
Letter to the Editor
Eczema and race as combined determinants
for differential response to step-up asthma
therapy

To the Editor:
The overall best step-up therapy for children inadequately

controlled on low-dose inhaled steroids (ICS) is the addition of a
long-acting b-agonist (LABA) as compared to increasing the ICS
dose or adding a leukotriene receptor-antagonist (LTRA). How-
ever, this preference for LABA step-up may not be shared by all
races or ethnicities. We performed a post hoc analysis of differen-
tial treatment responses in relation to baseline history of eczema
and race in 163 children aged 6 to 17 years enrolled in the Best
Add-on Therapy Giving Effective Response (BADGER) trial.
All participants in this study had uncontrolled asthma on flutica-
sone 100 mg twice daily at baseline and subsequently received 3
step-up therapies in random order for 16 weeks each: fluticasone
250 mg twice daily (ICS step-up), fluticasone 100 mg 1 salme-
terol 50 mg twice daily (LABA step-up), and fluticasone 100
mg twice daily 1 montelukast 5 or 10 mg daily (LTRA step-up)
in a blinded, randomized, triple cross-over design. Rank-
ordered logistic regression modeling was used to examine which
patient characteristics were predictive of different patterns of
treatment rankings in a similar analysis as used in the original
BADGER report.1

In the BADGER trial, 98% of the participants with asthma
uncontrolled on low-dose ICS had a differential response to the 3
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step-up treatments. The best response for the entire study
population was LABA step-up because this option was 1.5 times
more likely to provide the best response compared with ICS or
LTRA step-up. In the present post hoc analysis of the BADGER
data, this observation of a better LABA response was shown to be
related substantially to eczema status. There was a strong pattern
of best responses to LABA step-up in children without a history of
eczema regardless of race or ethnicity status. In children with a
history of eczema, however, preferred responses to therapy
depended on race/ethnicity (P5 .0002). In the eczema subgroup,
black participants (N5 29) responded best to ICS step-up, white
Hispanics (N 5 19) to LTRA step-up, and white non-Hispanics
(N 5 31) demonstrated equivalent responses to step-up LABA
or LTRA therapy (Fig 1).

On the basis of this analysis, we speculate that children without
a history of eczema respond best to step-up LABA therapy
because their disease is less likely to be related to persistent
airway inflammation. This hypothesis is supported by observa-
tions that the group with a history of eczema had more signs of
atopic inflammation than did the noneczema group, including
higher circulating eosinophils (P<.015), a greater number of pos-
itive perennial allergen skin test results (P5 .05), and a trend to-
ward higher serum IgE levels (P 5 .11) (Table I). A recently
published post hoc analysis of biomarker predictors in the
BADGER study demonstrated that differential responses favoring
LABAwere related to a phenotype characterized by lower levels
of inflammation (measured by lower levels of urinary leukotriene
erapies with ICS (red bars), LABA (blue bars), or an
sence (A) and absence (B) of a history of eczema
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TABLE I. Baseline characteristics of 163 patients with and without a history of eczema enrolled in the BADGER study

Characteristic Eczema (n 5 85) No eczema (n 5 78) P value

Age (y), mean 6 SD 10.6 6 3.0 11.1 6 3.0 .34

Age at onset of early asthma symptoms (y), mean 6 SD 2.6 6 2.3 3.4 6 3.1 .06

Height (cm), mean 6 SD 143.2 6 16.1 145.3 6 18.8 .4

Weight (kg), mean 6 SD 43.7 6 18.5 46.6 6 20.2 .35

Male gender, n (%) 50 (59) 56 (72) .10*

Body mass index, (kg/m2), mean 6 SD 20.5 6 4.9 21.1 6 5.2 .4

Race or ethnic groups, n (%) .3*

Black 29 (34) 16 (21)

White Hispanic or Latino 19 (22) 20 (26)

White non-Hispanic 31 (37) 36 (46)

Other 6 (7) 6 (7)
Number of (1) aeroallergen skin tests, mean 6 SD 3.2 6 2.3 2.8 6 2.2 .26

