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Abstract

Objective This study was conducted to investigate whether the add-on treatment of allergic rhinitis (AR)

based on the Self-assessment of Allergic Rhinitis and Asthma (SACRA) questionnaire for assessing AR con-

trol improves both AR and asthma control in asthmatic patients with AR.

Methods This multi-center prospective study was performed in Nagano prefecture, Japan. Two hundred five

asthmatic patients and 23 respiratory physicians participated in the study. We administered add-on AR treat-

ments based on the results of the SACRA questionnaire. After the first SACRA questionnaire, 67 asthmatic

patients agreed to receive an add-on AR treatment. Three months after the AR treatment, a secondary SACRA

questionnaire, asthma control test (ACT), and pulmonary function tests were performed.

Results After the add-on AR treatment, the visual analogue scales (VASs) for AR and asthma, as assessed

by the SACRA questionnaire and ACT score, were significantly improved in the patients of the AR+ group.

With regard to the pulmonary function tests, the percent predicted vital capacity, and percent predicted forced

expiratory volume in one second were also significantly improved. Regardless of whether the patients had

previously undergone leukotriene receptor antagonists (LTRA) treatment, the VASs for AR and asthma and

the ACT score were significantly improved in the AR+ group. However, the vital capacity (VC), forced vital

capacity (FVC) and forced expiratory volume (FEV1) were only significantly improved in the AR+ group that

had previously undergone LTRA treatment.

Conclusion SACRA questionnaire-based add-on AR treatment would be convenient for the detection of AR

by respiratory physicians and would offer improved asthma control. This questionnaire can also be used to

assess the therapeutic effects.

Key words: allergic rhinitis, asthma, asthma control test (ACT), pulmonary function tests, SACRA

questionnaire, visual analogue scale

(Intern Med 56: 31-39, 2017)
(DOI: 10.2169/internalmedicine.56.7251)

１The First Department of Internal Medicine, Shinshu University School of Medicine, Japan, ２Department of Respiratory Medicine, Okaya City

Hospital, Japan, ３Department of Respiratory Medicine, Suwa Redcross Hospital, Japan, ４Comprehensive Cancer Center, Division of Clinical On-

cology, Shinshu University School of Medicine, Shinshu University Hospital, Japan, ５Department of Respiratory Medicine, Shinshu Ueda Medi-

cal Center, Japan, ６Department of Respiratory Medicine, Nagano Municipal Hospital, Japan and ７Department of Otorhinolaryngology, Shinshu

University School of Medicine, Japan

Received for publication February 8, 2016; Accepted for publication May 16, 2016

Correspondence to Dr. Masanori Yasuo, yasumasa@shinshu-u.ac.jp



Intern Med 56: 31-39, 2017 DOI: 10.2169/internalmedicine.56.7251

32

Introduction

The relationship between asthma and allergic rhinitis

(AR) has been widely and clinically recognized (1-3). The

“One airway, one disease” concept was first described by

Grossman in 1997 (4). He described the concept mainly

from the pathophysiological roles of leukotriene inflamma-

tion in the upper and lower airways (4). Although the rate of

comorbidities varies among different regions and countries,

a nationwide survey of asthmatic patients in Japan revealed

that 67.3% of asthmatic patients had AR (5). Previous stud-

ies demonstrated that among patients with asthma and con-

comitant AR, those who received treatment for AR had a

significantly lower risk of subsequent asthma-related events

(emergency care visits/hospitalizations) than those who did

not receive treatment (3, 6). Notwithstanding the above

facts, many reports have pointed out a divergence in the

knowledge among physicians regarding asthma and AR and

that the comprehensive treatments for both diseases were in-

sufficient (1-3, 5). It is possible that asthmatic patients with

perennial rhinitis will fail to mention their rhinitis symptoms

to their physician. Indeed, Verdiani et al. reported that per-

ennial rhinitis is much more important than seasonal rhinitis

as a risk factor for developing non-specific bronchial hyper-

responsiveness in AR patients without asthma (7). To diag-

nose the existence of AR, we would need to examine asth-

matic patients in greater detail.

