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Abstract

Background: Allergic Rhinitis Control Test (ARCT) has been validated for

assessing allergic rhinitis (AR) control and identifying severe AR. The aim of the

study was to assess the ARCT questionnaire as a tool for stepwise pharmacother-

apy.

Methods: A standard pharmacotherapy regimen from Step 1 (oral second-genera-

tion H1 antihistamine as needed) to Step 5 (oral corticosteroid) was carried out

prospectively in a Chinese AR population. The AR patients were initiated with

Allergic Rhinitis and its Impact on Asthma (ARIA) appropriate step treatment

and assessed with ARCT every 15 days. If ARCT score was equal or above 20

(controlled AR) and maintained for 15 days, the patient would finish the study; if

ARCT score was strictly <20 (uncontrolled AR), the patient would receive higher

step treatment according to a predefined open design up to Step 5. The different

AR control subgroups were compared.

Results: A total of 255 patients were enrolled in the study; 5 patients dropped

out and 2 (0.8%) were controlled at day 0, 85 (34.0%) at day 15, 177 (70.8%) at

day 30, 222 (88.8%) at day 45, 241 (96.4%) at day 60 and 242 (96.8%) at day 75.

Only 8 (3.2%) patients remained uncontrolled at the endpoint of the study.

Patients with ARIA moderate/severe or persistent symptoms, moderate/severe

impaired quality of life, asthma history, rhinorrhea and cough symptoms always

needed up to Step 4 (nasal corticosteroid plus antihistamine) and prolonged treat-

ments to achieve disease control.

Conclusions: The majority of AR can be controlled with standard stepwise treat-

ment. ARCT offers an objective criterion for the stepwise pharmacotherapy of

AR.

Allergic rhinitis (AR) affects up to 40% of the population

worldwide (1, 2). In China, a cross-sectional population-

based study in 11 major cities showed that the prevalence of

AR ranges from 8.7% to 24.1% (3). Although not life-

threatening, the symptoms of AR are frequently bothersome,

adversely affect school performances and/or work and qual-

ity of life and impose a significant burden on both the indi-

vidual and society (4–6). AR is also a strong risk factor for

other chronic respiratory diseases such as asthma and chronic

rhinosinusitis (7). Allergic rhinitis and its impact on asthma

(ARIA) guidelines (8) have divided AR into different sub-

groups according to the symptom severity and duration and

recommend different pharmacotherapy to step up according
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to the disease severity. They have been widely accepted and

implemented in many countries. ARIA guidelines also sug-

gested step-down treatment after the AR symptoms are con-

trolled. However, the definition of AR control was a missing

part in the original ARIA, the concept being only recently

understood (9). Till now, several questionnaires of AR con-

trol have been developed and validated in clinical practice

(10–12). They include the Control of Allergic Rhinitis and

Asthma Test (CARAT), the Rhinitis Control Assessment

Test (RCAT) and the Allergic Rhinitis Control Test (ARCT);

a simple visual analogue scale has also been validated to

assess AR control (10–12). A previous study of our group

has shown that ARCT was an easy and reliable self-assess-

ment questionnaire to evaluate the AR control status (13).

The present study was designed to further assess ARCT as a

questionnaire-driven stepwise pharmacological treatment to

achieve AR control.

Methods

Patients

A total of 255 patients with age ranging from 5 to 75 years

were consecutively included. All patients fulfilled the follow-

ing inclusion criteria: (i) over 5 years of age, (ii) with the

diagnosis of AR according to ARIA and presenting clinical

symptoms, (iii) over 1-year history of AR, (iv) with positive

skin prick tests result and serum-specific IgE (sIgE ≥
0.35 KU/L, Phadia ImmunoCAP, Uppsala, Sweden) to at

least one relevant common aeroallergen, and (v) all patients

or their guardians had signed a written informed consent for

anonymous data collection. The exclusion criteria were as

follows: patients (i) receiving allergen immunotherapy, (ii)

with upper respiratory infection or chronic rhinosinusitis, (iii)

with a history of drug allergy, (iv) with pregnancy or breast-

feeding, and (v) who have had neurological or psychiatric

system diseases. Patients were classified as intermittent, per-

sistent, mild, or moderate-to-severe AR according to the

ARIA classification (8). The study had been approved by the

Independent Ethical Committee (IEC) of Tongji Hospital,

and all the participators or his/her statutory guardians had

signed the informed consent to participate in the study.

