Original Paper

International Archives of

Allergy...

Int Arch Allergy Immunol 2014;163:313-318
Immunology

DOI: 10.1159/000360734

Received: September 30, 2013
Accepted after revision: February 17,2014

Published online: April 29, 2014

A Nasally Applied Cellulose Powder in Seasonal
Allergic Rhinitis in Adults with Grass Pollen Allergy:
A Double-Blind, Randomized, Placebo-Controlled,
Parallel-Group Study

Nils Aberg? S.Tetjana Ospanova® Nikolai P. Nikitin® Jean Emberlin®

© . Karger AG, Basel

PROOF Copy
for personal
use only

ANY DISTRIBUTION OF THIS
ARTICLE WITHOUT WRITTEN
CONSENT FROM S. KARGER
AG, BASEL IS A VIOLATION
OF THE COPYRIGHT.

Aslog DahlP

Departments of 2Pediatrics and PBiological and Environmental Sciences, University of Gothenburg, Gothenburg,
Sweden; “‘Department of Internal Medicine, National Medical University, Kharkov, Ukraine; dRUSSLAN Clinical Research,

Douglas, Isle of Man; ¢Allergy UK, Sidcup, UK

Key Words
Allergic rhinitis - Barrier protection - Cellulose powder -
Clinical trial - Grass pollen

Abstract

Background: A nasally applied cellulose powder is increas-
ingly used in many countries as a remedy for allergic rhinitis.
In 2009, a 4-week study in birch pollen-allergic children
showed a reduction in nasal symptoms. The best effect oc-
curred on days with lower pollen counts. The present study
in grass pollen-allergic adults used the same basic design.
Methods: In May 2013, a double-blind, placebo-controlled
study was conducted in 108 patients with allergic rhinitis
due to grass pollen (18-40 years of age). SMS on mobile
phones were used as reminders of treatment and reporting
of symptom scores. Results: We found significant reductions
in severity scores for sneezing, runny nose, stuffy nose and
symptoms from eyes and lower airways, both separately and
together (all p <0.001). Reflective opinion of effect and guess
on treatment at follow-up visits (both p < 0.001) confirmed
a high efficacy. No clinically significant adverse effects were
reported. Conclusions: The product provided significant
protection against all seasonal allergic rhinitis symptoms

from both upper and lower airways during the grass pollen
season in an adult population. The magnitude and scope of
efficacy support the use of the product as an early choice in
the treatment of allergic rhinitis. ©2014 S. Karger AG, Basel

Introduction

Allergic rhinitis is a very common chronic condition.
In the United States alone, it affects 65 million people [1].
The prevalence of allergic rhinitis increases with age [2],
peaking in teenagers and young adults, and allergy to pol-
len is a predominant cause [3]. The adverse consequenc-
es for the individuals include impacts on their education-
al career [4] and substantial suffering [5]. A range of rem-
edies and treatments is available on prescription and over
the counter. Nasal steroid sprays are considered most ef-
ficacious but many sufferers are reluctant to take them
due to fear of adverse effects.

An inert cellulose powder (Nasaleze®) has been on sale
asa medical device against hay fever in Europe since 1994.
It is applied in the nostrils by a simple puffer device. The
mechanism of action of the cellulose is through a reaction
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with moisture on the mucous membrane, which forms a
gel layer. This protective barrier on the nasal mucosa
helps to prevent the contact between inhaled allergen and
mucosal cells [6].

A double-blind, placebo-controlled study of birch pol-
len-allergic children in Sweden showed a significant al-
leviation of runny nose and total nasal symptoms [7]. The
best effect was seen on days with pollen counts defined as
low or moderate. Our hypothesis was that the trial prod-
uct in the given dosage should be even more efficacious
in grass pollen allergy, a more common problem in a
global perspective. In contrast to birch pollen, which is
dispersed during a limited period of often intense flower-
ing, grass pollen is often present in the air for several
months, and days with low-moderate values generally
predominate [7, 8]. The present study aimed to assess the
efficacy of the powder in grass pollen rhinitis in young
adults on the European continent using the same basic
design as the Swedish study in children.

Methods

Research Design

The study was performed at the University Clinics of Kharkov
and Dnepropetrovsk, Ukraine, in May 2013, which are urban areas
situated in a region dominated by semiarid grassland, which is to
a large degree converted into agricultural land. The growing sea-
son starts in April, and grass flowering mainly occurs in May and
June. A power calculation based on the study in children [7] cor-
responded to the number of subjects obtained. Subjects 18-40
years of age (n = 108) were recruited locally among the patients
already followed at respective clinics. All of them had a history of
typical nasal symptoms of seasonal allergic rhinitis (SAR) during
late spring to early summer. At the first appointment, patient his-
tory was scrutinized and severity was assessed. To exclude severe
disease, we did not accept patients with previous use of nasal ste-
roids or an assessed current need for nasal steroids. Subjects should
not have perennial symptoms or a history of asthma. They were
tested with a blood sample for ImmunoCAP specific IgE for timo-
thy grass pollen and birch pollen, with >0.35 kU/ml counted as
positive. A positive test for timothy grass pollen was required for
inclusion.