The Self-assessment of Allergic Rhinitis and Asthma

(SACRA) questionnaire, which was developed by Ohta et al.

is used for determining and estimating the severity of both

asthma and AR (5). Before developing the questionnaire, a

cross-sectional multicenter study (State of the impact of al-

lergic rhinitis on asthma control study [SACRA study]) was

conducted throughout Japan to assess the prevalence, classi-

fication, and severity of rhinitis using the Allergic Rhinitis

and its Impact on Asthma (ARIA) criteria in patients with

diagnosed and treated asthma based on the Global Initiative

for Asthma (GINA) diagnostic guidelines (5). The main

finding of the SACRA study was that AR is a common

comorbidity (67.3%) in asthma and that it impairs asthma

control (5). In addition, the survey clearly showed the diver-

gence between the knowledge of the “one airway, one dis-

ease” concept and the medical treatments of both diseases in

Japan (5). After establishing the results, Ohta et al. produced

the SACRA questionnaire. Although only the Japanese ver-

sion’s is named “SACRA,” the same questionnaire is avail-

able in several languages on the ARIA home page (8). The

questionnaire is approved and recommended for use by

ARIA and GINA. It enables physicians to diagnose AR eas-

ily and more accurately. In fact, by using the prototype

questionnaire, 92.3% of the cases of AR were diagnosed by

the symptoms that the patient’s reported in the SACRA sur-

vey (5).

We hypothesized that the use of the SACRA question-

naire would allow respiratory physicians to more easily di-

agnose and treat asthmatic patients with AR. We examined

whether asthma control improved after the treatment of AR

based on the results of the SACRA questionnaire in stable

(i.e. no asthma attack in previous 6 months) asthmatic pa-

tients with symptomatic AR.

Materials and Methods

Subjects and study design

This study was conducted in strict accordance with the

ethical standards and human research, conformed to the pro-

visions of the latest version of the World Medical Associa-

tion Declaration of Helsinki and was approved by the Shin-

shu University’s Institutional Review Board (Permission

Number, 1786). Written informed consent was obtained

from each patient before they were examined in the present

study.

This prospective, multicenter study was performed in Na-

gano prefecture from September 2011 to March 2012.

Twenty three respiratory physicians in 12 institutions agreed

to participate in this study. Two hundred five stable asth-

matic patients were enrolled. No physicians had previously

participated in any studies involving the diagnosis of rhini-

tis. The diagnosis of asthma was made by each respiratory

physician according to Asthma Prevention and Management

Guidelines (JGL) 2009 Japan (9). All patients with asthma

who were enrolled in the study were included with and

without considering whether they had previously been diag-

nosed with rhinitis. The eligible subjects consisted of pa-

tients who were older than 18 years of age, who had been

diagnosed with asthma, and who were constantly followed

up by their respiratory physicians. The exclusion criteria

(except age), were as follows: complication with another

pulmonary disease including obvious chronic obstructive

pulmonary disease, oral or intravenous corticosteroid therapy

within 6 months before day 1 of the study, and patients who

were judged as inadequate for recruitment by the participat-

ing physicians.

Pulmonary function tests, the asthma visual analogue

scale (VAS) in the SACRA questionnaire, and an asthma

control test (ACT) (10, 11) were performed to evaluate the

patients’ asthma control. The pulmonary function tests were

performed using a CHESTAC-8900 system (CHEST M.I.,

Inc., Tokyo, Japan). Short-acting β2-agonists were not used

to relieve dyspnea on the day of the examination.

SACRA questionnaire

As mentioned, the SACRA questionnaire was translated

into eight other languages, including English and can be

found on the ARIA home page as “The One Airway Ques-

tionnaires” (8). The use of the SACRA questionnaire and

the English translation (Supplemental Table 1) of the Japa-

nese original version were approved by the GINA and ARIA

Japan committee.

Participating respiratory physicians first explained the
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Table　1.　Demographic Characteristics of the Patients.