Study design

The data were obtained from a prospective cohort study car-

ried out in the Allergy Department of Tongji Hospital,

Wuhan, China, with the aim to further assess ARCT as a

questionnaire-driven stepwise pharmacological treatment for

obtaining AR control and to describe the characteristics of

the AR patients in different subgroups. Physicians completed

a general questionnaire on the consultation day including

contact information, social demographic data, allergen

screening, nasal cavity signs, rhinitis symptoms, history,

impact on quality of life (as assessed by a 0–3 scale, 0 for

none, 1 for mild, 2 for moderate, and 3 for severe), concomi-

tant diagnosed comorbidities (such as asthma), and previous

AR treatments. Nasal and non-nasal symptoms of AR and

the discomfort caused by the AR were recorded by patients

on the consultation day and scores were obtained by the

ARCT, as previously described (12, 13). Once the treatment

was initiated, the patients were assessed with ARCT every

15 days until study completed.

Stepwise treatment

The study was designed as an open-labelled stepwise

approach for AR pharmacologic treatment derived from

ARIA. Patients were evaluated and initiated with appropriate

ARIA step treatment and assessed with ARCT every

15 days. Patients with a score of ARCT < 20 were consid-

ered as having uncontrolled AR (12). Patients with uncon-

trolled AR received step-up treatment and were then

evaluated 15 days later. Steps were adapted according to

ARIA as follows: Step 1: local or oral nonsedative H1 anti-

histamine (H1A) as needed for 15 days; Step 2: oral H1A

one tablet every day, for 15 days; Step 3: oral H1A (one

tablet) plus local H1A (1 puff twice) every day, for 15 days;

Step 4: oral H1A (one tablet) plus nasal corticosteroid (NCS,

one puff per nostril) every day, for 15 days, repeated another

15 days if control was not achieved (30 days in total); and

Step 5: oral CS (0.5 mg/kg once daily), for 15 days. The end-

point of the patient was ARCT ≥ 20 and maintained for

15 days or received Step 5 treatment for 15 days.

Outcome measures

Allergic Rhinitis Control Test (ARCT)

ARCT is a self-completion questionnaire assessing the con-

trol of AR (12). It is made up of five questions scored from 1

to 5, and these individual scores are then added up to obtain

a score ranging from 5 (worse score) to 25 (best score).

ARCT ≥ 20 was regarded as controlled AR (12). The Chi-

nese version has been validated (13).

Grading of AR control (ARC) level

We defined several steps of AR control. ARC1: when AR

was controlled without medication or with H1A as needed

(Step 1); ARC2: when AR was controlled by one of the fol-

lowing medications taken on an everyday basis: local or oral

H1A or NCS (Steps 2 and 3); ARC3: when AR was con-

trolled by daily NCS plus H1A (combined therapy, Step 4);

ARC4: when AR was controlled by oral CS (Step 5); and

ARC5: when AR was not controlled by any treatment at the

end of the study.

Statistical analysis

Taking into account the prevalence of AR in Wuhan of

about 20%, and the fact that 10% of them would be uncon-

trolled (13), we calculated a sampling error of 8% with a

confidence level of 90% and a power of 90%. Adding 10%

for dropouts, a sample of at least 236 patients was required.

Qualitative variables such as demographic data and symp-

toms were expressed in percentages and frequencies. Quantita-

tive data were expressed as means and standard deviations.
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Medians and 25th to 75th percentiles defined quantitative not

normally distributed data. Comparisons of the qualitative

data such as patient characteristics were made between groups

using Chi-square or Fisher’s exact test for small samples.

