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Background: Previous assessments of response to omalizumab were based on diary-based data rather than standard validated
instruments. A composite instrument that translates diary-based data into standard validated asthma control measures would
characterize patient response to treatment in terms of current asthma control definitions.

Objective: To develop the Asthma Control Composite (ACC) tool, using real-time diary-based data to predict treatment
response in terms of asthma control.

Methods: The ACC tool was derived retrospectively using pooled data from two phase 3 studies in patients with moderate
to severe allergic asthma. Patients were randomized to receive subcutaneous omalizumab or placebo for 16 weeks plus stable
beclomethasone dipropionate therapy, followed by a 3-month corticosteroid reduction period and 5-month double-blind safety
extension. Control was assessed as “complete,” “good,” or “not controlled,” based on a composite score of 4 elements: rescue
medication (puffs/day), total asthma symptom score, average number of awakening nights/28 days, and activity limitation.

Results: The ACC was mapped to standard validated measures of patient-reported outcomes, with results consistent with
clinical outcomes. The proportion of patients with baseline uncontrolled asthma achieving “good” or “complete” asthma control
was 48% with omalizumab and 32% with placebo at approximately 4 months. The mean composite score also was improved with
omalizumab (3.52) vs placebo (2.56) at approximately 4 months.

Conclusions: The ACC tool accurately reflects asthma control in moderate to severe asthma patients eligible for biological
therapy. Unlike the ACT, which has not been validated in this patient population, the ACC shows promise as an asthma control
assessment tool in patients with moderate to severe asthma.
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INTRODUCTION
The primary goal of asthma therapy is to achieve and main-
tain control of disease, as defined by a global assessment of
symptoms, reliever use, lung function, and the frequency/
severity of exacerbations. Recently, the National Asthma
Education and Prevention Program Expert Panel 3 report
introduced guidelines for management of asthma based on
disease control.1 Signs of poor asthma control include waking
at night with asthma symptoms, trips to the hospital, and the
need for quick-relief medication such as albuterol more than
twice per week for asthma symptoms.1

Currently the approval of most asthma drugs is based on a
single parameter of control—lung function as measured by
forced expiratory volume in 1 second (FEV1). However, the
American Thoracic Society/European Respiratory Society
Task Force on Asthma Control and Exacerbations has con-
cluded that no single outcome measure can adequately assess

asthma control, and for clinicians, an unmet need remains for
a practical, validated method for measurement of asthma
control for use in their daily practice. Thus, assessment in
clinical trials and in clinical practice should include com-
ponents relevant not just to achievement of best possible
clinical control but also to reduction of future risk of
adverse outcomes.2

Omalizumab (Xolair; Genentech, Inc, South San Fran-
cisco, California) is an anti-immunoglobulin E (IgE) therapy
that reduces exacerbation frequency in patients with moderate
to severe persistent allergic asthma3–9 and is approved by the
Food and Drug Administration for this indication in patients
12 years of age and older. Earlier clinical trials of omali-
zumab10–12 did not use the standard measures of asthma
outcomes—Asthma Control Test (ACT),13 Asthma Control
Questionnaire (ACQ),14 and Asthma Therapy Assessment
Questionnaire (ATAQ)15—because they were unavailable at
the time of the trials, having been introduced only in recent
years, and validated in mild asthma but not in severe disease.
Instead, diaries were used in the omalizumab trials to collect
patient asthma symptom data. Earlier analyses of asthma
control also included the Global Evaluation of Treatment
Effectiveness (GETE) (defined in the online supplement). In
brief, the GETE is a 5-point scale describing the assessment
of the patient’s asthma symptoms; a score of 1 indicates
excellent or complete control of asthma, and a score of 5

Affiliation: Genentech, Inc, South San Francisco, California.
Disclosures: All authors are employees of Genentech.
Funding Sources: Genentech, Inc, provided support for the preparation

of this manuscript.
Received for publication April 5, 2011; Received in revised form May 31,

2011; Accepted for publication June 10, 2011.
© 2011 American College of Allergy, Asthma & Immunology.

