PSYCHOLOGICAL STRESS IN ASTHMA AND CgA

TanLe |.—Background of the subjects

TanLE 2 —Respective mean values of CgA, PEF, VAS, and 5F-36.
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audﬂusymptmmufﬂnsubpmonmdlyofﬂsemﬂ were
evaluated in the range of D to 100 points using a 100.mm
VAS to obtain a subjective symptom VAS score.

These measurements were made in an outpatient exami-
nation room, and all examinations and measurements were
completed in the moming.

For analyzing the data, the Kruskal-Wallis rank test was
u;ndfurmmpuhmlnmmﬂﬁplc‘rm? unpm:ednut
for comparison between two groups and Spearman’s corre-
lation coefficiency by rank for correlations, We used non-
parametric statistical procedures with the Kruskal-Wallis test
(Table 3) and Spearman’s correlation by rank (Table 4) 1o
analyze the data in our study because we had an uneven dis-
tribution in the number of subjects in terms of the asthma
severity (from step | to step 5) and the data were not nor-
mally distributed .

In all cases, a value of p < 0.05 was considered to be
significant.

RESULTS

As for the average value for all patients measured, %PEF
was 87.1 £ 17.4, and the VAS score was 80.8 + 164, The
o value of the CgA level in saliva was 0.81 & 0.90

mﬁ:l-mhle 2).

The CgA level in saliva was 0.74 4 0.84 pmol/mL in the
controlled group and 0.96 £ 1.05 pmol/mL in the partly con-
trolled group, and there was no significant difference between
the two groups (p = 0.369) (Table 3).

In the categories based on the therapeutic steps according
to the ssthmatic severity, the CgA level in saliva was 0.45
+ (.37 pmol/mlL at step lOﬂiDnggsu!meus:epz
0.58 £ 0.27 pmol/mL st step 3, 0.81 & 1.06 pmol/mL at step
4, and 1.51 £ 1.10 pmol/mL at step 5, with no significant
difference among the respective steps (p = 0.217) (Table 3).
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Concermning gender difference, the CgA level was 0.86 +
0.99 pmol/mL for males and 0.76 + 0.78 pmol/mL for fe-
males, and therefore no significant difference between the
two groups was observed (p -0662) (Table 3).

ing the scoring based on the average value of the
summary score for SF-36, PCS indicared that physical QOL
was 48.9  8.90, and MCS indicated that psychological QOL
was 47.1 £ 9.98 (Tuble 2).
Among the B items of the SF-36, the CgA level showed
ignificant negative correlation with the RP score (r =
—0.298, p < 0.05) and the RE score (r = —0.294, p < 0.05),
but no significant correlation was observed with the other
items (Table 4).

In addition, the CgA level in saliva showed a significant
negative correlation with PCS (r = —0.310, p < 0.05), but
nosignificant corelation was observed with MCS (p =0.36)
(Table 4).

Between the CgA level in the saliva and VAS score, a rela-
tively strong negative correlation was observed (r = —0.435,
p < 0.01). In addition, the VAS score showed a significant

ion with all les, except for the SFof SF-36 (p =
0.09) (Table 4).

The CgA level in saliva showed no significant correlation
with %PEF (p = 0.98), which hed a relatively strong pos-
E_hir:ehcnmlulm with the VAS score (r = 0.400, p < 0.01)

le 4).

DisCussioN

In the present smdy the CgA level in the saliva of the
with b | asthma showed no correlation with
the%PEF, but a correlation was observed with the VAS score
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and the PCS score.

Osman et al. reported (8) similar scores in the eight items of
SF36 in patients with asthma whose mean BFEV1.0 was 87.6
£ 18.0%. Since the patients described in the present study
were 91.5 == 25.5%, the present SF36 scores were consistent

The :ubjcclivu symptom score by VAS in asthmatics was
80.8 = 16.4 in our study, but 74.6 in the report by Hazell
et al, (9), although the severity of asthma was not described
mﬂaetrmdy The relationship between the VAS score of

ymp and asthina severity needs to be studied
more precisely.