Comparisons of quantitative variables were made using the

Wilcoxon–Mann–Whitney or Kruskal–Wallis tests. Following

descriptive analysis, certain explanatory variables were

regrouped (low number in certain groups, no statistical differ-

ence between groups). Thus, the ARC levels were redefined in

three groups as follows: Group 1 (AR controlled with no

treatment or single-drug treatment daily or as needed, i.e.

ARC1 and ARC2), Group 2 (AR controlled by means of

combined therapy, ARC3) and Group 3 (AR control achieved

by oral CS or uncontrolled AR, i.e. ARC4 and ARC5). A risk

factor analysis was undertaken using ordered logistic regres-

sion. However, the proportional odds assumption did not

hold, and therefore, a multinomial logistic model (generalized

logit) was chosen. Variables with P < 0.20 in univariate anal-

ysis were introduced in the multivariate model.

Survival analysis was used to model factors that influenced

achievement of control. The control state was defined as

ARCT score ≥ 20. Patients who were uncontrolled by any

treatment at the end of the study (day 75, D75) were right-

censored. Nonparametric estimation of the survival function

was performed using the Kaplan–Meier estimator. The equal-

ity of survival function over strata was estimated by the log-

rank test. Variables that showed differences between strata in

univariate analysis (P < 0.20) and held the proportional haz-

ard assumption were introduced into the multivariate Cox

regression model. The proportional hazard hypothesis was

verified using log[�log(survival)] and Schoenfeld residuals.

Numerical variables were introduced in classes. Data were

analysed using SPSS version 11.5 (SPSS, Inc., Chicago, IL,

USA) software and SAS (SAS� Studio, SAS� University

Edition; SAS Institute Inc., Cary, NC, USA) with a final

level of statistical significance of P < 0.05.

Results

Patient characteristics

A total of 255 patients were recruited from the Allergy

Department of Tongji Hospital, Wuhan, China, from

September 2013 to August 2014. Five patients dropped out.

Therefore, 250 patients were analysed. Of the patients, 127

(50.8%) were men. The mean age was 25.2 � 16.0 years (age

ranging from 5 to 75 years), and the mean duration of AR

was 6.6 � 5.7 years. According to the ARIA classification,

14 (5.6%) had mild intermittent AR, 59 (23.6%) moderate/

severe intermittent AR, 26 (10.4%) mild persistent AR and

151 (60.4%) moderate/severe persistent AR; 56 (22.4%) had

asthma. None of them was currently taking any asthma med-

ication. Sixteen common aeroallergen sources were skin

tested for all the patients and they included house dust mites

(Dermatophagoides pteronyssinus, Dermatophagoides farina),

dog and cat danders, cockroach, mulberry silk, pollen (Polu-

lus, Cypress, Platanus, Artemisia, Ambrosia and Humulus)

and moulds (Alternaria, Cladosporium, Aspergillus, Pae-

cilomyces). Among them, patients had positive skin prick

tests to eight aeroallergens including D. farina (90.8%),

D. pteronyssinus (90.0%), cockroach (15.6%), Platanus

(8.0%), Artemisia (8.0%), Alternaria (3.2%), cat (1.6%) and

dog (1.2%).

The control status of AR according to ARCT

On day 0, there were 248 (99.2%) patients with uncontrolled

AR (i.e. ARCT<20), and on day 75, 8 (3.2%) patients were

uncontrolled (see Table 1 and Fig. 1). AR control rate

increased with follow-up and step-up treatment. Regarding

recent previous AR therapies, on day 0, 127 (50.8%) patients

were not receiving any treatments (and were not controlled);

100 (40%) patients were prescribed H1A during the last

2 weeks (and only one was controlled); 4 (1.6%) patients

were prescribed NCS (no one was controlled); and 19 (7.6%)

patients were prescribed H1A plus NCS (only one was con-

trolled). Absence and insufficiency of treatment and poor

compliance were the top reasons causing uncontrolled AR in

our study.

