.* The majority of placebo
patients showed little change in lung function or symptom
control, but a modest subgroup had noteworthy improve-
ment and a smaller group clinical deterioration over the
course of the trial. A similar distribution curve for
response was observed in subjects treated with the active
medications, with the curve moving in the direction of
improvement. This distribution in the observed response
to placebo may be the consequence in part of the natural
course of the disease. For example, patients with asthma
entering a study may be recovering from a viral illness.
Dramatic improvements in FEV of 20% to 40% may be
noted as the illness resolves, even in those patients treated
with placebo. In contrast, patients may be infected with
a common virus during the study and have equivalent
deterioration of this outcome parameter. The statistical
analysis in accepting or rejecting the null hypothesis
accommodates for these events that are not related to the
study intervention.

How response is defined can alter the interpretation of
the results of clinical trials. The Asthma Care Research
Network (ACRN) has published a study on the variability
of response to inhaled corticosteroids.” This study
addresses several issues related to the definition of
response in asthma treatment. In this randomized, open
trial, patients were placed on inhaled corticosteroids. The
primary outcome was FEV,, and secondary outcomes
included methacholine PC,,, exercise-induced fall in
FEV,, exhaled nitric oxide (eNO), and sputum eosino-
phils. A good FEV| response to the study medication was
defined as greater than 15%, a marginal response 5% to
15%, and poor response less than 5%. In contrast, the
START study reported that a 2.24% improvement in
prebronchodilator FEV was significant. If one utilizes the
ARCN definition of FEV| response in the START trial,
although statistically significant, the changes reported
would be considered poor.

The ARCN study also focused on factors, based on the
patient phenotype or baseline clinical status of the subject,
that predict response to a specific therapy. Thirteen of the
21 patients on inhaled corticosteroids had a good to
marginal FEV| response.’ A good response was correlated
with higher median eNO, greater median reversibility, and
lower baseline FEV, /forced vital capacity ratio. Similarly,

T
c
]

2
w
o
[
o

8

T
]
£

-
e
w

<

-
c
[7]
£

=
o
9

-




=
o
0
g
3
(1]
=
2

pup sisouBbpip bwyisy

468 Stempel and Fuhlbrigge

the report from the CARE Network noted that the
responders had at baseline lower prebronchodilator
FEV,%, lower prebronchodilator FEV,/forced vital
capacity, lower methacholine PC,q, higher eosinophilic
cationic protein, and higher IgE.1 However, these param-
eters identified in both studies are also measures of disease
activity, which implies that disease activity may predict
the effect size of the response. If the disease is well
controlled, limited response in lung function will be noted,;
if the disease activity is increased, the response to
treatment will be greater.

In addition, the ACRN investigators5 demonstrated that
21 of the 26 subjects (81%) had a good to excellent
response to inhaled corticosteroids when assessed by
methacholine PC,,. Again, the pattern of response was
related to markers of disease activity: higher levels of
sputum eosinophils, lower baseline PC,, and higher eNO.
Should subjects who did not improve their FEV, but had
improvement in PC,y be considered responders or not?
Differences in the parameter selected, the effect size of the
outcome measured, or the asthma phenotype can modify
which patients are considered responders.

The study by Reddel et al® illustrates another central
determinant in the definition of response: differences in
maximal response may vary as a function of time. If
a composite measure of response is used, response can
be a function of how the composite measure is defined.
Reddel et al® noted initial improvements in AM peak
expiratory flow (PEF) in the first days of treatment with
budesonide, with maximal improvement in laboratory
FEV, and quality of life assessments seen after 8§ weeks of
therapy. However, improvement in FEV; and PEF
continued through weeks 12 to 14 of the study, and
PD,( was noted to improve up to conclusion of the study at
week 72. The authors® proposed a composite measure of
response that included symptoms, nighttime awakening,
[B,-agonist use, PEF variation, and airway hyperreactivity.
Whether subjects achieved this composite measure of
response was a function of the length of treatment as well
as whether one or multiple parameters were included in the
definition of responder.