Analyzed 
subjects AR- group AR+ group 

Number of patients
n 157 90 67

Age
years old 59.6± 1.2 60.5± 1.7 60.7± 2.0

Gender
male, n (%) 64 (40.8%) 36 (40.0%) 28 (41.8%)
female, n (%) 93 (59.2%) 54 (60.0%) 39 (58.2%)

Pulmonary function
FEV1 (L) 2.18 ± 0.06 2.25 ± 0.08 2.07 ± 0.09
FEV1/FVC, (%) 74.6 ± 1.03 75.9 ± 1.35 73.0 ± 1.60

GINA treatment step
Step2, n (%) 53 (33.8%) 39 (43.3%) 14 (20.9%) **

Step3, n (%) 46 (29.3%) 30 (33.3%) 16 (23.9%)
Step4, n (%) 54 (34.4%) 19 (21.1%) 35 (52.2%) ***

Step5, n (%) 4 (2.5%) 2 (2.2%) 2 (3.0%)
Patients with previous LTRA treatment

n, (%) 76 (48.4%) 38 (42.2%) 38 (56.7%) *

AR: allergic rhinitis; Values are means ± standard error of the mean; *** 

p<0.001, ** p<0.01, * p<0.05 vs. AR- group. 

study objective and contents to their asthmatic patients. Af-

ter obtaining written informed consent from the patients,

they were requested to fill in the SACRA questionnaire and

ACT in the presence of physician. Spirometry was also per-

formed on the same day. The study design and flow are in-

dicated in Fig. 1. Although the SACRA questionnaire can

easily be used to diagnose AR based on the symptoms

alone (5), the first part of the AR section in the Japanese

version of this questionnaire does not necessarily ask the ac-

tual time of the AR symptoms ― it asks about the most

symptomatic season for patients who demonstrate seasonal

AR symptoms. Thus, if the patients checked “yes” at least

once in the first part of the AR section of the SACRA ques-

tionnaire (same as part B-1 in Supplemental Table 1), then

the physicians asked the patient, “Do you have that AR

symptom now?”. If the patient answered, “yes”, they were

classified into the “AR+ group” and the physician attempted

to introduce add-on AR therapy. If they answered, “no”,

then they were classified into the “AR- group,” which in

principle contained patients without AR and those with as-

ymptomatic, well-controlled AR at the time of the survey. If

the “AR+ group” patients were currently treated with an leu-

kotriene receptor antagonist (LTRA), the physicians added a

histamine 1-receptor antagonist and/or nasal steroid sprays

as an add-on therapy. If the “AR+ group” patients had not

been treated with an LTRA, the physicians, at a minimum,

administered an LTRA and were able to administer a hista-

mine 1-receptor antagonist and/or nasal steroid sprays as an

add-on treatment. After four weeks of the add-on treatment,

the physicians asked the patients’ (at the clinic) whether

their subjective AR symptoms had improved. If patients still

had the AR symptoms, the physicians could prescribe an ad-

ditional add-on AR treatment (a histamine 1-receptor an-

tagonist and/or a nasal steroid spray). Prior to the com-

mencement of the study it was planned that the patients who

received an add-on treatment, would again complete the SA-

CRA questionnaire and that the ACT and spirometry would

be performed again at 12 weeks after the first day of the

add-on AR treatment (Fig. 1). If other anti-allergic agents

had already been prescribed (e.g. sodium cromoglicate,

splatast tosilate, or other herbal medicines), these agents

were allowed to continue treatment under the same dose.

There was no limitation on the use of anti-allergy eye drops.

Statistical analysis

A statistical analysis was performed using the SPSS for

Windows software program (version 14.0, SPSS Inc, Chi-

cago, IL, USA). The values shown in the figures and tables

represent the mean ± the standard error of the mean (SEM).

The paired t-test was used to compare the results before and

after AR treatment. For other comparisons, the distribution

of the data for each variable was first assessed using

Bartlett’s test. When variables showed a normal distribution,

the data were compared using the unpaired t-test. When

variables did not show a normal distribution, the data were

compared using Welch’s method. p values of <0.05 were

considered to indicate statistical significance.

