
Original Article
The Allergic Rhinitis Control Test Questionnaire Is
Valuable in Guiding Step-Down Pharmacotherapy
Treatment of Allergic Rhinitis
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What is already known about this topic? Recent guideline recommends to consider stepping-down allergic rhinitis (AR)
medications when AR is controlled. However, the criteria for stepping down are not clarified.

What does this article add to our knowledge? Our study showed that stepping-down AR medications according to
Allergic Rhinitis Control Test (ARCT) scores in controlled patients led to similar clinical outcomes at reduced cost
compared with those who maintained their current treatment level.

How does this study impact current management guidelines? Our study implied that the ARCT questionnaire is
valuable to evaluate the stepping-down eligibility in clinical practice.
BACKGROUND: Allergic Rhinitis Control Test (ARCT) has
been validated in the allergic rhinitis (AR) step-up pharmaco-
therapy management approach.
OBJECTIVE: The aim of our study was to evaluate the potential
of ARCT in AR step-down pharmacotherapy.
METHODS: In an open-labeled randomized controlled study,
patients with AR controlled with intranasal corticosteroid (INS)
plus antihistamine (step 4) were included and randomized into
an ARCT or a control group. In the ARCT group, the patients
were followed up every 15 days; if the ARCT score was ‡20
(controlled AR), the patient would step down to step 3 (INS),
step 2 (daily antihistamine), step 1 (antihistamine as needed),
and step 0 (no medication) consecutively; if the ARCT score was
strictly <20, the treatment would not be adjusted. In the control
group, patients would be treated with step 4 medications during
the whole study. Rhinitis Quality-of-Life Questionnaire
(RQLQ), Morisky Questionnaire, and Brief Illness Perception
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Questionnaire (B-IPQ) were completed at baseline and the
end of the study. Medication use and side effects were
recorded.
RESULTS: A total of 255 patients with AR were enrolled into the
study; 27 patients dropped out. The control rates at day 45 were
77.8% in the ARCT group and 85.8% in the control group
(P> .05). The ARCT group had less meanmedication use than the
control group (INS 1.27 vs 2.22 bottle, antihistamines 35.9 vs 61.4
tablets) (P < .05). RQLQ, Morisky, and B-IPQ score were
significantly improved in both groups after treatment (P < .05).
CONCLUSIONS: Stepping down AR medications in controlled
patients led to similar clinical outcomes at reduced cost
compared with those who maintained their current treatment
level. ARCT is an optimal tool for evaluating the step-down
eligibility. � 2019 American Academy of Allergy, Asthma &
Immunology (J Allergy Clin Immunol Pract 2019;7:272-8)

Key words: Allergic rhinitis; Allergic Rhinitis Control Test;
ARIA; Quality of life; Step-down pharmacotherapy

Allergic rhinitis (AR) is the most common allergic disease
affecting 10% to 40% of the population worldwide.1 In
China, the self-reported AR in the general Chinese adult
population has significantly increased during a 6-year period,
becoming the most prevalent chronic disorder in China.2 AR
is a systemic disease affecting not only the nasal function, but
general well-being as well. As a chronic condition, AR puts a
considerable economic burden on sufferers.3 The treatment of
AR is now well established in the Allergic Rhinitis and its
Impact on Asthma (ARIA) guidelines, and most patients
respond well to the treatment. ARIA also suggest a stepwise
pharmacotherapy according to initial treatment response.4,5 A
step-up/step-down approach to AR pharmacotherapy based on
patient response may hold the potential for optimal control of
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Abbreviations used

AR- A
llergic rhinitis
ARCT- A
llergic Rhinitis Control Test

ARIA- A
llergic Rhinitis and its Impact on Asthma

B-IPQ- B
rief Illness Perception Questionnaire

CARAT- C
ontrol of Allergic Rhinitis and Asthma Test
CI- C
onfidence interval

INS- I
ntranasal corticosteroid
RCAT- R
hinitis Control Assessment Test

RQLQ- R
hinitis Quality of Life Questionnaire
AR symptoms while minimizing side effects and cost of
treatment.

