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ASTHMA IS A COMPLEX CONDITION

Asthma is a complex inflammatory disorder characterized by
intense allergic inflammation, smooth muscle contraction, bron-
chial hyperresponsiveness, hypertrophy and hyperplasia of
smooth muscle, hypersecretion of bronchial mucus, activation
of mast cells, eosinophils, lymphocytes, epithelial cells, macro-
phages, disruption of the bronchial epithelium, and production of
free radicals such as expired nitric oxide (eNO) and 8-isoprostane.
The presence of asthma implies multiple potential targets of
therapy, risk of future exacerbations, impaired quality of life, and
potential for accelerated loss of FEV,. Patients with persistent
asthma have a high likelihood of the comorbidities allergic rhini-
tis, rhinosinusitis, and gastroesophageal reflux. Furthermore, re-
sponses to pharmacotherapy vary for (3;-adrenergic agonists,l’2
inhaled®> and oral corticosteroids,® leukotriene receptor antago-
nists,””® and biosynthesis inhibitors,’ and to omalizumab.'® In
considering factors that could affect the response to optimal treat-
ment recommendations, patients vary in their adherence to pro-
fessional advice, individual beliefs about medications,
perception of dyspnea, allergen exposures and sensitization, ra-
cial and ethnic backgrounds, neighborhood or in-home exposure
to violence or stress, body weight, smoking status, and air qual-
ity.!! It is not surprising that many patients report having incom-
pletely controlled asthma'? even with seemingly appropriate and
intensive treatment."?

PERSONALIZED MEDICINE:
PHARMACOGENOMICS

It is envisioned that care for patients should be improved with a
tailored or personalized approach. Studies of pharmacogenomics
assess the role of how sets of genetic information explain
pharmacokinetics (absorption, distribution, metabolism, and
elimination of medications) and pharmacodynamics (interactions
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of medication and receptor producing the desired response or
untoward effect). Pharmacogenetics refers more narrowly to
effects of variability of specific genes or single nucleotide
polymorphisms (SNPs), insertions, deletions, and splice varia-
tions on responses. There is a potential hierarchy of clinically
useful pharmacogenetic information such as SNPs that affect
activity in vitro, SNPs that alter pharmacokinetics, SNPs that
improve/reduce drug response, and SNPs that alter a clinical
outcome.'*

COMPARATIVE EFFECTIVENESS RESEARCH AND
THE SCIENCE OF IMPLEMENTATION

In contrast with personalized medicine, comparative effective-
ness research (CER) compares head-to-head active interventions
obtained from large data bases or treatment populations that
policy makers then can use for decision-making. The Institute of
Medicine describes comparative effective research as follows:

CER is the generation and synthesis of evidence that
compares the benefits and harms of alternative methods to
prevent, diagnose, treat and monitor a clinical condition, or
to improve the delivery of care. The purpose of CER is to
assist consumers, clinicians, purchasers and policy makers
to make informed decisions that will improve health care at
both the individual and population level.'?

It is hoped that comparative effectiveness research will allow
for improved reimbursement decisions by payers and manage-
ment decisions and clinical strategies by physicians and other
health care professionals, thereby benefiting society in general
and patients in particular. An extension of comparative effective-
ness research is the science of implementation or evidence
translation'® of new findings into health care itself. For example,
to what extent and in which patients with newly diagnosed asthma
is the prompt administration of inhaled corticosteroids or other in-
tervention associated with improved FEV, and effective control
of asthma? How many hours/days of symptoms or evidence of
worsening of asthma are there before the action plan fails to pre-
vent emergency department care or hospitalization? In other
words, the science of implementation explores the system-wide
steps involved for the translation of information (early institution
of inhaled corticosteroids in newly diagnosed asthma) into actual
treatment for patients.

IDENTIFYING GOOD RESPONDERS

A practical goal is to identify the patients who are the best
responders to specific therapies and initiate the therapy expedi-
tiously. There are important advances in our understanding of
phenotypes and genotypes of patients with larger responses to
therapy of asthma. As an example, in a placebo-controlled,
double-blind crossover study in children age 6 to 17 years with
persistent mild or moderate asthma, fluticasone propionate by
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inhalation was compared with montelukast.* The primary out-
come variable was percentage change of FEV for each treatment
period. For fluticasone propionate, 29% of children had a 5% to
9% improvement of FEV,, and 30% of children experienced a
10% or greater change. With montelukast, 17% of children had
a 5% to 9% response, and 16% of children increased the
FEV,% by 10% or more." These data also tell us that many chil-
dren did not have such an increase in FEV, with either medica-
tion. There was some degree of concordance between the
features that occurred in responders to fluticasone propionate or
montelukast. The responders to fluticasone propionate had lower
prebronchodilator FEV, lower FEV/forced vital capacity, lower
methacholine PC,, elevated eosinophilic cationic protein con-
centration, and greater serum IgE concentration. The responders
to montelukast had lower prebronchodilator FEV,, had lower
FEV /forced vital capacity, and were female. In this issue, Szefler
and Martin'” describe “lessons learned” from clinical trials of
asthma therapy with insights into identifying the best or good re-
sponders to inhaled corticosteroids and leukotriene receptor an-
tagonists on the basis of patient characteristics, physiologic
findings, and biomarkers. It is clear that there is a significant dis-
tribution of responses of FEV, to inhaled corticosteroid or mon-
telukast in patients entered in clinical trials with seemingly
consistent inclusion criteria. When patients were enrolled in the
Predicting Response to Inhaled Corticosteriod Efficacy (PRICE)
study3 on the basis of a history of asthma but not an inclusion cri-
terion of a specified response to albuterol, factors associated with
a good response to inhaled corticosteroid included bronchodilator
response with albuterol, decreased FEV j/forced vital capacity, and
lower FEV%. These findings contribute to an expanding base of
evidence regarding more precise use of medications for asthma.

FitzGerald and Shahidi'® explore the options for achieving op-
timal control of patients with persistent mild and moderate
asthma. They argue that the benefits of long-acting [3,-agonists,
when added to inhaled corticosteroids, outweigh the perceived
risks. They address the often ineffective response to doubling
the inhaled corticosteroid doses in patients not controlled with
recommended doses, and they review evidence for effects of se-
lected educational interventions and other interventions.

Studies of pharmacogenomics have expanded our knowledge
of specific SNPs or other genetic variants that characterize the
very good or nonresponders to most classes of medications for
asthma. Kazani, Wechsler, and Israel'® examine the unfavorable
effects of albuterol in patients homozygous for arginine at the
[3,-adrenergic receptor and how these findings were not replicated
with salmeterol. They consider the pharmacogenetic findings for
the differential responses to leukotriene receptor antagonists, bi-
osynthesis inhibitors, and corticosteroids and suggest how phar-
macogenomic information might be used prospectively.

Although the prevalence of asthma continues to increase and
the number of hospitalizations on a per capita basis has not de-
creased since 1980,%° we know much about this very complex dis-
order and have more options for achieving control of asthma. The
scientific basis for use of avoidance measures, pharmacotherapy,
immunotherapy, and an immunodulator is established. 12122 gy
ture studies should help clarify how to achieve effective control,
decrease hospitalizations and legitimate emergency department
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care, and reduce fatalities while identifying the good or essen-
tially nonresponders to medications. We are at the dawn of
more precise use of treatments for patients with asthma.
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