Results

A flow diagram illustrating the study protocol and the

characteristics of the patients are shown in Figs. 1 and 2, re-

spectively. A total of 205 asthmatic patients were enrolled;

completed data (no missing answers on the SACRA ques-

tionnaire or ACT, and pulmonary function tests) were ob-

tained from 183 patients.

Ninety-three of these 183 (50.8%) asthmatic patients were

classified into the “AR + group” according to their SACRA

questionnaire results at the time of the first survey. The re-

maining asthmatic patients were considered to be AR-

negative or to have asymptomatic well-controlled AR (the

AR- group) at the time of the first survey. The 93 patients in
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Figure　1.　The study design. The study design and flow. Because leukotriene receptor antagonists 
(LTRAs) would have affected the AR pathophysiology, we divided the patients who received an add-
on AR therapy into two groups (previous LTRA+and previous LTRA-). To estimate the precise effect 
of add-on AR therapy, we accepted the further administration of add-on AR therapies at one month 
after treatment of the initial add-on AR therapy. SACRA-Q: SACRA questionnaire, ACT: asthma 
control test, AR: allergic rhinitis, H1 blocker: histamine H1 receptor blocker

Asthma subjects 

AR + based on SACRA-Q 

No symptom AR at this 
point 

SACRA-Q,  ACT,   spirometry 

Previous LTRA+  Previous LTRA- 

Add-on H1 blocker and/or  
nasal steroid

Add-on LTRA, and/or  
H1 blocker, and/or nasal steroid 

SACRA-Q,  ACT,  spirometry

12 weeks a er the add on AR therapy

Entry secondary surveillance

Ask ‘Do you have the AR symptom NOW?’

No AR or well controlled AR 
based on SACRA-Q

‘Yes’ ‘No’

4 weeks a er the add on AR therapy

Review AR symptom and 
consider add-on therapy

Consent

Da
y 

1

AR - group AR + group

Figure　2.　A flow diagram of the study design and the numbers of patients in the present study. The 
number of patients is indicated in the flow diagram. Ninety-three of the 183 patients (50.8%) were 
classified into the “AR+group”. In the AR+group, 26 patients did not received an add-on AR therapy 
for several reasons (as indicated). Sixty seven symptomatic AR patients received an add-on AR ther-
apy. We further divided the two groups based on whether they were treated with a leukotriene recep-
tor antagonist. SACRA-Q: SACRA questionnaire, ACT: Asthma control test, AR: allergic rhinitis, 
LTRA: leukotriene receptor antagonist

Incomplete ques nnaire (22)
Asthma subjects (205)

“AR + group” 
based on SACRA-Q (93)

“AR - group”
based on SACRA-Q (90)

Completed, SACRA-Q,  ACT,   spirometry (183)

Previous LTRA+  (38) Previous LTRA- (29) 

Add-on H1 blocker and/or 
nasal steroid

Add-on LTRA, and/or 
H1 blocker, and/or nasal steroid

SACRA-Q,  ACT,  spirometry (67)
12 weeks a er

Symptoma  AR and entry 
secondary surveillance (67)

Not indicated AR therapy
by any other reason (26)

Only eye symptom 2 
Asthma a ack 3 
Refuse add-on 6 
Pregnancy 1 
Drop out  11 
Not add on 3 
(unknown reason)

Analysed as 
“AR - group”

(90 cases)

Analysed as “AR + group”(67 cases)

the “AR + group”, would be subsequently undergo a re-

examination (which included pulmonary function tests,

SACRA questionnaire and ACT) at three months after the

first day of the add-on AR treatment. As a result, 67 of the

93 patients were re-examined. The remaining patients were

excluded from this study for various reasons, including: re-

fusing the add-on therapy (n=6), an asthma attack during the

survey (n=3), only eye symptoms (n=2) and other reasons



Intern Med 56: 31-39, 2017 DOI: 10.2169/internalmedicine.56.7251

35

Figure　3.　The pulmonary function test results before (tilted lined bar) and after (black bar) add-on 
AR therapy. A significant improvement was seen in the vital capacity and forced expiratory volume 
in 1 second. VC: vital capacity, FVC: forced vital capacity, FEV1: forced expiratory volume in 1 sec-
ond, %FEV1: percent predict of one second forced expiratory volume, MMF: maximum mid-expira-
tory flow, PEFR: peak expiratory flow rate

Figure　4.　Add-on AR treatment improved several pulmo-
nary functions in the AR+ group.
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Table　2.　Results of VAS Scale in SACRA Questionnaire and ACT Score.