Published by Elsevier Inc. All rights reserved.
doi:10.1016/j.anai.2011.06.005
VOLUME xx, MONTH, 2011
 1



(
t
a

D
T
g
t
m
a
b
p
c
i
i
c
s

T
C

a

t
a
a
q
b
o
c
b

s
t
w
i
e
i
c

r
t
i
r
s

indicates worsening of asthma.16 In the pivotal trials, the
GETE was assessed independently by both the patient and the
investigator at week 28.

Therefore, to define response to omalizumab in terms of
standard measures of asthma control, developing a composite
measure of asthma control modeled on the validated instru-
ments (ACT, ACQ, and ATAQ), but using the diary-based
data that had been collected in 2 large clinical trials of
omalizumab, was necessary. The Asthma Control Composite
(ACC) is a research tool designed to recognize measures of
control, understand how the diary-based omalizumab data
map to ACT, ACQ, and ATAQ parameters, and determine
which measures have the greatest impact on asthma control.

METHODS
The ACC asthma control outcome measure uses data col-
lected in diary format to predict response to omalizumab,
reflecting a real-time assessment. The tool was derived ret-
rospectively with pooled data from 2 almost identically de-
signed double-blind placebo-controlled phase 3 studies (Stud-
ies 008 and 009), which are considered pivotal for
documenting the efficacy and safety of omalizumab in aller-
gic asthma.3–8 Both studies were approved by institutional
review boards at each test site, and each patient provided
written informed consent.

Patient population
The population for studies 008 and 009 consisted of patients
aged 12 to 75 years with moderate to severe allergic asthma
for 1 year or longer. Other inclusion criteria were positive
response to a skin prick test for at least 1 common allergen,
total serum IgE �30 IU/mL to �700 IU/mL, FEV1 revers-
ibility of 12% or greater within 30 minutes after administra-
tion of albuterol (90–180 �g), baseline FEV1 �40% and
�80% of predicted; and treatment with 420 to 840 �g/day
beclomethasone dipropionate (BDP) or an equivalent in-
haled corticosteroid for less than 3 months before random-
ization. Exclusion criteria are further described in the
original report.3

Study design and dosage regimens
In studies 008 and 009, patients were randomized to receive
subcutaneous omalizumab (�0.016 mg/kg/IgE [IU/mL] ev-
ery 4 weeks, based on the patient’s body weight and serum
IgE levels) or matching placebo every 2 or 4 weeks for 16
weeks in addition to stable BDP therapy. This was followed
by a 3-month period during which the corticosteroid dose was
reduced gradually, maintaining asthma control, and a
5-month double-blind safety extension, in which patients
were maintained on the optimum corticosteroid dose from the
taper period that in the investigator’s clinical judgment was
required for appropriate asthma control.

Asthma symptoms, rescue medication use, and impact on
activities
Patients recorded asthma symptoms in a diary twice daily

using a questionnaire designed to obtain symptom scores l

2

e-Table 1). Patients were to assess nocturnal asthma symp-
oms, which included the use of rescue medication, morning
sthma symptoms, and daytime asthma symptoms.

escription of the ACC
he ACC defines control by 3 categories: complete control,
ood control, and not controlled (Table 1). Control defini-
ions are composite measures that include 4 asthma assess-
ent categories, each scored as shown in Table 1. Each

sthma assessment category is scored with points determined
y the level of control the symptoms reflect. For example, a
atient using 0 or 1 puff/day of rescue medication would be
onsidered as having “complete control” for the rescue med-
cation category and would receive 2 points. If the patient had
ndicated a need of 2 or 3 puffs/day, then the rescue medi-
ation category would be considered as “good control” and a
core of 1 point would be assigned, and so on. With all 4

able 1. Asthma Control Parameters of the Asthma Control
omposite (ACC)a

Assessment
categories

Control level (points assigned for
fitting assessment criteria)

