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b2-Adrenergic receptor Gly16Arg polymorphism and impaired asthma
control in corticosteroid-treated asthmatic adults
b2-Agonists are the most commonly prescribed asthma medica-
tion, and the b2-adrenergic receptor gene has been studied
extensively. A single-nucleotide polymorphism causing the sub-
stitution of arginine (Arg) for glycine (Gly) at position 16
(Gly16Arg) of the b2-adrenergic receptor affects the response to
b2-agonists. Regular exposure to b2-agonists results in down-
regulation and uncoupling of b2-adrenoreceptors with associated
subsensitivity or tachyphylaxis of response.1 Retrospective studies
have reported an impaired therapeutic response in terms of peak
expiratory flow in adults treated with long-acting b2-agonists
(LABAs).2 In contrast, 2 genotype-stratified randomized clinical
trials with LABAs have not found a difference in peak expiratory
flow response.3,4 In one of these studies4 that used methacholine
challenge, Arg/Arg patients did not have an improvement in airway
hyperresponsiveness when a LABA was added to an inhaled cortico-
steroid (ICS) compared with Gly/Gly patients. Meta-analysis of
placebo-controlled trials has also revealed that Arg/Arg individuals
exhibit reduced bronchoprotection to methacholine compared with
Gly/Gly individuals when LABAs were added to ICSs.5 In asthmatic
children, possession of each copy of the Arg allelewas associatedwith
a 1.74-fold increased risk of asthma exacerbations in individuals
treated with an ICS plus a LABA.6,7 In this study, we have therefore
evaluated whether the Gly16Arg polymorphism is associated with
impaired asthma control in ICS-treated asthmatic adults andwhether
this was influenced by concomitant LABA use.

In this cross-sectional study, demographics, medication, and
spirometry were recorded from patients attending a secondary care
asthma clinic. As part of routine workup, the patients were also gen-
otyped and completed the 6-point Asthma Control Questionnaire
(ACQ) at the same visit. Permission to use the ACQ was obtained, and
the questionnaire was not modified by the authors. In our clinic, we
routinely perform Gly16Arg genotyping to help guide asthma man-
agement. As such, this audit of routine clinical care did not require
internal review board approval. Caldicott guardian approval was ob-
tained for access to the data.

The c2 test was used to compare categorical variables between
the genotypes. The t test or analysis of variancewas used to compare
normally distributed continuous variables, whereas the Mann-
Whitney or Kruskal-Wallis test was used for nonnormally distrib-
uted continuous variables. Binary logistic regression was used to
calculate odds ratios for asthma that was not well controlled (ie,
ACQ score >1). Statistical significance for all analyses was set at
P < .05 (2-tailed). SPSS statistical software, version 21 (SPSS Inc,
Chicago, Illinois), was used for all analyses.

A total of 223 asthmatic adults who were prescribed ICSs were
included in the analysis. Most of our patients were white (99%),
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and there were no individuals of African descent. The mean age
was 46 years, forced expiratory volume in 1 second was 86%
predicted, median ICS dose was 800 mg/d, 73% were prescribed a
LABA, and the mean ACQ score was 1.70. The frequencies of the
genotypes were as follows: Gly/Gly, 47%; Arg/Gly, 40%; and Arg/
Arg, 13%. No significant overall differences were found in terms of
demographics, clinical characteristics, albuterol use, or ACQ between
the genotypes among patients taking ICSs irrespective of concomitant
LABA exposure (Table 1). Further subgroup analysis in patients taking
a LABA in conjunction with an ICS comparing those possessing no
copies of the Arg allele (n¼ 80) with those possessing 1 or 2 copies of
theArg allele (n¼ 83) revealedno significant differences inACQscores
(1.82; 95% CI, 1.53-2.1; vs 1.70; 95% CI, 1.42-2.00; respectively). In such
patients, albuterol use was not different between the allelic sub-
groups. The odds ratios for asthma that was not well controlled per
Arg allele overall and among LABAuserswere 1.00 (95% CI, 0.68e1.48)
and 0.68 (95%, CI 0.33e1.41) respectively, indicating no increased risk.