The average value of the CgA level in saliva for the subjects
in our study was 0.8 = 0.90 pmol/mL., which was higher
than that for the healthy subjects reported by Suzuki et al.
(0.32 = 0.28 pmol/mL) (10). CnA. u.wd as # psychological
stress marker, is a solubl | chromaffin
cells and is thought to bemmated w:ﬂn the storage and se-
cretion of catechol b itis 1 together with
catecholamine into the blood via sympathetic stimulation,
Recently, CgA was detected also in saliva and was proven to
be secreted in saliva owing to psychological stress, from the
submaxiliary gland duct via the autonomic nerve system In
a study by Kanno et al. (11).Nakane et al. reported a signifi-
cant increase of CgA In the saliva due to psychological stress
experienced when speaking in front of an audience or driv-
ing a car, while no significant increase in CgA was observed
during ph ise on a bicycle ergometer, Therefore,
:lunbeusedualus muhod to acute
psychologieal stress in healthy adult subjects (4).

Although there are few reports on the correlation between
chronic stress and the CgA level In saliva, Toda et al. inves-
tigated the relationship between the lifestyle score and CgA
level in saliva in healthy subjecis and found that the CgA
level in saliva was affected by changes in the comprehensive

levels in the saliva of patients with depression, panic disorder,
or white coat at rest were significantly higher
than those of healthy subjects (1.02 = 0.93 pmol/mL, 1.56 +
1.78 pmol/mL, and 8.97 = 6.50 pmol/mL., respectively) (10).
These results suggested that the CgA level in saliva may re-
flect not anly acute stress but also chronic stress.

The effects of steroid on the concentration of CgA in saliva
have never been reported. Inihisuudy there wunoslgm!’-
icant difference between the patients with and those without
inhaled corticosteroid, We think that the cffects of steroid
on the concentration of CgA in saliva need to be evaluated
further,

Significant negative correlations were observed between
the CgA level and RP and between the CgA level and RE in-
dicating that the CgA level in saliva was increased in subjects
when they had been experiencing limitations in both ordinary
wark and daily life over the previous month. In addition, o

significant negative correlation was also observed between
the CgA level and PCS indicating that the CgA level in saliva
was increased in subjects with decreased QOL in the phys-
ical QOL. The evidence suggests that the effects of
asthma on daily life and work result from both the decreased
physical QOL and from psychological stress (4).

The CgA level in saliva and the subjective symptoms score
of VAS showed a weak but significant negalive correlation
indicating that the patients with greater symptoms of dyspnea
showed higher CgA levels in the saliva suggesting a stronger
degree of psychological stress,

When the CgA level in the saliva of asthma patients shows
2 high value, it rm;pr be uupurtml to consider a psychoso-
cial app the stress that pnuems
may :xp:ﬂcnce at hornc and work. Furthermore, it is im-

portant that le around the asthmatics understand the
paychological effects of this disease and provide appropri-
ate

upport.
In this study, 13 subjects had histories of taking oral glu-

lifestyle (12). In addition, Suzuki et al. reported that the CgA.  cocorticosteroid. Seven of them were taking 5 to 10 mg
TABLE 4 —Correlation coofficient between the resp variabies.
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PSYCHOLOGICAL STRESS IN ASTHMA AND CgA
predonisclone every day. Because of asthma severity and be-

cause their s were stable for several months, their
contral levels of asthma in the last week were, therefore,
classified as “controlled™ acconding to the criteria in GINA
2006. Conversely, the remaining 6 subjects were adminis-
tered oral predonisolone (10-20 mg) for a couple of days
a month when they experienced exacerbations. However,
their symptoms were almost stable during the last week.
Their control levels were therefore classified as “controlled™
or “partly controlled” according to the criteria in GINA
2006. In this regard, no subjects administered oral glucocor-
ticosteroids in this study were classified as “uncontrolled”
(Table 1).

In the present study, it was not clear whether the psycho-
logical stress evalusted by CgA came from only asthma or
other factors besides asthma. The control level of asthma
was determined based on the symptoms in the last one week.
Quality of Life in SF36 was estimated for the last one month,
and VAS by subjective symptoms and PEF was determined
on the day tested. The collection of the saliva for CgA was
performed also on the day VAS was tesied.