Complete
control

(2 points)

Good
control
(1 point)

Not
controlled
(0 points)

Rescue medication use
(puffs/day)

0 or 1 2 or 3 �3

Total asthma symptom
scoreb (composite
score)

0 to 1.5 �1.5 to 3 �3

Average number of
awakening nights per
28 days

0 1 or 2 �3

Activity limitation (AQLQ
question 32)c

6 or 7 5 1, 2, 3, or 4

The range of scores for each of the 4 individual categories is 0 –2;
he range of total composite scores is 0 – 8. A patient is considered

responder if s/he has a score of 1 or 2 for each of the 4
ssessments; eg, scoring a “0” in any of the 4 assessments will
ualify the patient as a nonresponder. Responders were defined
ased on achieving control, either complete or good, depending
n the graph/analysis, and this was prospectively defined in the
onstruct of the ACC.
The total asthma symptom score includes the nocturnal asthma
core (up to 4), and morning and daytime asthma symptom scores (up
o 1 and 4, respectively): shortness of breath, chest discomfort,
heezing, and cough, and is combined with activity restrictions. (For

ndividual subscore components of the asthma symptom score, see
Table 1 in the online supplement.) The maximum possible total score

s 9.
For questions on the Asthma Quality of Life Questionnaire (AQLQ), a

esponse of “9” indicates that the subject did not answer the ques-
ion. Therefore, responses of “9” were treated as “NA.” The standard-
zed version of the AQLQ includes 5 generic activity questions, which
eplace patient-specific activities in the original AQLQ. These include
trenuous activities, moderate activities, social activities, work-re-

ated activities, and sleeping.
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assessments completed, a composite score for each patient
was obtained by adding the 4 scores. The overall level of
asthma control and range of possible scores were determined
by matching the composite score to scores shown in Table 2.

RESULTS

Mapping the tool
With the exception of morning symptoms and wheezing,
which are not assessed in the ATAQ, the ACC, ACT, ACQ,
and ATAQ tools assess very similar components of control
(Table 3). The greatest difference between the tools is that the
ACC data are collected daily in a diary format, which reflects
real-time assessment, in contrast to the ACT, ACQ, and
ATAQ, which rely on recall of symptoms over the previous
2 to 4 weeks.

Patient demographics and baseline characteristics
The pooled patient population of adults and adolescents with
allergic asthma (N � 1,070) were randomized to treatment
with either omalizumab (n � 542) or placebo (n � 528); all
patients also received stable BDP therapy. The 2 treatment
groups were well balanced in terms of baseline demographics
and asthma characteristics (Table 4).

Omalizumab response by composite tool
Previous reports of the 2 clinical trials indicated improvement
in asthma symptoms for patients treated with omalizumab
compared with patients treated with placebo, as measured by
a reduced frequency of exacerbations and requirement for
inhaled corticosteroids.3–6,8 Analysis of the patient diary data
utilizing the components of the ACC also indicates improved
asthma symptoms for patients in the omalizumab treatment
group. Because of entry criteria, none of the patients were
classified as “complete control” at baseline (visit 3). At both
weeks 16 and 28 (visits 7 and 13, respectively), 9% of
omalizumab recipients had achieved “complete control” com-
pared with 4% of placebo recipients (Fig 1A). The “good
control” asthma category included 9% of patients at baseline
in both the omalizumab and placebo treatment groups. At
week 16, 39% of patients treated with omalizumab achieved
“good control” compared with 28% of placebo recipients (Fig
1B). The percentage of patients achieving “good control” was
maintained through week 28 with 40% and 29% of patients
treated with omalizumab and placebo, respectively, classified
in the “good control” category. At baseline, 91% of patients
in each treatment group were classified as “not controlled.”
At week 16, only 52% of omalizumab-treated patients re-
mained in the “not controlled” category, compared with 68%