Upon follow-up and step-up treatment, on day 15, 138

(55.2%) patients were prescribed H1A [and 31 (22.5%) were

controlled]; 2 (0.8%) patients were prescribed NCS (none of

them was controlled); and 110 (44%) patients were pre-

scribed H1A plus NCS [54 (49.1%) were controlled]. On day

30, 33 (13.2%) patients were prescribed H1A [and 30

(90.9%) were controlled]; 215 (86%) patients were prescribed

Table 1 Distribution of patients and control according to the treatment (N)

Treatment

D0 D15 D30 D45 D60 D75

Y N Y N Y N Y N Y N Y N

No treatment 0 127 0 0 0 0 0 0 0 0 0 0

H1A 1 99 31 107 30 3 1 0 0 0 0 0

NCS 0 4 0 2 0 0 0 0 0 0 0 0

H1A + NCS 1 18 54 56 145 70 136 27 69 5 22 1

OCS 0 0 0 0 0 0 4 0 6 2 4 0

Finished/LOCF 0 0 0 0 2 0 81 1 166 2 216 7

Total 2 248 85 165 177 73 222 28 241 9 242 8

H1A, H1 antihistamine; OCS, oral corticosteroids; LOCF, last observation carried forward; N, not controlled; NCS, nasal corticosteroid;

Y, controlled.
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Table 2 Comparison of characteristics of different AR subgroups

Number

(%)

ARC1

2 (0.8)

ARC2

29 (11.6)

ARC3

205 (82)

ARC4

6 (2.4)

ARC5

8 (3.2) P

Male gender 127 (50.8) 1 (0.8) 11 (8.7) 109 (85.8) 3 (2.4) 3 (2.4) 0.516

Age (year) 27.9 � 15.4 – 36.5 � 30.4 21.6 � 15.0 11.5 � 0.7 32.7 � 14.9 0.503

Duration (year) 6.6 � 5.8 – 12.5 � 6.4 7.0 � 6.3 8.0 � 2.8 8.3 � 6.6 0.094

Occupation 0.569

Farmer 8 (3.2) – 1 (12.5) 7 (87.5) – –

Staff 55 (22.0) 1 (1.8) 6 (10.9) 45 (81.8) 1 (1.8) 2 (3.6)

Worker 10 (4.0) – – 10 (100) – –

Student 35 (14.0) 1 (2.9) 6 (17.1) 24 (68.6) 2 (5.7) 2 (5.7)

Unemployed 103 (41.2) – 8 (7.8) 89 (86.4) 3 (2.9) 3 (2.9)

Other careers 39 (15.6) – 8 (20.5) 30 (76.9) 0 1 (2.6)

Residential area 0.058

Urban 223 (89.2) 1 (0.4) 27 (12.1) 184 (82.5) 6 (2.7) 5 (2.2)

Rural 27 (10.8) 1 (3.7) 2 (7.4) 21 (77.8) – 3 (11.1)

Smoking 0.251

≥1 year 30 (12.0) 1 (3.3) 3 (10.0) 23 (76.7) 1 (3.3) 2 (6.7)

Passive smoking 44 (17.6) 1 (2.3) 4 (9.1) 36 (81.8) 1 (2.3) 2 (4.5)

No smoking 176 (70.4) – 22 (12.5) 146 (83.0) 4 (2.3) 4 (2.3)

Contact with animal

allergens (≥1 week)

22 (8.8) – 4 (18.2) 16 (72.7) – 2 (9.1) 0.304

Living condition

Wet 15 (6.0) – 1 (6.7) 12 (80.0) – 2 (13.3) 0.271

Mould 16 (6.4) – 2 (12.5) 12 (75.0) – 2 (12.5) 0.260

Bedding

used ≥10 years

14 (5.6) 1 (7.1) 2 (14.3) 10 (71.4) – 1 (7.1) 0.123

Cockroach 50 (20.0) 1 (2.0) 4 (8.0) 40 (80.0) 2 (4.0) 3 (6.0) 0.243

Rhinitis graded

according to ARIA

0.000

Mild intermittent 14 (5.6) 1 (7.1) 10 (71.4) 3 (21.4) – –

Moderate/severe

intermittent

59 (23.6) – 10 (16.9) 45 (76.3) 2 (3.4) 2 (3.4)