Till now, several questionnaires have been developed and
validated to evaluate AR control status, including the Rhinitis
Control Assessment Test (RCAT), the Control of Allergic
Rhinitis and Asthma Test (CARAT), and the Allergic Rhinitis
Control Test (ARCT).6-8 We recently validated the ARCT
questionnaireedriven stepping-up approach in patients with
AR.9 However, patients suffering from AR, asthma, and many
other chronic diseases tend to consult at exacerbation phases and
expect to get quick relief. To address that expectation and to
increase their future adherence, the more often preferred strategy
is to maximize the treatment immediately with the most
powerful option and then quickly to step down in real life.10 For
this reason, we designed a mirror study to further assess the
potential of the ARCT questionnaire in AR stepping-down
pharmacotherapy.

METHODS AND PATIENTS

Study design
This randomized controlled study was conducted in Tongji

Hospital, a university hospital in Wuhan, China. It was approved by
the Independent Ethical Committee of Tongji Hospital; all the
patients had signed a written informed consent before the study. On
the consultation day, a general questionnaire was completed by
physician, including social demographic data, allergen screening,
nasal cavity signs, rhinitis symptoms, history, concomitant diagnosed
comorbidities (such as asthma), ARCT score, Rhinitis Quality of
Life Questionnaire (RQLQ), Morisky Questionnaire,11 and Brief
Illness Perception Questionnaire (B-IPQ).12 After initial screening,
the patients with AR were randomized into the ARCT group or the
control group. The randomization was done in blocks (6 patients in
1 block) to achieve balanced randomization in the center. The
ARCT group was followed up by site visit at day 0 (D0), D45, and
D60 and telephone interview at D15 and D30; the ARCT score was
obtained in each visit or telephone interview. The control group was
followed up by site visit at D0, D45, and D60 and telephone
interview at D15 and D30. The patients were not allowed to self-
adjust medication either in the ARCT group or in the control
group. At D45, all the patients with AR in the 2 groups were
evaluated with ARCT, medication side effects, medication use, and
RQLQ. At D60, all the patients with AR were evaluated with
ARCT, medication side effects, medication use, Morisky Ques-
tionnaire, and B-IPQ, and then the study was terminated.

Questionnaires

ARCT. ARCT is a 5-item questionnaire to measure the AR con-
trol level. The 5 items include the impact on professional/personal
activities, sleep disturbance, medication, and overall assessment of
the disease. Each item is scored from 1 to 5, and the total score
ranges from 5 to 25. A score higher than or equal to 20 is a marker of
well-controlled AR.

RQLQ. RQLQ is a 36-item questionnaire to evaluate the quality
of life of patients with AR, covering dimensions of activities, prac-
tical problems, nose symptoms, eye symptoms, and other symptoms.
Each item is scored from “1” to “5,” “1” for “Not troubled” and “5”
for “Extremely troubled.” The average score of the 36 items is
calculated, ranging from “1” to “5,” “1” for “no impairment of
quality of life” and “5” for “greatest impairment of qualify of life.”

Morisky Questionnaire. Morisky Questionnaire is a 4-item
questionnaire to evaluate the medication adherence of the patients.
Each item is scored as “0” or “1,” the total score “0” for “high
adherence,” “1-2” for “medium adherence,” and “3-4” for “low
adherence.”

B-IPQ. B-IPQ is an 8-item questionnaire to evaluate the patient’s
perception of illness. Each item is scored from “0” to “10.” Higher
score represents more negative attitude to illness, whereas the scores
of items 3, 4, and 7 are opposite.

Inclusion and exclusion criteria
Inclusion criteria were that the patients should be 16 to 65 years

old; diagnosed as patients with AR (according to ARIA); ARCT
� 20 at baseline (on step 4, intranasal corticosteroid [INS] plus
antihistamine); if ARCT � 19, get AR control with 2 weeks of step
4 treatment (running-in period) before randomization.

Exclusion criteria were acute upper respiratory infection (<2
weeks); infectious rhinosinusitis; chronic rhinosinusitis with nasal
polyps; severe deviation of nasal septum; receiving allergen immu-
notherapy in past 5 years; uncontrolled AR at baseline on step 4
treatment; ARCT � 20 at baseline on step 1 to step 3.

Stepping-down strategy

The study was designed as an open labeled stepwise approach for
AR pharmacotherapy derived from but not fully in accord with the
updated ARIA guideline. A possible step-up/step-down approach
might move through 5 stages: step 0, without any medication; step 1,
for mild intermittent symptoms, intranasal or oral antihistamine, as
needed; step 2, daily intranasal antihistamine (an oral antihistamine or
leukotriene antagonist was considered as an alternative); step 3, daily
INS; step 4, combination INS and intranasal antihistamines (an oral
antihistamine associated with INS was considered as an alternative).