Table 2. Asthma Control Composite Score Classification

Score
Overall asthma
classification

8 Complete control
4, 5, 6, or 7 Good control
m0, 1, 2, or 3 Not controlled
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f placebo-treated patients (Fig 1C). At week 28, 51% of
malizumab-treated patients remained uncontrolled com-
ared with 66% of placebo-treated patients.
At baseline, the mean composite scores were similar, 1.33

nd 1.29 for omalizumab and placebo groups, respectively,
nd indicated an overall asthma classification of “not con-
rolled” for each treatment group (Fig 2). At week 16, the
ean composite scores were improved to 3.47 and 2.57 in

malizumab-treated and placebo-treated patients, respec-
ively, and to 3.52 and 2.56 at week 28. The scores indicate
n improvement in overall asthma classification to “good
ontrol” for omalizumab-treated patients, whereas placebo-
reated patients remained as “not controlled.”

ISCUSSION
e present a new asthma control outcome measure, the ACC,

o evaluate response to omalizumab. The ACC does not rely
n lung function for assessment of asthma control but incor-
orates 4 independent components: sleep impairment, asthma
ymptoms, impact on activities and function, and use of
escue medication. We have mapped these measures of
sthma control to demonstrate analogy to those that make up
he clinically validated ACT, ACQ, and ATAQ tools. Impor-
antly, whereas the ACT, ACQ, and ATAQ tools rely on
ecall of asthma symptoms for up to 4 past weeks, the ACC
ses data collected daily in diary format, reflecting “real-
ime” assessment.

Application of this tool to retrospectively analyze pooled
ata from 2 clinical trials agrees with the earlier findings that
malizumab improved control of asthma symptoms com-
ared with placebo.3,6 The proportion of patients with initially
ncontrolled asthma at baseline who achieved “good” or
complete” asthma control was higher for patients treated
ith omalizumab than for patients treated with placebo (49%
s 34%) approximately 4 months after baseline. Similarly, the
ean composite score improved more for patients treated
ith omalizumab than for patients treated with placebo as-

essed up to 4 months after baseline.
The pivotal trials included an additional parameter of

sthma control, the GETE, assessed independently by both
he patient and the investigator at week 28. Because GETE
as evaluated at only 1 visit in the pivotal trials, it was not

ncluded in the development of the ACC. However, in other
tudies in which GETE was assessed at the same time points
s the other parameters of asthma control, it could be in-
luded in the composite score for ACC and was mapped as
ollows: a score of “1” would map as “complete control”; a
core of “2” would map as “good control”; and a score of “3,”
4,” or “5” would map as “not controlled.” Although the
ETE has been used in past omalizumab analyses as an
verall assessment of asthma control,16 it was collected in a
anner that can be expressed only as a “change from base-

ine.” The intention with the ACC was to provide an assess-
ent at both baseline and a given follow-up point in time, to

irror other asthma control instruments. Thus the GETE was

3



Table 3. Mapping of Asthma Control Composite (ACC) to ACQ/ACT/ATAQ

Components of control

Questionnaires

ACC (Daily recall)
ACQ (2 weeks recall;

past week)
ACT (4 weeks recall) ATAQ (4 weeks recall)

Nocturnal awakening Average number of awakening
nights per 28 days

How often were you
woken by your asthma
during the night?

How often did your asthma
symptoms (wheezing,
coughing, shortness of
breath, chest tightness,
or pain) wake you up at
night or earlier than
usual in the morning?

Wake up at night
because of asthma?

Morning symptoms Total asthma symptom scorea How bad were your
asthma symptoms
when you woke up in
the morning?

–

Wheeze How much of the time
did you wheeze?

How often have you had
shortness of breath?

–

Impact on daily
functioning/activity
limitations

Activity limitations (AQLQ
question 32)

How limited were you in
your activities because
of your asthma?

How much of the time did
your asthma keep you
from getting as much
done at work, school, or
at home?