Mild persistent 26 (10.4) 1 (3.8) 5 (19.2) 20 (76.9) – –

Moderate/severe

persistent

151 (60.4) – 4 (2.6) 137 (90.7) 4 (2.6) 6 (4.0)

Impact of AR on

quality of life

0.000

Mild 37 (14.8) 2 (5.4) 14 (37.8) 20 (54.1) 1 (2.7) –

Moderate 133 (53.2) – 13 (9.8) 110 (82.7) 4 (3.0) 6 (4.5)

Severe 80 (32.0) – 2 (2.5) 75 (93.8) 1 (1.3) 2 (2.5)

History of asthma 56 (22.4) 1 (1.8) 2 (3.6) 45 (80.4) 2 (3.6) 6 (10.7) 0.001

Duration of

asthma (year)

5.2 � 5.1 – 6.5 � 5.0 5.0 � 5.1 3.0 � 1.4 7.1 � 7.0 0.583

History of sinus surgery 9 (3.6) – 1 (11.1) 7 (77.8) – 1 (11.1) 0.501

History of

deviated

septum surgery

7 (2.8) – 1 (14.3) 5 (71.4) – 1 (14.3) 0.332

Nasal

examinations

Abnormal

nasal mucosa

245 (98.0) 2 (0.8) 28 (11.4) 201 (82.0) 6 (2.4) 8 (3.3) 0.633

Abnormal

structure

43 (17.2) – 4 (9.3) 37 (86.0) 1 (2.3) 1 (2.3) 0.979

Increased

nasal secretions

239 (95.6) 1 (0.4) 25 (10.5) 199 (83.3) 6 (2.5) 8 (3.3) 0.018
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H1A plus NCS [145 (67.4%) were controlled]; and 2 (0.8%)

patients finished the follow-up (because they had been con-

trolled for two consecutive 15-day periods). On day 45, 1

(0.4%) patient was prescribed H1A (and controlled); 163

(65.2%) patients were prescribed H1A plus NCS [136

(83.4%) were controlled]; 4 patients (1.6%) were prescribed

oral CS (and controlled after the treatment); 81 (32.4%)

patients finished the follow-up; and one patient could not be

controlled by any treatment and finished the follow-up pas-

sively. On day 60, 74 (29.6%) patients were prescribed H1A

plus NCS [and 69 (93.2%) were controlled]; 8 (3.2%) patients

were prescribed oral CS [6 (75%) were controlled]; 166

(66.4%) patients finished the follow-up; and 2 (0.8%)

patients were not controlled by any treatment and finished

the follow-up passively. On day 75, 23 (9.2%) patients were

prescribed H1A plus NCS [and 22 (95.7%) were controlled];

4 (1.6%) patients were prescribed oral CS (and were con-

trolled); 216 (86.4%) patients finished the follow-up; and 7

(2.8%) patients were not controlled by any treatment and fin-

ished the follow-up passively (right-censored patients).

Demographic and characteristics of patients in different AR

control subgroups

The demographic and clinical characteristics of AR patients

according to the different classification of AR control are

shown in Table 2. According to the ARIA classification,

most of the patients with moderate/severe intermittent, mod-

erate/severe persistent and mild persistent AR (76.3%, 90.7%

and 76.9%, respectively) were in the subgroup ARC3; 78.6%

of the patients with mild intermittent AR were in subgroups

ARC1 and ARC2, which indicated that patients with severe

AR needed significantly higher step treatment (P < 0.001).

Similar findings were observed in other factors such as the

impact of AR on quality of life (P < 0.001), the duration of

AR, history of concomitant asthma, increased nasal secre-

tions and cough (P < 0.01).