As described earlier, the current study was a cross-sectional
study and evaluating the relationships between the concen-
tration of CgA in saliva and each variable made it difficult
tolidnewhumrlhepm:hologml stress came from only

ma or other factors besides asthma. To address this prob-
lem, it will be necessary to perform a longitudinal study to
evaluate the relationship between the changes of the concen-
Pﬂ?mm of CgA and the variables including QOL, VAS, and

In conclusion, the CgA level in the saliva in bronchial
asthma patients had no significant correlation with %PEF
that would reflect airfiow obstruction in asthmatics, a tempo-
ral physical abnormality, while there was a significant corre-
lation with RP, RE, and PCS of SF-36 in the previous month
as well as with the oms VAS score. This sug-
gests that the CgA level may therefore be a useful indicator
that reflects the decreased QOL in daily life and work due
to the psychological stress associated with asthma. Further-
more, CgA also refiected the subjective dyspnea symptoms
in such patients rather than the objective impairment.
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ABSTRACT

Background: Bronchial asthma (BA) and allergic rhinitis (AR) are thought to share a comman pathogenesis,
However, reporis conceming the comorbidity of the two diseases in a large-scaled population are rare in Ja-
pan. In the present study, we performed an analysis on the Iwo diseases using questionnaires that addressed
the diagnosis, symptoms and period of occurrence in more than 10,000 patients with BA or AR.

Methods: Patients with BA (adult: n = 2,781, childhood: n = 3,283) and AR (n = 3,845) were enrolled in the
present study during the 3 months from August 1, 2006 to October 31, 2006.

Results: Sixty one percent of the patients with adult BA showed symptoms of AR. Among them, 68% of the
patients were diagnosed with AR. Amaong the patients with childhood BA, 68% showed AR symptoms and 60%
were diagnosed with AR. On the other hand, 49% of AR patients showed BA symptoms and 35% of them wera
diagnosed with BA. The symptoms of both BA and AR in the BA and AR patients were Irequent In two seasons,
March and April, and Sepiamber and October. In addition, BA and AR symptoms often co-occurred in the pa-
tients with BA and AR.

Conclusions: Comorbidity of BA and AR was high in both populations of BA and AR. The symploms of both
BA and AR co-occurred on both a daily and seasonal basis, These resuils suggested that BA and AR share a
common immune-pathogenesis in the airway and need to be treated as a single airway disease.

KEY WORDS
allergen, allergic thinitis, asthma, exacerbation, pollen

allergic rhinitis (AR) has been reported.’ Since Th2

INTRODUCTION lymphocytes, mast cells and eosinophils are known to
The high comorbidity of bronchial asthma (BA) and infiltrate the mucosal layer of the upper and lower air-
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Table 1 Tha ratic of the
Number of cases

ms in BA patients and BA &
With syms

s in AR patients
Withou! complications

Not answeared

Adult asthma 2781
Childhood asthma 3283
Allergic minitis 3945

1,683 (60.8%)"
2,238 (66.2%)"*
1,835 (49.0%)

1,044 {37.5%) 44 1.8%)
1,035 (31.5%) 10 (0.3%)
2,010 (51.0%) .

The following questions o the pationls with adult BA, childhood BA and AR;

1) Guestion to BA patients: Have you had an

such as

repeatedly when you did not have a cold?

in which symg

9. runmy nose and stully nose developed

2) Question to AR: Hnwrmmﬁunmmmmmmnmmmmmchulwhmm cough, sputum, and

exercise-induced o difficulty di

dly when you did not have a cold?

" mmmmmhmmmmmmmmm
*Adull asthma vs Allerglc rinitis, p < 0.001, **Chiidhood esthma vs Allergic rhinilis, p < 0.001 by 32 analysis.

ways of these two dwem they have been thought
to share a is.87 Inhalant aller-
mmmmunwﬁa\mdaﬂhmbeeullsocwlu-
ated.®

Rmr:nﬂyﬁﬂmdhﬂh.weoomelnbe idered

nial allergic rhinitis or seasonal allergic rhinitis?";
“Do you have symptoms such as sneezing, runny
nose and stuffy nose when asthina is aggravated?;
“In which months do you have symptoms such as

as "one airway d " and ther ti
have been mnmﬂmd connnen‘l vnlh this mnmpt.'
Tﬂdltr id i al i Ol'ld]E'L_ hid

zi runny nose and stuffy nose?; and "In
which months do you have aggravated symptoms of
asthma?”. In these questionnaires, the patients could

ity of BA and AR have been reported globally. Gre-
isner, ef al. reported that among college students in
the US, §5.7% of patients with BA had a history of AR.
On the other hand, the frequency of asthma was
16.2% among individuals with rhinitis in a European
population.? There have been few reports on the
comorbidity of BA and AR in a large Japanese popula-
tion. The present study examined more than 10,000
patients, including patients with adult BA, child BA
and AR, in the same period in the Tohoku district of
Japan.