AR- group (n=90) AR+ group (n=67)
Before   After

VAS for AR, scores 7.09±2.07 49.60±4.01*** 18.49±2.85 ††† ***

VAS for Asthma, scores 12.38±2.43 25.95±3.76 *** 10.17±2.03 ††

ACT-total, scores 22.70±0.33 20.79±0.48 ** 22.68±0.35 ††

q1, scores 4.74±0.07 4.50±0.09 * 4.76±0.07
q2, scores 4.44±0.11 4.24±0.13 4.39±0.11
q3, scores 4.42±0.13 4.20±0.15 4.73±0.09 †††

q4, scores 4.76±0.08 4.18±0.16 ** 4.58±0.11 ††

q5, scores 4.34±0.10 3.67±0.13 *** 4.23±0.11 †††

AR: allergic rhinitis, VAS: visual analogue scale, ACT: asthma control test; Values are 
means ± standard error of the mean; *** p<0.001, ** p<0.01, * p<0.05 vs. AR – group;
†††p<0.001, ††p<0.01 vs. after the add-on AR therapy.  

(Fig. 2). The demographic data of the 157 analyzed patients

(90 AR - patients and 67 AR+ patients) are shown in Ta-

ble 1. The 67 patients in the “AR + group” were further di-

vided based on whether they previously been treated with an

LTRA (Previous LTRA+ group, n=38) or if they had started

an LTRA as an add-on AR treatment after the first survey

(Previous LTRA- group, n=29). No serious adverse effects

such as anaphylaxis, nasal deterioration or airway infection

were observed during this study.

Add-on AR treatment improved asthma control in

the asthmatic patients of the AR+ group

In the SACRA questionnaire, understandably, the VAS for

rhinitis was significantly reduced after add-on AR treatment

(p<0.001) (Table 2). A significant reduction of the VAS for

asthma was also seen (p<0.001) (Table 2). The total score of

ACT was significantly increased in the patients who re-

ceived an add-on AR treatment (Table 2). Of the five queries

in the ACT, queries #1, 3, 4 and 5 showed a significant im-

provement after the add-on AR treatment (Table 2), which

indicated that daily work, night or early morning symptoms,

inhaler use, and asthma control were improved. A significant

correlation was observed between the variation of ACT

score and the variation of the VAS for asthma before and af-

ter AR therapy (n=67) (r=-0.42, p<0.001 [Spearman’s rank-

order correlation]) (Fig. 3).

The pulmonary function tests, vital capacity and forced
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Table　3.　Effects of the Add-on AR Therapy on AR-VAS, Asthma-
VAS, ACT and Pulmonary Function Test in the AR+group with and 
without Previous LTRA Treatment.

AR+ group (n=67)
Previous LTRA- group (n=29) Previous LTRA+ group (n=38) 

Before        After Before      After
AR-VAS, scores 46.40±5.17 18.90±4.28 *** 48.10±5.17 23.90±4.16 ***