Risk factor analysis

Ten variables (P < 0.20, Table 2) were kept in the multivari-

ate model. After adjustment on each of the variables, the

only factor that remained significant was asthma. Thus,

Table 2 (continued)

Number

(%)

ARC1

2 (0.8)

ARC2

29 (11.6)

ARC3

205 (82)

ARC4

6 (2.4)

ARC5

8 (3.2) P

Symptoms of AR

Rhinorrhea 249 (99.6) 1 (0.4) 29 (11.6) 205 (82.3) 6 (2.4) 8 (3.2) 0.008

Sneezing 248 (99.2) 2 (0.8) 29 (11.7) 203 (81.9) 6 (2.4) 8 (3.2) 1.000

Nasal congestion 248 (99.2) 2 (0.8) 28 (11.3) 204 (82.3) 6 (2.4) 8 (3.2) 0.328

Nasal itching 242 (96.8) 2 (0.8) 29 (12.0) 197 (81.4) 6 (2.5) 8 (3.3) 0.766

Itchy eyes 158 (63.2) 1 (0.6) 18 (11.4) 132 (83.5) 3 (1.9) 4 (2.5) 0.765

Watery eyes 133 (53.2) 1 (0.8) 17 (12.8) 107 (80.5) 3 (2.3) 5 (3.8) 0.942

Cough 94 (37.6) 1 (1.1) 4 (4.3) 82 (87.2) 2 (2.1) 5 (5.3) 0.017

Dysosmia 28 (11.2) – 2 (7.1) 23 (82.1) 2 (7.1) 1 (3.6) 0.384

Number of

positive SPT (>2)

56 (22.4) – 2 (3.6) 50 (89.3) 1 (1.8) 3 (5.4) 0.138

Df 225 (90.0) 2 (0.9) 24 (10.7) 190 (84.4) 6 (2.7) 5 (2.2) 0.109

Dp 227 (90.8) 2 (0.9) 25 (11.0) 187 (82.4) 6 (2.6) 5 (2.2) 0.118

Cockroach 39 (15.6) – 1 (2.6) 35 (89.7) – 3 (7.7) 0.198

Platanus acerifolia 20 (8.0) – 3 (15.0) 16 (80.0) 0 1 (5.0) 0.766

Artemisia sieversiana 20 (8.0) 3 (15.0) 15 (75.0) – 2 (10.0) – 0.340

Alternaria alternate 8 (3.2) – – 8 (100%) – – 0.766

Cat 4 (1.6) – – 3 (75.0) 1 (25.0) – 0.221

Dog 3 (1.2) – – 2 (66.7) 1 (33.3) – 0.196

Qualitative data: Chi-square test; quantitative variables: Kruskal–Wallis H test.

Variables in bold were introduced in the multivariate analysis (P < 0.20).

ARC, allergic rhinitis control; Dp, Dermatophagoides pteronyssinus; Df, Dermatophagoides farinae.
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Figure 1 Allergic rhinitis control of patients.
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compared with nonasthmatics, asthmatics were less likely to

be in a group controlled by ‘softer’ therapy (Group 3 vs

Group 1: OR = 0.08, 95% CI 0.01–0.69; Group 3 vs Group

2: OR = 0.20, 95% CI 0.05–0.74). None of the other vari-

ables were significant (P > 0.05).

Predictors of achieving control

Twenty-five per cent of the patients achieved control by D30

and three quarters by 2 months (D60) (Fig. 2). After adjust-

ment on all the potential predictors of achieving control,

intermittent allergic rhinitis and low impact on QoL turned

out to significantly increase the probability to achieve control

within D75 from baseline (Table 3). Two other possible pre-

dictors were identified, although the proportional hazard

assumption could not be confirmed for these covariables.

Thus, the absence of two nasal symptoms (rhinorrhea and

sneezing) was predictive (HR = 99.42, 95% CI 5.75–1717.34,
P = 0.001 and HR = 4.23, 95% CI 1.02–17.43, P = 0.045,

respectively).