METHODS

Subjacts: The subjects enrolled in the present study
were patients who visited private medical offices, pub-
lic hospitals and university hospitals during the 3
month period from August 1, 2006 to October 31,
2006, in the Tohoku district of Japan. The patients
wilihBA{n 2,781) wﬂ!dhnmdbylnum:lmedi»
cine physi % to ATS guideli The pa-
mumﬂ:d;ﬂdhmdﬂ&(u-i.zammmleu
than the age of 16 years were diagnosed by pediatri-
cians according to the ] Pediatric Guideli
for the Tr and Manag of Asthma 2005.7
The patients with AR (s = 3.045) who included both
childrennnd adults were diagnosed by otolaryngolo-
gists according to Practical Guideline for the Man-
oxem:nt of Allergic Rhinitis in Japan.10
1 fre; The pati were req 1 to an-
swm' a questionnaire bned on the following gues-
tions: for patients with adult BA and child BA, pa-
tients were asked “Have you had an experience in
which sy such as ing, runny nose and
stuffy nose dmhped repeatedly when you did not
have a cold?”; “Have you been diagnosed with peren-
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“all year™ when they had the symploms per-
lly. For pati with AR, pati were asked:

“Have you had an experience in which asthma-like
tyﬂwwmnwchma mc:ins sound, caush mwm
and exercise-ind g difficulty d
reputedlywhmyuu did nor.hm a cold?™; "Hwewu
been diagnosed with asthma?®; “Do you have asthma-
like symptoms when allergic rhinitis is aggravated?";
“In which months do you have symptoms such as
sneezing, runny nose and stuffy nose?”; and "In
which months do you develop asthmalike symp-
toms?". In the patients with childhood BA, the moth-
ers or adult d. ed the tions if the
patients seemed unable to understand the question-
naire.

Statistics: Data in the present study were analyzed
by McNemar Analysis and 32 analysis.

RESULTS

COMORBIDITY OF BA AND AR

Among the patients with adult BA (n = 2,781), 60.8%
angwered that they had had symptoms of AR (Table
1). Among the adult BA ts with AR symp

(m = 1,608), 68.2% were dingnosed with AR (Table 2).

Among patients with childhood BA (» = 3,283),
68.2% answered that they had had symptoms of AR
(Table 1). Among the childhood BA patients with the
AR symptoms (n = 1,335), 59.7% were diagnosed with
AR (Table 2).

On the other hand, among patients with AR (n =
3,945), 40% answered that they had ever had symp-
toms of BA (Table 1). Among AR patients with BA
symptoms (¢ = 1,935), 34.8% had been diagnosed
with BA (Table 2).

The ratios of subjects with AR symploms among
both adult and childhood BA patients were signifi-
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Comarbidity of Bronchial Asthma and Allergic Rhinitis

Table 2 mmdmommnthMMmemntﬂmmmﬂmwimﬂawmulum

Number of cases omnmd Not diagnosed Not answerad
Aduit asthma 1,683 1,185 (66.2%)* 509 (30.1%) 20 (1.7%)
Childhood asthma 2,238 1,335 (50.7%)** 873 (35.0%) 30 (1.3%)
Allergic rhinitls 1,835 674 (34.8%) 1,219 (83.0%) 42 (2.2%)

The faliowing questions 1o the patients with adult BA, childhood BA and AR;

1) Quastion to asthma patients: Have you been diagnosed with perennial allargic minitis of seasonal allergic rhinitie?
2) Guestion to patients with allergic rhinitis: Have you been diagnosed with asthma?

*Adult asthma vs Allergic rhindils, 5<0.001, **Childhood asthma vs Allergic rhinitis, p<0.001 by 12 analysis.