In the ARCTgroup, the step-down strategy started from step 4 to the
lowest possible step, even step 0 (without any medication). For every
visit, if the ARCT score� 20, the patient was stepped down to the next
lower step; if the ARCT score� 19, the treatment was not adjusted and
the patients were re-evaluated for step-down eligibility (ARCT score
� 20) after 15 days. In the control group, patients were treated on step 4
and there was no adjustment during the study (Figure 1).

Outcome measures

The primary outcome was the AR control level in the ARCT
group and control group at D45. Our study was designed as a
noninferiority trial; the difference of AR control rate in the 2 groups
within 10% will be regarded as no difference.

Secondary outcomes included the AR control level at D60;
medication side effects at D45 and D60; medication use (medical
cost) at D45 and D60; RQLQ score at D0 and D45; Morisky
Questionnaire score at D0 and D60; and B-IPQ questionnaire at D0
and D60.



FIGURE 1. The stepping-down treatment of the AR study design. AR, Allergic rhinitis; ARCT, Allergic Rhinitis Control Test.
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Statistical analysis
The study sample size formulawasN¼ 2PQ(UaþUb)2/(P1þ P0)2,

where N was the number of patients; P0 the prevalence of AR; P1 the
prevalence of uncontrolledAR;P¼ (P1þ P0)/2;Q¼ 1� P; andUa and
Ub were normal distribution U values. Based on published data, the
prevalence of AR in Wuhan was approximately 20%, and 10% of those
patients would be uncontrolled.We calculated that the sample size should
be 200 (with one-sided significance level of 2.5%, power of 80%, Ua¼
1.96, Ub¼ 0.84, P0¼ 0.2, P¼ 0.1, P¼ 0.15 and Q¼ 0.85). Adding
20% for dropouts, a sample of at least 240 patients was required.13

Descriptive parameters, such as means and standard deviations for
normally distributed continuous data, while frequencies and per-
centages for categorical data, were calculated. The 2-sample t test was
used to evaluate the continuous variable and the 95% confidence
intervals (CIs) were generated for the AR control level and medi-
cation dosage between the 2 groups. The Pearson c2 test and
Fisher’s exact test were used to determine the association between
categorical variables. All tests were performed 2-tailed, and P < .05
was considered statistically significant. Statistical Package for Social
Sciences (SPSS version 19.0, IBM, Armonk, NY) was used for all
statistical analyses.

RESULTS

Patient recruitment and characteristics
A total of 255 patients were recruited from Department of

Allergy, Tongji Hospital, Wuhan, China, from July 2016 to
August 2017. Of these, 126 were randomized to the ARCT
group and 129 to the control group. Twenty-seven patients
dropped out, 18 (14.3%) in the ARCT group and 9 (7.0%) in
the control group (P > .05). Demographic features were com-
parable for the 2 groups. The allergen sensitization profiles
showed no difference between the 2 groups. Among the patients,
93.7% were sensitized to house dust mite, and 80.0% were
monosensitized (Table I). The treatment status in the ARCT and
control groups over the 60 days of the study is described
in Figure 2.

Primary outcome

AR control rate at D45. The AR control rate was 77.8% in
the ARCT group and 85.8% in the control group. The difference
between the 2 groups was 8.0% (95% CIs:�1.8% to 17.8%) and
was not statistically significant (P > .05) (Figure 3). Considering
38 pollen-sensitized patients who finished the study, we removed
their data to avoid possible bias in a sensitivity analysis. The AR
control levels were recalculated in the 2 group. The AR control rate
was 75.5% in the ARCT group and 84.5% in the control group.
The difference between the 2 groups was 9.0% (95% CIs:�2.4%
to 20.4%) and was not statistically significant (P > .05).

Secondary outcomes

AR control rate at D60. The AR control rate was 83.3% in
the ARCT group and 86.7% in the control group. There was no
difference between the 2 groups (P > .05) (Figure 3). In the
sensitivity analysis (the data of 38 pollen-sensitized patients were
removed), the AR control rate was 81.9% in the ARCT group
and 85.6% in the control group (P > .05).

Medication side effects. In the ARCT group, only 1
patient experienced chest tightness. In the control group, 5
patients experienced 5 side effects including 1 epistaxis, 3 nasal
irritations, and 1 headache. More medication side effects
occurred in the control group; however, the incidences of side
effects were not statistically significant in the 2 groups (P > .05).