Discussion

Allergic rhinitis affects at least 600 million people worldwide,

and some studies suggest that its incidence is increasing (14).

AR not only substantially affects patients’ health-related

quality of life but also causes reduced productivity at work

and alters school performances (15). ARIA guidelines classify

AR into four subgroups according to the symptom severity

and duration. However, this classification cannot meet the

whole needs of AR management. Generally, very few mild

AR patients will visit a doctor, which is not beneficial to the

prevention of AR progression and might lead to the worsen-

ing of disease process (16). Moreover, this classification does

not take the patients’ previous medication into consideration

and most patients already receive medications before they see

a doctor or go to hospital, which makes the standard treat-

ment recommended by ARIA not applicable.

According to the present study, we showed for the first

time that an AR control questionnaire (namely ARCT) offers

an objective criterion for the stepwise pharmacotherapy of

AR. A few limitations may hamper the results. First,

although opened, this study was prospective with clear prede-

fined step-ups in case of no AR control and an imposed

labelled design. We based the steps on clinical experience and

published medication relative clinical impacts (17). For prac-

ticality, we did not define a step with NCS alone in our

study; indeed, once a patient could not be controlled with

H1A, NCS would be added but not be replaced, which could

be inconsistent with ARIA. Moreover, we also found it was

difficult to enrol mild intermittent AR patients, but these

patients most likely do not seek for medical help. Thus, the

sample size was not large enough so that the subjects in

ARC1 and ARC5 were less numerous, which might lead to

some other biases. Finally, we could only obtain the AR con-

trol rate according to the stepwise treatment guided by

ARCT without comparison to other measurements such as

visual analogue scale or RCAT. None of the available AR

control tools has been used to be a criterion in AR stepwise

pharmacotherapy; the first step of our study was to confirm

whether ARCT is qualified for AR stepwise treatment; the

next step would certainly be to focus on head-to-head com-

parisons of others control-based tools and ARCT. Similarly,

we did not set a placebo control group in our study, because

our aim was to validate the ARCT longitudinally and each

patient was his/her own control. Moreover, considering the

study period of our AR patients which lasted from 15 to

75 days, it would have been difficult to add a placebo group

and ascertain the compliance of patients in the placebo

group. It is well known that the placebo effect has a potential

influence on AR studies (18). However, the placebo effects

were less than 60% in majority studies (19), while in our

study, 96.8% of the patients with AR were controlled with

standard stepwise treatment, which was far exceeded the

effect of placebo. Therefore, we can conclude that the high

efficacy of the AR patients was derived from the ARCT-dri-

ven stepwise pharmacotherapy but not placebo effect.
Figure 2 Graph of the survival analysis for the event ‘controlled

AR’ (probability to be uncontrolled at different time points).

Table 3 Predictors of achieving control at D75 from baseline

Variable P-value Hazard ratio (95% CI)

ARIA AR classification

(intermittent vs

persistent)

<0.001 1.57 (1.17–2.11)

Impact on QoL (low

vs moderate/severe)

<0.001 1.80 (1.24–2.61)

Nasal secretion (absent

vs present)

0.14 1.59 (0.85–2.99)

Sensitization to Dp (absent

vs present)

0.76 0.83 (0.33–2.26)

Sensitization to Df (absent

vs present)

0.67 0.80 (0.29–2.21)

AR, allergic rhinitis; ARIA, allergic rhinitis and its impact on asthma;

QoL, quality of life; Dp, Dermatophagoides pteronyssinus; Df, Der-

matophagoides farinae.
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Accurate assessment of AR control status is critical for

determining whether care is optimized and for adjusting

treatment strategies to achieve control. When we designed

the study, ARIA still had no clear definition of AR control,

and due to the absence of uniformed criteria, pharmacother-

apy adjustment regimen varies in different areas and popula-

tions (20). Despite advances in knowledge about the

pathophysiology of AR and the availability of effective ther-

apy, well-controlled AR remains an elusive goal for many

patients (21). Our preliminary study (13) indicated that more

than one quarter of patients have uncontrolled AR. Thus, a

simple tool to assess AR control was urgently needed in clini-

cal practice. ARCT questionnaire has been validated in dif-

ferent populations (12, 13). In this study, we further assessed

ARCT as a questionnaire-driven stepwise pharmacotherapy

for AR.