The patients were randomly assigned to active or placebo
groups using an identical device to be puffed in each nostril 3 times
daily. The nasal powders were supplied in plastic containers, which
deliver the powder from a nozzle when squeezed. The exact
amount delivered is not standardized and the variation in the pat-
terns of deposition in the nose is not known. The placebo was a
lactose powder with the same particle size, appearance and the
same tinge of mint taste as the cellulose powder.

After emergency contacts with the investigators, rescue medi-
cation could be obtained. It consisted of oral antihistamine, lorata-
dine (10-mg tablets) and sodium cromoglycate eye drops. Each
subject obtained oral and written instructions about the SMS. The
SMS reporting of symptoms started with a 3-day run-in period
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before the treatment and continued during the 4-week treatment
period during the grass pollen season.

Three times a day the patients were reminded by SMS to take
their nasal puffs and were asked to confirm the intake by a response
SMS. In the evening, they were asked about the severity of symp-
toms during the preceding day from the nose, eyes and lower air-
ways and to answer with a figure from 1 to 6, corresponding to (1)
no trouble at all; (2) little trouble; (3) moderate trouble; (4) rather
much trouble; (5) much trouble and (6) very much trouble. For the
nose, scoring of sneezing, running nose and blocked nose were re-
ported. For the eyes and lower airways, only a concluding figure
was used.

In the registration, a question on the use of rescue medication
was added daily.

At a concluding appointment after the treatment period, the
subjects were asked about their global opinion of the efficacy: no
effect, good effect or very good effect. They were also asked whether
they believed they had obtained the active substance or placebo.
Adverse events including discomfort related to the treatment were
affirmed or denied.

Pollen Counts

Daily average grass pollen concentration was recorded with a
nonstandard volumetric spore trap, which was situated on a bal-
cony in an urban environment near the center of Kharkov.

Statistical Methods

For each question, the mean score was calculated for the whole
28-day period for every subject. Mean values for the sum of all
scores as well as the sum of the nasal scores were also calculated.
The scores from the two treatment groups were then compared
using t tests. The group comparison of reflective opinions and the
guess on obtained medication at the follow-up visit were assessed
using the x? test.

The study was approved by the local ethics committees at the
respective hospitals.

Results

For the study, 108 patients were recruited. One subject
in the placebo group withdrew during the 1st day of treat-
ment because of nasal irritation and was the only patient
not included in the full analysis set. One further subject
in each group was tainted with protocol violations but
analyses with exclusion of these did not cause discernible
changes of the results. Therefore, all analyses presented
were based on the full analysis set of the population. The
group characteristics (table 1) were equivalent except for
a slightly higher age in the active group. Less than half of
the participants in both groups had a positive test for
birch pollen in addition to the grass pollen allergy. There
were more female than male subjects.

An excellent compliance was obtained in that the sub-
jectshad a very good adherence to the requirements of the
study, such as reporting their symptoms. Missing replies
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Fig. 1. Sum of nasal symptoms day by day in the respective groups
(full analysis set, n = 107). Significance of daily group differences:
May 1, nonsignificant, May 2, p < 0.05, May 3-28, p < 0.001.

were not replaced but just omitted. Still, no analysis was
based on less than 50 answers from the placebo group and
51 from the active group. The severity scoring during
May 1-28 is shown in table 2. The mean scores were gen-
erally in the low range. Over the entire 4 weeks, there was
a highly significant reduction in all symptoms from the
nose, eyes and lower airways in the active group com-
pared to the placebo group both for separate symptoms,
total nasal symptoms, and all symptoms from upper and
lower airways taken together.

Total nasal scores each day are shown in figure 1. The
fluctuations in severity were relatively small. A 3-day run-
in served as a technical adjustment period and no more
than 66 subjects participated any day; the scores were vir-
tually identical in the two groups. The following 3 days,
the difference between the groups increased markedly,
followed by a slightly increasing divergence between the
groups with duration of treatment. Except for the 1st day,
the group differences were significant (day 3 and later, all
p < 0.001).

At the follow-up visit, the global appreciation of treat-
ment was in strong and significant favor of the active
treatment (table 3). The subjects also guessed which treat-
ment they had received; guessing that the active treat-
ment was received was 10 times more common in the ac-
tive group than in the placebo group (table 4).