Medication use and cost. The use unit of INS was
calculated as bottle (1 bottle was defined as a total amount of
30-day dosage of INS). As the bottle of INS was nontransparent,
the INS use was measured and calculated by weighting left
medication in the bottle. The antihistamine use unit was
calculated as tablet (second-generation antihistamine, 1 tablet
daily). The mean amount of study medication needed for
treatment in the ARCT group was 1.3 bottle of INS and 35.9
tablets of antihistamine compared with 2.2 bottles of INS and
61.4 tablets of antihistamine in the control group (medication
reduction amount 95% CIs: �1.1 to �0.8 for INS and �29.6
to �21.4 for antihistamine). INS and antihistamine medications
were not specified in the protocol. The majority of the patients
used budesonide (rhinocort) and loratadine during the study;
however, some patients took other INS (fluticasone, mometa-
sone) and antihistamine (cetirizine, olopatadine, ebastine, fex-
ofenadine). To facilitate medication cost calculation, we
converted other INS and antihistamine to equal dose of rhino-
cort (U70/bottle) and loratadine (U3.5/tablet). The mean cost of



TABLE I. Demographic and characteristics of the patients with AR

Number (%) ARCT group Control group P

Male gender 113 (44.3) 59 (46.8) 54 (41.9) .45

Age (y) 30.5 � 11.4 29.2 � 11.4 31.8 � 11.3 .07

Duration (y) 7.5 � 6.4 7.3 � 6.5 7.6 � 6.3 .71

Occupation .29

Farmer 3 (1.2) 0 (0) 3 (2.3)

Staff 86 (33.7) 39 (31.0) 47 (36.5)

Worker 15 (5.9) 8 (6.3) 7 (5.4)

Student 68 (26.7) 40 (31.7) 28 (21.7)

Unemployed 44 (17.2) 21 (16.7) 23 (17.8)

Other careers 39 (15.3) 18 (14.3) 21 (16.3)

Residential area .18

Urban 227 (89.0) 116 (92.0) 111 (86.1)

Suburbs 13 (5.1) 6 (4.8) 7 (5.4)

Rural 15 (5.9) 4 (3.2) 11 (8.5)

Smoking .68

�1 y 26 (10.2) 14 (11.1) 12 (9.3)

No smoking 229 (89.8) 112 (88.9) 117 (90.7)

Family history 8 (3.1) 5 (4.0) 3 (2.3) .50

History of asthma 27 (10.6) 9 (7.1) 18 (14.0) .10

Rhinitis graded according to ARIA .53

Mild intermittent 20 (7.8) 12 (9.5) 8 (6.2)

Moderate/severe intermittent 24 (9.4) 10 (7.9) 14 (10.9)

Mild persistent 32 (12.6) 18 (14.3) 14 (10.9)

Moderate/severe persistent 179 (70.2) 86 (68.3) 93 (72.0)

Positive SPT, n (%) 255 (100.0) 126 (100.0) 129 (100.0) 1.00

Dust mite 239 (93.7) 122 (96.8) 117 (90.7) .07

Animal dander 15 (5.9) 5 (4.0) 10 (7.8) .29

Weed 27 (10.6) 9 (7.1) 18 (14.0) .10

Tree 26 (10.2) 11 (8.7) 15 (11.6) .54

Mold 7 (2.7) 3 (2.4) 4 (3.1) 1.0

Cockroach 22 (8.6) 9 (7.1) 13 (10.1) .51

Mulberry silk 6 (2.4) 5 (4.0) 1 (0.8) .12

Monosensitization 204 (80.0) 103 (81.8) 101 (78.3) .53

Multisensitization 51 (20.0) 23 (18.3) 28 (21.7) .53

AR, Allergic rhinitis; ARCT, Allergic Rhinitis Control Test; ARIA, Allergic Rhinitis and its Impact on Asthma; SPT, skin prick test.
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treatment in the ARCT group was U214.6, compared with
U370.3 in the control group. Both findings were significantly in
favor of the ARCT group (P < .001).

RQLQ score. Substantial improvement in RQLQ was noted
at D45 for both groups. In the ARCT group, the mean score
changed from 1.51 at D0 to 1.08 at D45, and in the control
group, from 1.53 at D0 to 1.10 at D45 (P < .001). The change
of score was not statistically significant between the 2 groups
(P > .05) (Figure 4).