Miss any work, school, or
normal daily activity
because of your
asthma?

Rescue medication use Rescue medication (puffs/day) How many puffs of short-
acting bronchodilator
have you used each
day? (Response: puffs
most days)

How often have you used
your rescue inhaler or
nebulizer (3 or more
times per day; 1 or 2
times per day; 2 or 3
times per week; once a
week or less; not at all)?

What was the highest
number of puffs in 1
day you took of the
inhaler?

Abbreviations: ACT, Asthma Control Test; ACQ, Asthma Control Questionnaire; ATAQ, Asthma Therapy Assessment Questionnaire; AQLQ, Asthma Quality of Life
Questionnaire.
a The total asthma symptom score includes the nocturnal asthma score, and morning and daytime asthma symptom scores: shortness of breath, chest discomfort, wheezing,
and cough, and is combined with activity restrictions.
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not used in the version of ACC taken forward for further
exploratory analyses.

The ACC tool is limited in that not all components of the
asthma symptom score map directly to ACT, ACQ, or ATAQ
components. For example, the total asthma symptom score
determined from patient diaries does not directly map to
assessments in the ACT or ACQ but does assess some of the
daily symptoms (shortness of breath, chest discomfort,
wheezing, and cough) recorded in these measures; addition-
ally, the ATAQ does not include an assessment for daily
symptoms of asthma.

Importantly, the FEV1 is not a component of the ACC,
ACT, or ATAQ tools, despite the importance placed on this
measurement in clinical practice. We excluded FEV1 as a
component of this ACC tool given that numerous studies
have found a discordance between FEV1 and patient-assessed
asthma control level.17 The conclusion of the American Tho-
racic Society/European Respiratory Society Task Force on
Asthma Control and Exacerbations that “no single outcome
measure can adequately assess asthma control”2 supports the
use of the clinically validated assessment tools that assess
numerous components of the asthma disease process.

Similar to the ACC, National Institutes of Health guide-

Table 4. Patient Demographics and Baseline Characteristics for the P

Mean age, yr (range)
Sex (female/male), n
Mean BDP dose, �g/day (range)
Rescue albuterol use, puffs/day (range)
Mean serum total IgE, IU/mL (range)
History of atopic dermatitis, n (%)
No. of positive allergens (range)
Mean duration of asthma, yr (range)
Total symptom score (0–9) (range)
Nocturnal symptom score (0–4) (range)
In the past year
No. of visits to a doctor’s office for urgent asthma

treatment (range)
Overnight hospital admission for asthma, n (%)
No. of emergency department (ED) visits for

asthma treatment (range)
Asthma treatment in an ICU, n (%)
History of an emergency asthma treatment,a n (%)
FEV1

Absolute value, mL (range)
% predicted
�65% predicted, n (%)
Mean FVC, mL (range)
Mean FEF25–75%, mL/s (range)
Mean morning PEF, L/min (range)

Abbreviations: BDP, beclomethasone dipropionate; ED, emergency de
flow from 25–75% of vital capacity; FVC, forced vital capacity; ICU,
From Bousquet J, Chest 2004; reproduced with permission of the Am
a A composite variable based on history in the last year of at least 1 of t
or at least one ED or doctor’s office visit for urgent asthma treatmen
lines classify asthma control into 3 categories, “well con- o

VOLUME xx, MONTH, 2011
rolled,” “not well controlled,” or “very poorly controlled.”1

he assessment categories described in the NIH guidelines
nvolve more measurements than those in the ACC and
nclude incidence of symptoms and night-time awakening,
nterference with normal activity, requirement for rescue
edication, FEV1 or peak flow measurements, validated

uestionnaire scores, and frequency of exacerbations.
Studies of guideline-based definitions of asthma control

ndicate a clear need for a standard definition of asthma
ontrol and understanding of the implications that these def-
nitions may have on clinical practice and future research.18

he consequence of differences among definitions of asthma
ontrol is that they may lead to divergent research conclu-
ions or treatment practices.