Table 3 The ratio of the subjects who aggravated bath AR and BA symploms in BA patients with AR symp and AR pa-
tients with BA symptoms
Number of cases Aggravaled Not agg: Not d
Adult asthma 1,693 886 (52.3%)"* 769 (45.4%) 38 (2.2%)
Childhood asthma 2,238 1,301 (62.2%)" " 810 (36.2%) 37 (1.7%)
Allargic rhinitis 1,935 1,449 (74.9%) 402 (20.8%) B4 (4.3%)
The 10 the patiants with adult BA, childhood BA and AR;

1) Question 1o asthma patients: Do you have symploms such as sneezing, runny nose and stuffy nose when asthma is aggravated?
2) Question to patients with allergic rhinitis: Do you have asthma-like sympioms when afiergic rhinitis is aggravaied?
*Adull asthma vs Allerpic rhinitis, p < 0.001, * *Childhood asthma vs Allergic rhinitis, p < 0.001 by 32 analysis.

cantly higher than that of subjects with BA
nmong AR patients, In addition, the ratios of subjects
g d with AR g both adult and childhood
BA patients were slgm.ﬁmuy higher than that of sub-
jects di d with BA g AR patients. In the
current study, the complications of AR in adult and
child BA patients, and BA in AR patients were diag-
nosed according to the questionnaire.

CO-OCCURRENCE OF THE SYMPTOMS OF BA
AND AR
Among patients with adult BA (» = 1,693), 52.3%
showed AR symptoms when their BA symptoms were
aggravated. Sixty two percent of the patients with
childhood BA (n = 2,238) also showed J'\R symploms
when their BA were aggr

On the Dihr:r hand, among patients with AR (n =
1,935), 74.9% showed BA sympl.ums when their AR

were agg

'I'he ratios of subjects with both aggravated AR and
BA symptoms among both adult and childhood BA
patients were significantly lower than that of those
among AR patients (Table 3).

FREQUENCY OF SYMPTOMS OF BA AND AR

Among patients with adult BA, symptoms of BA oc-
curred frequently in spring (March and April) and
autumn (September and October). These two peaks
in the frequency of symptoms were statistically sig-
nificant compared with the mouth with the lowest fre-
quency. Among those patients, the symptoms of AR

Allergology International Vol 58, No1, 2000 www jsaweb jo/

occurred frequently in two seasons such as March

and April, and September and October, the same as

with the BA symptoms (Fig. 1). The two peaks of AR

symptoms among the adult BA patients were also sig-

nificant. The ratio of the adult BA patients with peren-

ulal symptoms of BA was 13.6% and 33.7% of these
1 perennial symp of AR

Among the patients with childhood BA (n - 2,238),
the symptoms of BA also occurred frequently in
spring and autumn, similar lo those of adult BA (Fig.
2). Among these, the symptoms of AR occurred fre-
quently in two seasons such as March and April, and
September and October, similar to that scen in the
adult BA patients (Fig. 2). The two peaks of AR symp-
toms in the childhood BA patients were also seen in
two seasons such as March and April, and September
and October. Among the child BA patients, 59%
showed perennial symptoms of BA and 30.2% of these
showed perennial symptoms of AR.

On the other hand, in the AR patients, AR symp-
toms occurred frequently also in spring and autumn,
similar to those of adult BA and childhood BA pa-
tients. In the same periods, the BA symptoms in the
AR patients also occurred frequently, and the two
peaks of frequency were significantly high (Fig. 3).
Thirty five percent of the AR patients showed peren-
nial symptoms of AR and 23.7% of these showed per-
ennial symptoms of BA

DISCUSSION
The present study confirmed the high comorbidity of
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Fig. 1 Frequency ol BA and AR symptoms in adult BA patients, The following questions
were given 1o the adull BA p who diy developed symp of sneezing,
runny nose or stuly nose withoul having a cold: 1) In which monihe do you have symp-
toms such as sneezing, runny nose and stuffy nosa?; 2) Do you have aggravated symp-
toms of asthma in specific months?

] Symptoms of allergic rhinlis

[:2 = I Asthma-like symptoms
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Fig. 2 Frequency of BA and AR symp in i BA p The following ques-
tions were given to the childhood BA patients who repestedly developed symploms of
sneazing, runny nose or stuffy nose without having & cold: 1) In which months do you
have symptoms such as sneazing, runny nose and stuffy nose?; 2) Do you have aggra-
valed symptoms of asthma in specific months?