Morisky Questionnaire score. At D60, the mean total
score was 1.19 in the ARCT group and 1.45 in the control
group; no statistical difference was found between the 2 groups
(P > .05).

Brief Illness Perception Questionnaire score. Significant
improvement was noted at D60 compared with baseline for both
the ARCT and control groups (P < .001). The score for each item
was not statistically significant between the 2 groups at D0
(P > .05); while there were differences of item 2 (P ¼ .049), item
4 (P ¼ .045), and item 8 (P ¼ .030) at D60, other item scores
showed no difference (P > .05) (Table II).
DISCUSSION
The optimal treatment of AR requires patient education,

allergen avoidance, pharmacotherapy, and in certain patients,
allergen immunotherapy. The main goal of AR, summed up in
the concept of “AR control”14 may be achieved by employing
reliable AR control assessment tools and by adopting a stepwise
management approach that involves continuous assessment,
adjustment of treatment, and review of response based on AR
control. Individuals with uncontrolled AR are considered for
increased medication dosage or addition of other AR treatment,
which is the step-up approach. For patients whose AR is
controlled, gradually stepping-down treatment to identify the
minimum medication needed to maintain control is recom-
mended. The majority of patients with AR could get control after
a standard treatment proposed by ARIA,15 and a stepping-down
treatment, which has the potential to reduce side effects and



FIGURE 2. Treatment status in the ARCT group and control group over the 60 days of the study. ARCT, Allergic Rhinitis Control Test.

FIGURE 3. AR control level in the ARCT and control group (N:
P > .05; control rate: rate of ARCT � 20). AR, Allergic rhinitis;
ARCT, Allergic Rhinitis Control Test.

FIGURE 4. RQLQ score in the ARCTand control group (N: P >.05,
***P < .001). ARCT, Allergic Rhinitis Control Test; RQLQ, Rhinitis
Quality of Life Questionnaire.
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medical cost without increasing AR exacerbation risk, is of great
advantage and reasonable for both the patients and doctors.
Nowadays, several AR control tools such as RCAT, CARAT, and
ARCT have been validated to assess the AR control levels.
However, only ARCT has been validated in our previous step-up
study.9 In the ARCT-driven step-down study, we investigated
the potential of ARCT in the patients with AR controlled with
INS plus antihistamine (step 4) treatment. The step-down
strategy was similar to the step-up one. However, more severe
patients with AR (ie, those needed systemic corticosteroid to get
control) were excluded from our study, as this was a randomized
controlled study; it was not possible to randomize the patients
into the control group without treatment adjustment (continue
oral steroids) for 60 days.

In the study, we found that the AR control rate was similar in
the ARCT group and the control group, whereas less medication
use and medical cost were found in the ARCT group. The
quality of life was significantly improved in both groups. These
findings support recent guideline recommendations to consider
stepping-down AR medications when AR is controlled. The
study also confirmed that the ARCT questionnaire was qualified
to be an indicator for the AR stepping-down strategy.

Several factors might have influence on our study. (i) Allergen
exposure level, which always has a predominant impact on
patient symptoms.16 The majority of our patients were mono-
sensitized to house dust mite; although it was a perennial
allergen, the allergen exposure level for individuals was not likely
to be constant during the study period.17,18 Indeed, we found
that the AR control level in the control group was fluctuating
from 100% at D0 to 85.8% at D45, then 86.7% at D60, even
with no treatment adjustment, and thus, the variation of the
allergen exposure level could be an explanation. Considering that
some of the pollen-sensitized patients were enrolled during the
pollen season, which might lead to remarkable bias to our study,
we removed their data in a sensitivity analysis and recalculated
the AR control level in the 2 groups and found no difference.
Although the proportion of multisensitized subjects in our study
was identical in both groups, the allergen sensitization profile
should be taken into account more carefully in future studies. (ii)
Comorbidity and residential area variation. Three patients in the
ARCT group and 3 in the control group got a cold during the
study; 5 patients in the ARCT group and 3 in the control group
experienced residential area change during the study, which
might have had an impact on the AR control level in different
visits. However, these factors were comparable in the 2 groups
and unlikely to affect the primary outcome. (iii) The relatively
short duration of the study. ARIA suggest step-down when AR
symptoms are controlled for 2 to 4 weeks. In this study, all the
patients in the ARCT group were stepped down in 2 weeks;
however, some patients might need more than 2 weeks of
treatment to get well controlled, which might decrease the AR
control level in the group. (iv) The stepwise approach was