Another recent publication defined a responder with the
use of a composite score.” Seven parameters (daytime
symptoms, rescue [3-agonist use, AM PEF, nighttime
awakening, exacerbations, emergency visits, and adverse
effects) were equally weighted to determine the level
of control. They observed that a composite definition of
a responder correlates with asthma control. The use of
composite scores is potentially an important method
of defining response. However, consensus still needs to
be developed on which parameters should be included.
Furthermore, many questions remain: should response be
defined as improvement to any, some, or all of the
parameters? Does response need to meet a minimal
threshold, be a substantial change, or be a complete
normalization? Do all outcomes merit the same weight?
Should uncommon events like exacerbations have an
equal or greater weight than symptoms? Should weighted
symptoms and exacerbations have greater value than
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objective measures such as lung function or eNO? How
should the length of therapy be factored in? A limitation of
composite scores is that the effect size of each parameter
needs to be defined.

Two groups of investigators have proposed that
biomarkers of inflammation may be important parame-
ters to follow in the management of asthma. Sont et al®
demonstrated that airway hyperresponsiveness (AHR)
could be used as a guide to alter the dosage of inhaled
corticosteroid. In their study, patients treated with
a management protocol based on AHR noted a signif-
icant decrease in the incidence of mild exacerbations
(1.8-fold) and improved prebronchodilator FEV; com-
pared with a group of patients on a guideline-based
reference strategy. To achieve this level of improve-
ment, the AHR group required nearly twice as much
inhaled corticosteroid. Of interest, despite a reduced
thickness of the subepithelial reticular layer among
subjects treated with the AHR protocol, the authors
failed to demonstrate a difference in the inflammatory
cell numbers in the bronchial biopsies between the 2
treatment groups.

Green et al’ used a similar study design to compare
subjects whose inhaled corticosteroid dose was adjusted
based on sputum eosinophil counts to subjects whose
therapy was adjusted according to a protocol based on
the National Asthma Education and Prevention Program
guidelines. Despite similar doses of inhaled corticoste-
roids in the 2 groups, subjects whose therapy was adjusted
by their sputum eosinophils had fewer severe exacerba-
tions, less use of oral corticosteroids, and fewer hospital-
izations. However, there was no difference in symptom
scores, total asthma quality of life scores, lung function,
and use of rescue albuterol. These 2 studies®? demonstrate
potential role of specific inflammatory markers in asthma
disease management but also illustrate the limitation of
these parameters in predicting all outcome measures.

The objective that the CARE Network' established in
their recent publication' of identifying indicators of
response is formidable and builds a platform for future
research. Consensus still needs to be established on the
specific parameters to include in the definition of re-
sponder. The present literature suggests that as baseline
parameters approach normal, the effect size of the re-
sponse diminishes. Failing to respond to one parameter
such as lung function does not preclude improvement in
other areas such as reduced exacerbations or increased
asthma-free days. Osborne et al'® from Oregon Health
Sciences have proposed a methodology for weighting
outcome measures in predicting acute care in patients with
asthma. This methodology may allow development of
a composite response score. Finally, one needs to
contemplate how to integrate the effect of a ubiquitous
trigger altering a good response into a poor response. This
effect of the variable nature of the disease and the
influence of confounding variables on response reinforce
why studies report mean data. Mean data eliminate the
observational bias when the effect is not a direct result of
the intervention. Predicting response to a specific therapy
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is important, but first, consensus must be reached on how
to define response to therapy.

The national guidelines'' classify asthma based on
combinations of physiologic measures (pulmonary func-
tion testing), symptoms/functional limitation, medication
use, and morbidity (exacerbations). It acknowledges that
patients may have 1, some, or all of these indicators for
treatment. Although response to therapy can be defined as
the elimination or amelioration of any of these parameters
associated with disease activity, the clinical importance as
well as the statistical significance of the findings need to
be considered. In addition, emphasis needs to be placed
on the consistency with which we choose and report the
outcomes of our investigations. Attention now should
focus on the development of composite measures that
adjust for baseline parameters and attempt to weigh the
contribution of each variable. Reporting of these measures
should allow comparison across studies for easier in-
tegration of information into practice as it becomes
available.
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