ot
JAN FEB MAR APR MAY JUN JUL

BA and AR. The symptoms of BA and AR frequently
occurred in the same periods such as spring and
autumn, The co-occurrence of the symptoms of the
two di was den 1. These results tend to
confirm that AR and BA share common pathogenesis
in the upper and lower airway.
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Based on the AR symptoms, the ratio of comorbid-
ity of AR was suggested to be 60.8% among the pa-
tients with adult BA and 68.2% among those with
childhood BA. Greisner et al. reported that 85.7% of
patients with BA had a history of AR in the US.) Soler
¢! ¢l. reported that 63.4% of the patients with asthma

Allergology International Vol 58, No1, 2009 www.jsaweb.jp/
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Fig. 3 Frequency of BA and AR symp

The foliowing stions wore
without hav-

d asthna-tike

given 1o patients with AR wha rep

Ing a cold: I}Dowuhmmnmdwmnfﬁmmﬁuhmwﬂcmm? 2
In which months do you develop asthma-like symploms?

(m = 546) had seasonal AR and 77.3% of these had per-
ennial AR Linneberg ef al. reported that 89-100% of
patients with allergic BA (» = 734) had allergic rhini-
tis in Denmark.® These reported ratios of comorbidity
of AR in subjects with BA were higher than those in
our study. In the study by Linnéberg ef al., the ratio
of comarbidity of AR was based on pollen-sensitized
allergic asthma. In the present study, the adult BA
population included both atopic and non-atopic BA.
The comorbidity with AR is thought to be less fre-
quent among non-atopic BA subjects compared to
those with atopic BA.4 The ratio of comorbldity of AR
among BA subjects may, therefore, depend on the ra-
tio of atopic BA pati in the population. Masuda ef
al. reported that 77.7% of 130 children with asthma
(ages 2 through 10) had co-existing AR based on ob-
jective findings in a Jag lation.!? Qur data
showed a slightly Iom ratio of comorbidity of AR
(68.2%) in patients with childhood BA. In this case,
the difference in the ratio of comorbidity may be
caused by the age of the subjects and by the way of
diagnosing AR. In the present study, the ratio of
comorbidity of BA in AR patients (49.0%) was lower
that of AR in BA patients (60.8% in adult BA patients,
68.2% in childhood BA patients). H , We have
no dala concerning the allergic disposition of the BA
patients in the current study. Mullarkey ef al. re-
ported that 58.8% of patients with AR had histories or
findings consistent with asthma.? Globally, the popu-
Intion size of AR seemed larger than that of BA. In ad-
dition, AR from ceglar pollen occupies a dominant po-
sition in Japan.!35 However, Japanese cedar pollen Is

Migrgology International Viol 58, No'1, 2000 www jsaweb.ip/

not thought to be closely associated with BA com-
pared to other allergens, such as orchard grass, rag-
weed, or mite.'® This may account for the fact that
the ratio of the comorbidity of BA in AR patients ap-
peared to be lower than that of AR in BA patients.
However, we have no data to specify the AR patients
with Japanese cedar pollen in the current study. This
study was performed based on a questionnaire in a
large population. Therefore, the diagnosis of AR in
adult and child BA patients, and BA in AR patients
may have some limitations. However, we believe that
the obtained results including comorbidity of BA and
AR have some meaning.

The present study demonstraled that there were
two seasonal peaks of frequency of both AR and BA
symptoms, in spring and sutumn among both the
adult and the childhood BA patients. In addition,
these two seasonal peaks in the frequency of both AR
and BA symptoms in AR patients were also evaluated.
We have no clear evid o to the questi
of why the AR and BA symptoms co-occurred in the
mncmmmuainlhe adult BA, childhood BA and

ARp H . we can speculate that possibl
causes include seasonal pnllt:n changc of I.Empern-
ture, change of her, vira ion etc.

them, seasonal pollen are important allergens that in
duce AR and BA symptoms in the spring and autumn.
Japanese cedar pollen is known to be a major allergen
that induces AR symptoms in the spring all over Ja-
pan. While Japanese cedar pollen is not closely asso-
ciated with BA ¥ other seasonal pollen such as rag-
weed, mugwort, orchard grass, birch etc. are thought
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to be common seasonal allergens associated with AR
and BA. In this context, the pollen allergens common
to AR and BA might play a role in inducing both AR
and BA symptoms in spring and autumn,