TABLE II. B-IPQ score in the ARCTand control group

Item*

ARCT Control

D0 (n [ 126) D60 (n [ 108) P D0 (n [ 129) D60 (n [ 120) P

1 5.89 � 1.97 3.68 � 1.43 <.001 5.95 � 1.92 3.97 � 1.44 <.001

2 5.92 � 1.87 3.91 � 1.26 <.001 6.22 � 1.94 4.30 � 1.54 <.001

3 4.31 � 1.95 7.19 � 1.49 <.001 4.17 � 1.76 6.83 � 1.44 <.001

4 6.48 � 1.84 7.46 � 1.34 <.001 6.36 � 1.95 7.09 � 1.42 <.001

5 5.80 � 2.05 2.88 � 1.37 <.001 6.02 � 1.82 3.21 � 1.49 <.001

6 7.79 � 2.06 5.81 � 2.39 <.001 7.83 � 1.85 5.38 � 2.08 <.001

7 6.38 � 2.07 5.31 � 1.94 <.001 6.15 � 1.86 4.88 � 1.94 <.001

8 4.73 � 2.19 2.90 � 1.24 <.001 4.93 � 1.85 3.29 � 1.43 <.001

Quantitative variables: unpaired t test.
The score for each item was not statistically significant between the 2 groups at D0 (P > .05); while there were differences of item 2 (P ¼ .039), item 4 (P ¼ .045), and item 8
(P ¼ .030) at D60, other item scores showed no difference (P > .05).
ARCT, Allergic Rhinitis Control Test; B-IPQ, Brief Illness Perception Questionnaire.
*On a 0-10 numeric visual analog scale auto-questionnaire, patients scored (1) how much does their illness affect their life, (2) how long do they think their illness will continue,
(3) how much control do they feel they have over their illness, (4) how much do they think their treatment can help their illness, (5) how much do they experience symptoms
from their illness, (6) how concerned are they about their illness, (7) how well do they feel that they understand their illness, (8) how much does their illness affect them
emotionally (eg, make them angry, scared, upset, or depressed).
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derived from but not fully in accord with updated ARIA. The
approach was appropriate for the step-down study design and
local practice; however, the difference between the step-down
approach and current practice parameter should be addressed.

From the patient’s perspective, there are many reasons to step
down AR medications. Despite AR medications being generally
well tolerated, they can have several adverse effects. These include
nasal irritation, epistaxis and potential growth-suppressive effect of
INS in children, and sedation caused by antihistamine.19-21 In our
study, the incidences of medication side effects were very low in
both the ARCT group and the control group, less side effects
occurred in the ARCT group than in the control group, although
no statistical difference was found, and a larger sample size might
be needed to elucidate this issue. In general, less medication taken
helps to improve the patient’s adherence to treatment.22 In this
randomized controlled study, both the ARCT group and the
control group presented a medium adherence to pharmaco-
therapy, although theMorisky score in the ARCT groupwas lower
than that in the control group, no statistically significant difference
existed between the 2 groups. It should be noted that patient
adherence was usually poorer in observational studies compared
with controlled studies and diminished over time with treat-
ment.23 We believed that lower adherence could be found in the
real-life AR treatment and the current AR management strategy
still had a wide space to be improved (eg, fewer medication cate-
gories and lower medicine frequency) to enhance adherence.

Another advantage of step-down treatment for the patients
was reduction in the medical cost. AR caused heavy economic
burden for both the patients and the society. The annual loss to
employers related to untreated AR-related presenteeism has been
estimated to be approximately 100 billion Euro in Europe.24 In
the United States, the total annual cost of lost productivity
attributable to AR was significantly higher than the cost for any
other condition assessed including diabetes and coronary heart
disease.25 In our study, the ARCT-driven stepping-down strategy
significantly reduced direct medical cost, which helped to alle-
viate the patient and society financial burden. Considering that
there were more than 150 million patients in China suffering
from AR, the stepping-down strategy is of great value in future
health economics studies.26 In addition, most patients prefer to
be involved in management decisions and take the minimum
medication necessary to control symptoms. We found a signifi-
cantly improved B-IPQ score in both ARCT and control groups
after a 60-day treatment, whereas the patients in the ARCT
group were more confident to the treatment and felt less
emotional affection by AR, which suggested that the step-down
strategy had a similar or even better positive effect on the pa-
tient’s perception to AR than maintaining treatment. This was
also found to be associated with a rhinitis-related quality-of-life
improvement in most patients.