Measurements of patient response to treatment by assess-
ent of asthma control are becoming more accepted for
anagement of asthma. Investigators in the Gaining Optimal
sthma Control study examined the association between
uideline-derived asthma control and health-related quality of
ife assessed using the Asthma Quality of Life Questionnaire
AQLQ) in patients with uncontrolled asthma whose treat-
ent was directed toward achieving the highest possible level

f control.19,20 Gaining Optimal Asthma Control investigators

Patient Population9

zumab (n � 542) n (%) Placebo (n � 528) n (%)

39.7 (12–76) 39.0 (12–74)
297/245 290/238

724 (500–1,600) 726 (200–2,000)
4.7 (0–14.6) 4.7 (0–18.1)
198 (20–860) 196 (21–814)
36 (6.6) 55 (10.5)

2.72 (0–5) 2.67 (0–5)
20.5 (1–68) 20.8 (1–63)
4.11 (0–8.36) 4.14 (0–8.64)
1.2 (0–3.7) 1.2 (0–4)

0.94 (0–15) 1.01 (0–24)

17 (3.3) 31 (6.3)
0.20 (0–12) 0.25 (0–20)

6 (1.1) 5 (0.9)
216 (41.5) 201 (41.4)

,426 (650–5,120) 2,441 (640–5,050)
69 (30–112) 69 (22–111)

118 (21.8) 112 (21.2)
,489 (1,370–7,760) 3,481 (380–7,480)
,832 (250–6,860) 1,825 (220–4,980)
347 (114–618) 354 (145–656)

nt; FEV1, forced expiratory volume in 1 s; FEF25–75%, forced expiratory
e care unit; IgE, immunoglobulin E; PEF, peak expiratory flow.
College of Chest Physicians via Copyright Clearance Center.

wing: overnight hospital admission or treatment in an ICU for asthma,
ooled

Omali

2

3
1
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intensiv

erican
he follo
bserved that the treatment aimed at controlling asthma im-
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Figure 1. Categorical response to omalizumab as defined by the ACC tool (complete control, good control, not controlled) at baseline, weeks 12–16 (end of
the steroid stabilization period), and weeks 26–28 (end of the steroid reduction phase). Percentage of total patients (N � 1,070) assessed in the 2 studies. Closed
symbols, solid lines � omalizumab patients; open symbols, dashed lines � placebo patients. Vertical bars indicate 95% confidence intervals. A, Percentage of

patients scoring as “complete control.” B, Percentage of patients scoring as “good control.” C, Percentage of patients scoring as “not controlled.”
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proves health-related quality of life to levels approaching
normal. These results emphasize the importance of asthma
control as an outcome of clinical trials. The Characterization
of Allergic Asthma: A Chart Review In Moderate-to-Severe
Disease to Assess Asthma Control, Allergies, Patient Out-
comes and Treatment (CHARIOT) study21 was a retrospec-
tive analysis of patient charts to determine the proportion of
patients in community practice with uncontrolled asthma.
The CHARIOT study involved the National Asthma Educa-
tion and Prevention Program guidelines for assessment of
control and determined that more than 80% of patients stud-
ied were classified as uncontrolled by fitting the definition of
“very poorly controlled.”

The development of the “Control of Allergic Rhinitis and
Asthma Test” (CARAT) questionnaire to measure the degree
of control of allergic rhinitis and asthma (ARA) in adult
patients with a previous medical diagnosis of ARA has been
described recently.22 CARAT involves 17 questions in a brief
self-administered tool and simultaneously addresses the con-
trol of upper and lower respiratory disease, and it does not
include a quantitative measure of lung function. Domains
similar to the ACC include assessment of lower airway
symptoms (wheezing, cough), effect of ARA on activities,
sleep impairment, and treatment (rescue medication).
CARAT also addresses nasal and ocular symptoms and
exacerbations.