Asthma-VAS, 
scores

21.00±4.25 7.70±1.71 *** 31.40±4.80 14.80±3.54 ***

ACT-total, scores 22.03±0.59 22.89±0.42 20.21±0.69 † 22.82±0.53 ***

Pulmonary function
VC (L) 3.15±0.19 3.17±0.20 2.64±0.20 2.71±0.20

VC (% pred) 99.82±4.91 101.90±4.47 91.45±3.56 94.06±3.36 *

FVC (L) 3.09±0.16 3.03±0.18 2.75±0.19 2.84±0.18***

FVC(% pred) 100.56±3.61 99.12±4.18 93.03±3.01 97.57±3.07 ***

FEV1 (L) 2.05±0.12 2.07±0.13 2.09±0.13 2.17±0.13*

FEV1 (% pred) 87.80±4.63 88.70±4.70 87.80±2.95 91.26±2.68 **

FEV1/FVC (%) 69.49±2.45 71.41±2.16 75.65±2.03 75.27±1.77
MMF (L/sec) 1.56±0.18 1.62±0.20 1.91±0.22 1.87±0.21

MMF (% pred) 53.09±6.12 54.48±6.19 61.44±4.94 60.34±4.40
PEFR (L/sec) 5.62±0.41 5.69±0.42 5.33±0.37 5.60±0.38

PEFR (% pred) 82.64±5.20 82.58±4.83 80.09±4.49 83.91±4.13
V50 (L/sec) 1.94±0.22 2.04±0.25 2.40±0.26 2.29±0.22

V50 (% pred) 51.74±5.65 54.63±6.08 62.85±5.51 61.23±4.85
V25 (L/sec) 0.58±0.08 0.64±0.08 0.83±0.12 0.82±0.12

V25 (% pred) 40.98±4.70 45.24±4.56 56.59±5.70 † 57.89±5.68
AR: Allergic rhinitis, VAS: Visual Analogue Scale, ACT: Asthma control test, VC: 
Vital capacity, FVC: Forced vital capacity, FEV1: Forced expiratory volume in 1 
second, MMF: Maximum mid-expiratory flow rate, PEFR: Peak expiratory flow rate; 
Values are means ± standard error of the mean; *** p<0.001, ** p<0.01, * p<0.05 vs.
Before the add-on AR therapy in the Previous LTRA+ group; † p <0.05 vs. Before 
the add-on AR therapy in the Previous LTRA- group. 

expiratory volume in one second were significantly im-

proved in the AR+ group after the add-on AR treatment

(Fig. 4).

The effects of the add-on AR therapy on the AR-VAS,

Asthma-VAS, ACT and pulmonary function test re-

sults in the AR+ group with and without previous

LTRA treatment

Regardless of whether the patients had previously re-

ceived an LTRA, the VASs for AR and asthma and the ACT

score were significantly improved in the AR+ group. How-

ever, the vital capacity (VC), forced vital capacity (FVC)

and forced expiratory volume (FEV1) were only significantly

improved in the patients of the AR+ group who had previ-

ously undergone LTRA treatment (Table 3). The total ACT

score of the previous LTRA+ group before the add-on AR

treatment was significantly lower that of the previous

LTRA- group. The patients of the previous LTRA+ group

completely recovered from this lack of control to the same

level of the total ACT score in the previous LTRA- group

(Table 3).

Discussion

In the present study, we showed that the administration of

a SACRA questionnaire-based add-on AR treatment im-

proved the asthma VAS, the ACT score and pulmonary func-

tion in symptomatic AR patients (AR+ group). We also

showed that the SACRA questionnaire was useful, not only

for detecting and assessing AR and asthma, but also for esti-

mating the efficacy of the add-on therapy. These findings

were based on the results of two sets of data (once before

add-on AR treatment, and once after) which included the re-

sults of the SACRA questionnaire, an ACT, and pulmonary

function tests, from the 67 patients in “AR+ group.” One set

of data was collected from the 90 patients in the “AR-

group”.

At present, we have a great deal of evidence to support

the existence of a relationship between asthma and

AR (1, 5). However, it has also been reported that the

knowledge about the link between asthma and AR does not

always precisely reflect the clinical practice (2, 5). From the

otorhinolaryngological point of view, the under-treatment of

rhinitis has been reported despite the availability of treat-

ment guidelines (12, 13). We need to treat AR more actively

based on the guidelines (12). Recently, Ohta et al. produced

the SACRA questionnaire based on the results of their na-

tionwide survey (5). The usefulness of the SACRA question-

naire has also been reported (14) and the questionnaire is

available online in other languages, including English (sup-

plemental Table 1) (8). Ohta et al. reported that in 92.3% of

cases, rhinitis was diagnosed based on its symptoms (5).