In conclusion, the findings from the comparative effectiveness
study suggest that ARCT questionnaireedriven stepping-down
pharmacotherapy strategy is associated with similar clinical out-
comes at a reduced cost as maintaining the current treatment
level. The stepping-down strategy also possesses the advantage of
improvement in quality of life and potential less medication side
effect and higher adherence to AR treatment. ARCT is an
optimal tool for evaluating the step-down eligibility. More
studies may be needed to compare the role of ARCT and other
AR control questionnaires in the AR stepwise treatment.
Acknowledgements
We thank Dr Wenjing Li, Dr Shuchen Zhang, and Dr Qing

Jiang for their useful comments on this manuscript.
RZ initiated this study and was involved in statistical analysis and

manuscript writing; JW and YW were involved in data collection
and statistical analysis; YY, NH, YY, RZ, DM, and LY collected the
data; PD initiated the study and revised the manuscript. All authors
participated in the design of the study, assembly of data, interpre-
tation of the results, and approved the final version.

REFERENCES

1. Qi S, Chen H, Huang N, Li W, Liu G, Wang Y, et al. Early intervention im-
proves clinical responses to house dust mite immunotherapy in allergic rhinitis
patients. Int Arch Allergy Immunol 2016;171:234-40.

2. Wang XD, Zheng M, Lou HF, Wang CS, Zhang Y, Bo MY, et al. An increased
prevalence of self-reported allergic rhinitis in major Chinese cities from 2005 to
2011. Allergy 2016;71:1170-80.

3. Gonzalez-Nunez V, Valero AL, Mullol J. Impact of sleep as a specific marker of
quality of life in allergic rhinitis. Curr Allergy Asthma Rep 2013;13:131-41.

http://refhub.elsevier.com/S2213-2198(18)30351-9/sref1
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref1
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref1
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref2
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref2
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref2
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref3
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref3


J ALLERGY CLIN IMMUNOL PRACT
JANUARY 2019

278 ZHU ETAL
4. Brozek JL, Bousquet J, Agache I, Agarwal A, Bachert C, Bosnic-Anticevich S,
et al. Allergic Rhinitis and its Impact on Asthma (ARIA) guidelines—2016
revision. J Allergy Clin Immunol 2017;140:950-8.

5. Wallace DV, Dykewicz MS, Oppenheimer J, Portnoy JM, Lang DM. Pharma-
cologic treatment of seasonal allergic rhinitis: synopsis of guidance from the 2017
Joint Task Force on Practice Parameters. Ann Intern Med 2017;167:876-81.

6. Nogueira-Silva L, Martins SV, Cruz-Correia R, Azevedo LF, Morais-
Almeida M, Bugalho-Almeida A, et al. Control of Allergic Rhinitis and Asthma
Test—a formal approach to the development of a measuring tool. Respir Res
2009;10:52.

7. Demoly P, Jankowski R, Chassany O, Bessah Y, Allaert FA. Validation of a
self-questionnaire for assessing the control of allergic rhinitis. Clin Exp Allergy
2011;41:860-8.

8. Nathan RA, Dalal AA, Stanford RH, Meltzer EO, Schatz M, Derebery J, et al.
Qualitative development of the Rhinitis Control Assessment Test (RCAT), an
instrument for evaluating rhinitis symptom control. Patient 2010;3:91-9.

9. Wang Y, Chen H, Zhu R, Liu G, Huang N, Li W, et al. Allergic Rhinitis Control
Test questionnaire-driven stepwise strategy to improve allergic rhinitis control: a
prospective study. Allergy 2016;71:1612-9.

10. Gionfriddo MR, Hagan JB, Rank MA. Why and how to step down chronic
asthma drugs. BMJ 2017;359:j4438.

11. Ocak E, Acar B, Kocaoz D. Medical adherence to intranasal corticosteroids in
adult patients. Braz J Otorhinolaryngol 2017;83:558-62.

12. Pesut D, Raskovic S, Tomic-Spiric V, Bulajic M, Bogic M, Bursuc B, et al.
Gender differences revealed by the Brief Illness Perception Questionnaire in
allergic rhinitis. Clin Respir J 2014;8:364-8.

13. Wang Y, Zhu R, Liu G, Li W, Chen H, Daures JP, et al. Prevalence of
uncontrolled allergic rhinitis in Wuhan, China: a prospective cohort study. Am J
Rhinol Allergy 2014;28:397-403.