Number of (1) perennial skin tests, mean 6 SD 1.8 6 1.4 1.4 6 1.3 .05

Circulating eosinophil count (per mL), median (25th, 75th quartile) 347.1 (199.2, 532.6) 256.0 (150.8, 408.0) .015�
Total serum IgE (kU/L), median (25th, 75th quartile) 347.0 (142.0, 716.3) 251.6 (65.5, 624.0) .11�
Fraction of exhaled nitric oxide (FENO) (ppb), median (25th, 75th quartile) 10.3 (7.0, 20.7) 9.9 (6.6, 18.9) .8�
LTE4 (pg per mg creatinine)/FENO (ppb), median (25th, 75th quartile) 5.2 (2.5, 10.4) 5.0 (2.9, 9.7) .9�
LTE4 (pg per mg creatinine), median (25th, 75th quartile) 60.7 (40.6, 82.3) 59.0 (44.0, 82.8) .9�
Prebronchodilator FEV1 (% predicted), mean 6 SD 98.8 6 13.3 97.3 6 14.2 .5

Maximum bronchodilator response� (%), mean 6 SD 11.6 6 10.2 11.8 6 11.6 .9

Methacholine FEV1 PC20, (mg/mL) median (25th, 75th quartile) 1.5 (0.6, 4.2) 1.7 (0.6, 4.3) .8�
Asthma Control Test, mean 6 SD 20.8 6 2.8 20.1 6 4.1 .2

LTE4, Leukotriene E4; ppb, parts per billion.

*P value determined using the x2 test.

�P value determined using the Kruskal-Wallis test.

�Maximum bronchodilator response.
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E4) and greater peripheral airway disease measured by impulse
oscillometry.2 These studies are not directly comparable because
the previous study reported changes in FEV1 as the main outcome
instead of the present composite outcome, yet one could argue
that the broad patterns differentiating LABA responders from
non-LABA responders are similar.

Although response to LABA was primarily related to eczema
status, race appeared to differentiate ICS responders (better in
black children) from LTRA responders (better in white children).
A number of studies have reported a differential response to
asthma therapy based on race,3-6 concluding that black asthmatic
patients demonstrate a relatively poor response to ICS therapy
than do white asthmatic patients. These studies perhaps infer
that blacks are less likely to respond fully to low doses of ICS ther-
apy and are therefore more likely to exhibit uncontrolled disease
due to partially treated atopic airway inflammation, whereas un-
controlled asthma in white childrenmight bemore likely to reflect
noneosinophilic inflammation or abnormal airway tone. This may
partially explain why black children with eczema respond prefer-
entially to an increase in ICS therapy compared with adding
LABA or LTRA to low-dose ICS.

In contrast, black children had poor responses to LTRA therapy
whether they had eczema or not. Inhibition of leukotriene activity
by synthesis inhibitors or receptor antagonists has been estab-
lished as an alternative for the treatment of patients with asthma.
However, there are substantial variations in the treatment
response possibly related to genetic variability. Drazen et al7

defined a family of DNA sequence variants in the core promoter
of the gene responsible for the 5-lipooxygenase pathway
(ALOX5), leading to decreased transcription, a relatively poor
clinical response to antileukotriene therapy. Expression of some
of these ALOX5 gene variants is higher in African Americans,
perhaps explaining the poor response to step-up LTRA therapy
in the BADGER trial.8 Further studies examining the interaction
between genetic variation, race, and response to LTRAs might be
considered to test this hypothesis.

In conclusion, LABA step-up therapy is the preferred step-up
therapy in asthmatic children without eczema. However, the
preferred step-up therapy for those with eczema varies by race,
with black children more likely to respond to increased ICS
therapy, white Hispanics responding better to step-up LTRAs, and
white non-Hispanics to step-up LABA or LTRA therapy. Given
the limitations of this relatively small and exploratory analysis,
these findings will require replication in a larger prospective
study. If validated, these novel findings might provide a
personalized approach in targeting interventions for children
with uncontrolled asthma based on specific and easily obtainable
clinical features such as a history of eczema and race/ethnicity.
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