Our study showed a slightly higher control rate of AR

compared with the treatment regimen determined by AR

severity classification in ARIA (12, 22). Using ARCT (12) or

a visual analogue scale (22), 85% of the patients were con-

trolled at day 15. According to the present study, only 34%

of the patients could be controlled after 15 days of treatment.

With prolonged and stepped up treatment, the AR control

rate elevated gradually up to 96.8% at day 75. This demon-

strates that ARCT-driven treatment could achieve well-con-

trolled AR in the majority of the patients in a stepwise

manner. ARCT offers for the first time a reliable objective

indicator for AR stepwise treatment. We defined a follow-up

period of 2 weeks, while ARIA guidelines recommend 2- to

4-week interval. Two weeks is the duration chosen to validate

the sensitivity to change in patient-related outcomes in AR

(12, 22). Only two patients’ symptoms relapsed when con-

trolled after only 2 weeks in conditions of high-level allergen

exposure (house dust mite), concomitant respiratory infec-

tion, noncompliance and other cofactors, which probably led

to the overestimation of long-term AR control level in our

study (data not shown).

Our study showed several demographic and clinical charac-

teristics that had impacts on AR treatment. Uncontrolled

patients often needed more powerful medications (i.e. higher

steps) or prolonged treatment period to achieve AR control.

Persistent AR patients were more difficult to achieve AR

control. Patients whose qualities of life were moderately/

severely impacted at inclusion needed prolonged treatment,

which was similar to the study conducted in Europe (23).

Patients with moderate/severe persistent AR have a greater

bronchial hyper-reactivity and may be more likely to suffer

from asthma than those with mild intermittent AR (24).

ARIA recommends oral H1A and NCS to be used to control

the symptoms of moderate/severe AR (25). We also observed

that AR associated with asthma needed more medications,

confirming previous studies in which comorbidities may

affect the control level of AR (26). We evaluated the role of

rhinorrhea as a possible predictor of control in the Cox

model, despite some inconsistency regarding the proportional

hazard assumption, mostly because of its clinical importance

as a sign of rhinitis impacting the quality of life. However, as

for sneezing, the results must be regarded with caution and

the value of these predictors should be better assessed in

studies with a different design (namely continuous survey

time, in order to avoid aggregation of data in fixed time

points, as in our study, where time points were chosen in

advance at D15, D30, D45, D60, D75). Patients with cough

were also more difficult to get controlled AR, and we sup-

posed that cough might be a manifestation of asthma or air-

way hyper-reactivity (27). However, after adjustment on

other variables, cough as a symptom in itself becomes non-

significant, probably owing to the multiple mechanisms elicit-

ing cough in AR patients (association of asthma, presence of

posterior nasal drip. . .).

Conclusions

The Chinese version of the ARCT questionnaire is able to

evaluate the AR control level and to guide the stepwise

approach for AR treatment in a large Chinese cohort. Our

study suggested that the majority of AR patients can be con-

trolled with ARCT-driven stepwise standard treatment.

ARCT was an accessible and effective tool to monitor the

condition and control level of AR and to determine the

adjustment needed for a stepwise treatment, which was bene-

ficial to the control of AR and improvement of patients’

quality of life. It prevented from under- and over-treatments.

Independently of the usefulness of ARCT, the use of a Cox

model allowed us to identify at least two predictors of

achieving control, namely intermittent AR and low impact

on QoL. With this in mind, practitioners dealing with

patients with persistent AR and AR with moderate/severe

impact on QoL could decide to adapt the stepwise treatment

and in some cases skip one step when stepping up.
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