14. Hellings PW, Muraro A, Fokkens W, Mullol J, Bachert C, Canonica GW, et al.
A common language to assess allergic rhinitis control: results from a survey
conducted during EAACI 2013 Congress. Clin Transl Allergy 2015;5:36.
15. Demoly P, Broue-Chabbert A, Wessel F, Chartier A. Severity and disease
control before house dust mite immunotherapy initiation: ANTARES a French
observational survey. Allergy Asthma Clin Immunol 2016;12:13.

16. Singh K, Axelrod S, Bielory L. The epidemiology of ocular and nasal al-
lergy in the United States, 1988-1994. J Allergy Clin Immunol 2010;126:
778-783.e6.

17. Zhang C, Gjesing B, Lai X, Li J, Spangfort MD, Zhong N. Indoor allergen
levels in Guangzhou city, southern China. Allergy 2011;66:186-91.

18. Zheng YW, Lai XX, Zhao DY, Zhang CQ, Chen JJ, Zhang L, et al. Indoor
allergen levels and household distributions in nine cities across China. Biomed
Environ Sci 2015;28:709-17.

19. Simons FE, Simons KJ. Histamine and H1-antihistamines: celebrating a century
of progress. J Allergy Clin Immunol 2011;128:1139-1150.e4.

20. Church MK, Maurer M, Simons FE, Bindslev-Jensen C, van Cauwenberge P,
Bousquet J, et al. Risk of first-generation H(1)-antihistamines: a GA(2)LEN
position paper. Allergy 2010;65:459-66.

21. Petty DA, Blaiss MS. Intranasal corticosteroids topical characteristics: side ef-
fects, formulation, and volume. Am J Rhinol Allergy 2013;27:510-3.

22. Bender BG. Motivating patient adherence to allergic rhinitis treatments. Curr
Allergy Asthma Rep 2015;15:10.

23. Antico A. Long-term adherence to sublingual therapy: literature review and
suggestions for management strategies based on patients’ needs and preferences.
Clin Exp Allergy 2014;44:1314-26.

24. Schultz AB, Chen CY, Edington DW. The cost and impact of health conditions
on presenteeism to employers: a review of the literature. Pharmacoeconomics
2009;27:365-78.

25. Lamb CE, Ratner PH, Johnson CE, Ambegaonkar AJ, Joshi AV, Day D, et al.
Economic impact of workplace productivity losses due to allergic rhinitis
compared with select medical conditions in the United States from an employer
perspective. Curr Med Res Opin 2006;22:1203-10.

26. Zhang Y, Zhang L. Prevalence of allergic rhinitis in china. Allergy Asthma
Immunol Res 2014;6:105-13.

http://refhub.elsevier.com/S2213-2198(18)30351-9/sref4
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref4
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref4
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref5
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref5
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref5
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref6
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref6
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref6
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref6
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref7
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref7
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref7
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref8
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref8
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref8
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref9
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref9
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref9
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref10
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref10
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref11
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref11
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref12
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref12
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref12
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref13
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref13
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref13
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref14
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref14
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref14
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref15
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref15
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref15
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref16
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref16
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref16
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref17
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref17
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref18
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref18
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref18
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref19
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref19
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref20
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref20
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref20
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref21
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref21
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref22
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref22
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref23
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref23
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref23
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref24
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref24
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref24
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref25
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref25
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref25
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref25
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref26
http://refhub.elsevier.com/S2213-2198(18)30351-9/sref26

	The Allergic Rhinitis Control Test Questionnaire Is Valuable in Guiding Step-Down Pharmacotherapy Treatment of Allergic Rhi ...
	Methods and Patients
	Study design
	Questionnaires
	ARCT
	RQLQ
	Morisky Questionnaire
	B-IPQ

	Inclusion and exclusion criteria
	Stepping-down strategy
	Outcome measures
	Statistical analysis

	Results
	Patient recruitment and characteristics
	Primary outcome
	AR control rate at D45

	Secondary outcomes
	AR control rate at D60
	Medication side effects
	Medication use and cost
	RQLQ score
	Morisky Questionnaire score
	Brief Illness Perception Questionnaire score


	Discussion
	Acknowledgements
	References