The present study found that the Gly16Arg polymorphismwas not
associated with impaired asthma control in ICS-treated asthmatic
adults irrespective of LABA exposure. The present results are in
contrast to our previous studies in children, which found an increased
risk of exacerbation in relation to each copyof the Arg allele in relation
to daily SABA or LABA exposure.6,7 Our study is in keeping with pro-
spective genotype-stratified randomized clinical trials in adults,
which have found no difference in measures of asthma control be-
tween the genotypes.3,4 However, measures of asthma control were
not the primary outcome in these trials, and pointedly these trials
were not powered to look at exacerbations.We chose to evaluate only
patients with persistent asthma treated with ICSs because this is
considered to be first-line controller therapy, with LABAs only being
recommended as add-on therapy. In this regard, systemic and ICSs
up-regulate b2-receptors and reverse LABA-induced tachyphylaxis
in vivo,8,9 although the dose of ICSwas similar between the genotypes.

One of the strengths of our study is that the participants were
unselected patients taking ICSs who were attending a secondary care
asthma clinic. The mean ACQ score for the patients was 1.70, indi-
cating that these patients had inadequately controlled asthma.10 Such
patients tend to be excluded from randomized clinical trials. For
example, in the study by Bleecker et al, only asthmatic adults taking a
SABA alone before screeningwere eligible for the study, indicating the
studyparticipants had essentiallymild disease.3 One of the limitations
of our study is that it is cross-sectional and the ACQ responses relate to
the week before the clinic visit. Therefore, we were unable to assess
how asthma control may vary during a longer period. In addition, we
were also unable to assess treatment adherence. Another limitation is
that there were only 30 Arg/Arg individuals in the study; hence, it is
possible that smaller differences between the genotypesmaynot have
been detected. In summary, we have found no evidence of impaired
lsevier Inc. All rights reserved.
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Table 1
Demographics and clinical characteristics for all patients taking ICSs according to b2-adrenergic receptor genotype

Characteristic Gly/Gly (n ¼ 105) Arg/Gly (n ¼ 88) Arg/Arg (n ¼ 30) P value

Age, y 46 (43e49) 46 (43e49) 45 (39e52) .97
Sex, M:F 45:60 39:49 9:21 .37
BMI 29.9 (28.7e31.2) 28.8 (27.3e30.4) 30.0 (27.5e33.2) .44
FEV1, % predicted 86 (82e90) 85 (81e89) 88 (82e94) .72
FEF25%e75%, % predicted 59 (53e65) 57 (51e63) 58 (49e66) .85
FEV1/FVC 0.72 (0.70e0.75) 0.71 (0.68e0.74) 0.74 (0.70e0.77) .49
ICS dose (BDP equivalent), mg 800 (800e1500) 800 (680e2000) 800 (400e1250) .65
LABA, % 76 74 60 .21
LTRA, % 27 26 17 .52
ACQ-6 1.78 (1.53e2.03) 1.53 (1.28e1.78) 1.93 (1.36e2.50) .23
Albuterol use (puffs per day) 4 (0e7) 2 (0e7) 4 (1e8) .24

Abbreviations: ACQ-6, 6-point Asthma Control Questionnaire; BDP, beclomethasone dipropionate; BMI, body mass index; FEF25%e75%, forced expiratory flow between 25% and
75% of vital capacity; FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; FEV1/FVC, forced expiratory ratio; ICS, inhaled corticosteroid, LABA, long-acting
b-agonist; LTRA, leukotriene receptor antagonist.
Data are presented as means (95% confidence intervals) except for ICS dose and albuterol use, which are presented as medians (interquartile range).
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control in relation to Gly16Arg polymorphism among ICS-treated
adult patients with asthma.
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