The easier assessment of the existence and severity of AR

could improve of asthma control via the administration of

the add-on AR treatment.

Recently, Ohta et al. reported a nationwide study of asth-
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matic patients in Japan and validated the effectiveness of the

VAS for asthma (the same as the VAS scale in the SACRA

questionnaire) (15). The study revealed that the VAS for

asthma severity was accurate in predicting GINA-defined

asthma control (i.e. “controlled”, “partly controlled”, or “un-

controlled”). This study also indicated that 85% of patients

with “controlled asthma” had VAS levels of <40 mm (15).

In our study, 21 of the 67 patients in the “AR+ group” had

a VAS for asthma of �40 mm before the add-on AR treat-

ment; only 3 patients still had a VAS for asthma of �40 mm

after the administration of the add-on AR treatment. We also

used the ACT to estimate asthma control. We showed the

improvement of both the VAS for asthma value (in the SA-

CRA questionnaire) and the ACT score (Table 2, Fig. 3).

Considering the improvement of asthma symptoms that was

achieved with the add-on AR treatment, these simple ques-

tionnaires were useful for the improvement of asthma con-

trol.

Before the add-on AR treatment, asthma control, as as-

sessed by the ACT was worse in the previous LTRA+ group

than in the previous LTRA- group (Table 3). No difference

was observed in the severity of AR, as estimated by the

VAS for AR in the SACRA questionnaire (data not shown).

The result seems somewhat paradoxical, since the admini-

stration of an LTRA should have beneficial effects for both

asthma and AR. Since the ACT score in the previous LTRA

+ group improved after the add-on AR treatment to almost

the same as level as the previous LTRA- group, the admini-

stration of an LTRA was considered to be useful for treating

more severe asthma rather than for the management of AR.

Indeed, the administration of an LTRA might have been in-

sufficient for the treatment of AR in the previous LTRA+

group, which included AR patients with more severe asthma

- while their asthma control was improved by the add-on

AR treatment. The fact that the under-treatment of rhinitis is

common has also been mentioned another study (13). The

presence of comorbidities has also been reported to increase

the prescription of inhalants and oral steroids in the treat-

ment of rhinitis in asthmatic patients (16).

We found observed the effects of LTRA treatment for

asthma in the previous LTRA+ group. In the pulmonary

function tests, the V25 value was higher in the previous

LTRA+ group than in the previous LTRA- group (Table 3).

The maximum mid-expiratory flow and V50 value also

tended to be higher in the previous LTRA+ group (Table 3).

These parameters reflect the function of the peripheral air-

way. Since LTRAs are orally administered, the agent should

affect the whole lung. Yasui et al. reported that LTRA treat-

ment increased the maximum mid-expiratory flow rate and

decreased the peripheral airway/alveolar nitric oxide concen-

tration (17). Kelly et al. revealed that LTRA treatment at-

tenuated the increase in myofibroblasts after low-dose aller-

gen challenge through the use of transbronchial biopsy

specimens (18). Longer LTRA treatment might improve the

function of the peripheral airway.

Stelmach et al. reported that add-on AR treatments did

not affect asthma control in asthmatic patients (19). The pro-

spective study divided patients with mild to moderate

asthma into three groups (nasal steroid only, inhaled steroid

only, and both). The clinical improvement was similar and

parallel in the three groups. Their results differed from ours.