The present study also revealed that AR and BA
symptoms co-occurred both seasonably and perenni-
ally among 52.3% of adult BA, 62.0% of childhood BA
and 74.9% of AR patients by asking in the question-
naire whether AR symptoms were perennial or sea-
sonal. The common triggers including allergens as
described above were the probable causes, Beside
these, AR exacerbation has been thought to provoke
airway inflammation in the lower respiratory tract or
to induce an increase in airway hyperresponsive-
ness. 1719 Our results revealed that the ratio-of AR pa-
tients with BA symptoms when patients experienced
aggravated AR was significantly higher than those of
adult and childhood BA patients with AR symptoms
when they experienced aggravated BA. These find-
ings indicate that more AR patients showed BA symp-
toms with AR exacerbation as compared with the BA
patients with AR symptoms with BA exacerbation.
‘These results support the idea that allergic infl

2. Mullarkey MF, Hill ]S, Webb DR Allergic and nonaller.
gic rhinitis: their ch fzation with tion to the
meaning of nassl eosinophilia. J Allergy Clin Immunol
1980,65:122-6.

3. Malo JL, Lemiere C, Desjardins A, Cartier A. Prevalence
and intensity of rhinoconjunctivitis in subjects with oceu-
pational asthma. Exr Respir [ 1997;10:1513-5.

4, Leynaert B, Neukirch C, Kmrrsaaf Assodaﬂonbe—
tween asthma and rhinitis g to slopic i
tion in u population-based study. JA.'i'crg Clin Immunol
2004;113:8693.

5. Linneberg A, Henrik Nielsen N, Frolund L, Madsen F,
Dirksen A, Jorg T, for the C 1 Allergy
Study. The link between allergic rhinitis and allergic
asthma: a prospective population-based study. Allergy
2002;57:1048.52.

6. Luskin AT, Scherger JE, Pollart SM. Beyond the nose:
the systemic inflammatory effects of allergic rhinitis. Hosp
Fhysician 2004:13-22,

7. Gelfand E. Inflammatory mediators in allergic rhinitis. J
Allergy Clin Immunol 2004:114:5135-8.

8.B t J, Van C berge P, Khaltaev N, for the
ARIA Workshop Group and theWorld Health Organiza-
tion. Allergic rhinitis and its impact on asthma, J Allergy
Clin Immunol 2001:108(5 Suppl):S147-334.

tion in the upper airway influences airway hyperre-
sponsiveness in BA.1819 In addition, this result seems
to indicate that the upper airway symptoms tended to
induce the lower airway symptoms more than the
lower airway symptoms influenced the upper airway
symptoms.

Our results also revealed that BA aggravation in-
duced AR symptoms and, vice versa, AR aggravation
induced BA symptoms in BA and AR patients. It is hy-
pothesized that the inflammation in the upper airway
in AR and that in the lower airway in BA influence
each other vig the systemic circulation and nervous
system. 2022 This mechanism may contribute, at least
in part, to the co-occurrence of AR and BA symp

9. Jap Pediatri Nlurgnlnglﬂ.‘i Society. Morikawa A,
Nishima S (eds). [k Pediatric Guideline for the
Treats and M ¢t of Asthma 2005). Tokyo:
Kyowa Kikaku, mﬂn]mneae)

10. Nasal i Commil [Practi-

Allergy TV
cal Guidaline for the M af Allergic Rhinitis in Ja-
pan], 5th edn. Tolyo: Life Science, 2005(in Japanese).
1. Sﬁlér M, Mﬂ.u.}. ‘Townley R & ¢l. The anti-IgE antibody
t and steroid require-
ment in allergic asthmatics. Ewr Respir J 2001;18:254.61.
Erratum in: Ewr Respir ] 2001;18:738-40,
12 Masuda S, Fujisawa T, Katsumata H, Atsuta J, Iguchl K,
Kamiya H. Nasal symptoms in children with bronchial
asthma [ab ). J Allergy Clin I { 2003;11 1:5138.
13. Slkm-ai\’ Nakamura K, Teruya K ef al. Prevalence and
rilk fnctors of allergic rhinitis and cedar pollinosis among
men. Prev Med 1998,27:617-22,

both seasonally and perennially among the patients
with adult BA, child BA and AR.

In conclusion, the high comorbidity of BA and AR
was comfirmed in a large Japanese population. The
co-occurrence of the symptoms of the two diseases
suggests that AR and BA share a common pathogene-
sis and should be treated as a single airway disease.
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