In summary, we have clinically validated the ACC tool as

Figure 2. Response to omalizumab expressed as the numeric composite
score obtained by applying the ACC tool at baseline, end of the stabilization
period, and end of the steroid reduction phase for the pooled patient popu-
lation (N � 1,070). Closed symbols, solid lines � omalizumab patients; open
symbols, dashed lines � placebo patients. Vertical bars indicate 95% con-
fidence intervals.
a new research tool to study asthma control in a moderate to

VOLUME xx, MONTH, 2011
evere asthma population eligible for biologic treatment, such
s the patient population studied in the omalizumab clinical
rials. Unlike the ACT, which has not been validated in this
sthma patient population, the ACC shows promise as a tool
or asthma control assessment. Its potential utility as an
ssessment tool in clinical practice merits further study.
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e-Table 1. Diary Questionnaire: Evaluation of Asthma Symptoms, Peak Expiratory Flow Rates, and Rescue Medication Use

During the run-in period and the double-blind treatment period, patients maintained a daily diary to record asthma symptom scores, peak
expiratory flow rates (PEFR), and number of puffs of rescue medication used during the day and night. The asthma symptom scores
and PEFR were recorded as follows:

Nocturnal asthma score
Each morning, on awakening, the patient recorded the answer to the following question in the Patient Diary:
How did you sleep last night?
0 � I did not wake up because of any breathing problems.
1 � I awoke once because of my breathing problems but did not use my rescue medication.
2 � I awoke once because of my breathing problems, but my rescue medication controlled my symptoms.
3 � I awoke more than once because of my breathing problems, but my rescue medication controlled my symptoms.
4 � I had difficulty sleeping because of my breathing problems even though I used my rescue medication.
Morning asthma symptoms
Each morning, on awakening, the patient recorded the answer to the following question in the Patient Diary:
Did you have asthma symptoms on arising in the morning?
0 � No
1 � Yes
Daytime asthma symptom scores
Each evening, before bedtime, the patient performed an evaluation on his or her asthma symptoms over the preceding 24-hour period.

This evaluation included an overall assessment of the following symptoms: shortness of breath (breathlessness), chest discomfort
(tightness), wheezing, and cough.

The following scale was used to record these combined symptoms:
0 � No symptoms at all; unrestricted activity.
1 � Symptoms caused little or no discomfort; unrestricted activity.
2 � Symptoms caused some discomfort, at times limiting strenuous activity.
3 � Symptoms caused moderate discomfort and sometimes limited routine activity.
4 � Symptoms occurred at rest, caused marked discomfort, and usually limited routine activity.
Peak expiratory flow rate (PEFR)
PEFR was measured twice daily in the morning and evening during the run-in period and once daily in the morning during the double-

blind treatment period. The measurements were performed using a Mini-Wright peak flow meter (given to patients at visit 1) within 15
minutes on awakening in the morning and at 5 PM (�1/2 hour) in the evening. For each sampling time point, patients performed 3
consecutive efforts within 10 minutes and recorded the best value on the diary card.

Evaluation of injection site local symptoms/signs
After study-drug administrations (weeks 0–16), patients recorded local symptoms/signs at each injection site as follows: onset date and

time, duration of reaction, and severity (3-point scale; mild, moderate, severe) of burning, itching, warmth, bruising, redness, hive
formation, and any other local reaction were recorded individually; the maximum size of the reaction was noted using the following
scale:

0 � Unable to assess
1 � Less than a dime
2 � A dime
3 � A nickel
4 � A quarter
5 � A half-dollar or larger
GETE (Global Evaluation of Treatment Effectiveness)
At the end of the steroid-reduction period (weeks 26–28), a global evaluation of the treatment effectiveness was performed by the

investigator and the patient, using the following scale:
1. Excellent (complete control of asthma)
2. Good (marked improvement of asthma)
3. Moderate (discernible but limited improvement in asthma)
4. Poor (no appreciable change in asthma)
5. Worsening of asthma
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