First, we accepted patients with previous asthma and AR

therapy. Second, LTRAs were the first choice of treatment

for AR and further add-on AR treatments were accepted

during the study period if the patients’ AR symptoms did

not improve. Finally, a recent systematic review with a

meta-analysis showed the effects of nasal steroid spray on

asthma outcomes (20). We attempted to analyze the effects

of nasal steroid sprays for asthma control (Supplemental Ta-

ble 2). Treatment with an LTRA and nasal steroid spray

with or without a histamine 1-receptor antagonist signifi-

cantly improved the asthma-VAS scores in the previous

LTRA+ group. The effects of nasal steroid spray in the pre-

vious LTRA- group could not be assessed in the present

study due to the small number of subjects (Supplemental Ta-

ble 2). With regard to the pulmonary function, several func-

tions were also significantly improved by treatment with an

LTRA and nasal steroid in the previous LTRA+ group (Sup-

plemental Table 3). These results were consistent with those

of a previous analysis (20). Our protocol of study is closer

to the clinical setting and we wish to advocate that the

proper administration of add-on AR treatments further im-

proves asthma control.

In Japan, Japanese cedar pollen-induced AR is a nation-

wide problem. The pollen may also induce asthma (21). In

our prefecture, the dispersal season is in the latter half of

March. Almost all of our study was performed outside of

the pollen season. Recently, Hojo et al. reported a minute

and critical analysis of the relationship between asthma con-

trol and Japanese cedar pollinosis (22). Their study sug-

gested that there was no significant difference in asthma

control level measured by the VAS (in the SACRA question-

naire) and the ACT score outside of the pollen season and

that the control level worsened during the pollen sea-

son (22). It is considered that our study was performed out-

side of the pollen season. However, 50.8% of the patients in

our study had symptomatic AR. It is considered that a num-

ber of patients with perennial AR would have been included

in the symptomatic AR patient population. If patients have

perennial AR, they may never complain about their AR

symptoms to their respiratory physician. Perennial AR is re-

ported to be a much more important risk factor for develop-

ing nonspecific bronchial hypersensitivity than seasonal

AR (23). In this regard, a simple questionnaire for AR (like

the SACRA questionnaire) is important for assessing the po-

tential for AR. Our study showed the usefulness of the SA-

CRA questionnaire for determining the therapeutic effect of

AR treatment by asking “Do you have an AR symptom

now?” if the patients had marked at least one answer in the

AR part of the questionnaire.



Intern Med 56: 31-39, 2017 DOI: 10.2169/internalmedicine.56.7251

38

The limitations of the present study

Not all of the participating respiratory physicians intro-

duced all of their asthmatic patients. The enrolment of a

small number of patients by a physician might cause a se-

lection bias. We therefore analyzed patients from physicians

who introduced �10 patients. As a result, 127 of the 157 pa-

tients (80.9%) were enrolled in the sub-analysis. The VAS of

asthma, ACT score, and pulmonary function tests were al-

most the same results as the results that were obtained in the

initial analysis (data not shown).

Hojo et al. reported that the sensitivity and specificity of

SACRA for the diagnosis of AR were 92% and 66% respec-

tively (14). Due to the lower specificity, some non-AR pa-

tients might have been included in our AR+ group. Indeed,

the VAS for AR did not improve in 9 of the 67 (13.4%) pa-

tients who were included in the analysis of the add-on AR

treatment in this study did not improve after three months of

add-on AR treatment. Furthermore, only three of the nine

patients showed improved or unchanged asthma control after

three months of add-on AR treatment. The remaining six pa-

tients might not have had AR. It has been reported that the

discrimination between AR and other forms of rhinitis is

difficult, even for otorhinolaryngologists (24). This is further

complicated by the fact that combined rhinitis (both allergic

and from other causes) has also been reported to occur (24).

Furthermore, both allergic and non-allergic rhinitis are asso-

ciated with asthma (5). Considering the under-treatment of

AR (5, 13, 16), it is important to diagnose AR easily and to

strictly administer appropriate treatment. Patients who do

not obtain a therapeutic effect after the add-on AR treat-

ment, should consult an otorhynolaryngologist.

Conclusion

In conclusion, the diagnosis of AR and the administration

of add-on AR treatments based on the SACRA questionnaire

were effective for achieving the better control of asthma pa-

tients with AR. The use of the SACRA questionnaire allows

respiratory physicians to diagnose symptomatic AR and in-

troduce add-on AR therapies easier, faster, and more effec-

tively.
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