There were only a few signs of adverse events reported
during the treatment period (active group 1) or at the fol-
low-up visit (placebo group 4, active group 5); almost all
of these concerned nasal irritation and none was severe
or serious. Correspondingly, only 1 patient in each group

Cellulose Powder in Allergic Rhinitis

Table 1. Group characteristics for the full analysis set

Characteristics Placebo Active Total

Mean age, years 24.5 29.3 26.9

Positive test for pollen, n

Birch 24 (45.3%) 23 (42.6%) 47 (43.9%)

Timothy grass 53 (100%) 54 (100%) 107 (100%)
Gender, n

Female 34 (64.2%) 34 (63%) 68 (63.6%)

Male 19 (35.8%) 20 (37%) 39 (36.4%)

Table 2. Total of symptoms scored retrospectively at night for 4
weeks

Question Placebo Active p value
(n=53) (n=54)
Sneezing 2.31 1.65 <0.001
Runny nose 2.37 1.75 <0.001
Blocked nose 2.32 1.76 <0.001
Eye symptoms 2.18 1.59 <0.001
Lower airways 1.92 1.44 <0.001
Sum of nasal symptoms 6.99 5.16 <0.001
Sum of all symptoms 11.1 8.19 <0.001

Table 3. Global opinion about the effect of treatment reported at
follow-up

Opinion Placebo, n Active, n
No effect 28 (52.8%) 4 (7.4%)
Good effect 12 (22.6%) 32 (59.3%)
Very good effect 1(1.9%) 15 (27.8%)
Don’t know 12 (22.6%) 3 (5.6%)

Group differences, p < 0.001.

Table 4. Patient’s guess about treatment received reported at fol-
low-up

Guess Placebo, n Active, n

Active 4(7.5%) 44 (81.5%)

Placebo 26 (49.1%) 4 (7.4%)

Don’t know 23 (43.4%) 6 (11.1%)
Group differences, p < 0.001.
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received emergency medication in terms of antihistamine
tablets, and none received eye drops.

Pollen Counts

The daily average grass counts were low and never ex-
ceeded 25 grass pollen grains/m?. The situation of the trap
was not optimal to monitor the regional pollen load ad-
equately, but the results confirm the presence of grass
pollen in the air throughout the study period.

Discussion

Since 1994, this British remedy for hay fever has been
on sale as a medical device and it has been increasingly
used in many parts of the world. In various previous stud-
ies, the inert cellulose powder has been free from clini-
cally significant adverse effects [7, 9, 10], making the
product particularly attractive for over-the-counter use
and self-medication. A previous double-blind, placebo-
controlled study of birch pollen-allergic children in Swe-
den showed a significant alleviation of runny nose and
total nasal symptoms [7]. In a previous study on adults
with grass pollen rhinitis, there was a reduction in rescue
medication but no decrease in symptom scores [9]. The
dosage of the trial product in this study varied, however,
and was generally lower than in the Swedish study in chil-
dren as well as in the present study.

The use of SMS on mobile phones for reminders and
reporting of symptom scores was an original feature in
the Swedish children’s study that we wanted to test in an-
other clinical context. The continuous and instantaneous
reporting of symptom scores into a database speeds up
the study procedure and allows a continuous supervision
of the study progress on an individual level. This use of
mobile phones implies a further development of e-dia-
ries, a methodology with clear benefits compared to paper
records in terms of compliance and data safety [11]. The
high response rate in symptom reporting and other as-
pects of the study may be due to both the interactive de-
sign and, as we were told, a strong historical tradition of
compliance in the area.

Population

The study population was drawn from patients
presenting to university hospital clinics. All subjects in
the study had a laboratory-confirmed allergy to grass
pollen of mild/moderate severity; exclusion criteria
were a history of asthmatic or perennial symptoms at in-
clusion or previous use or assessed need of nasal steroids.
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Dosage

The fixed dose of 3 times daily was the same as in the
Swedish children’s study and is based mainly on clinical
experience. For the period of most intense pollen expo-
sure, it may have been somewhat insufficient, but for the
more moderate exposure that is most common during
grass pollen seasons in many temperate areas [7, 8] it may
be more adequate. Another reflection is whether the eve-
ning dose really was necessary when the daily pollen ex-
posure was finished; morning and afternoon dosage may
have been sufficient. On the other hand, the inert nature
of the product allows for considerable dosage increase on
demand.

Efficacy

There was a strong and highly statistically significant
reduction in all symptom scores analyzed both separately
and together. The scoring was also relatively low in the
placebo group, which might depend both on the severity
of the disease and the pollen exposure. The relief of ocular
and bronchial symptoms is considered secondary to the
nasal effects in line with the concepts of ‘united airways’
[12] and naso-ocular reflex [13]. It might be that a certain
threshold of nasal disease is necessary in order to elicit the
secondary organ effect and that the very low level of nasal
symptoms in the active group largely remained below this
hypothetical threshold.

The reflective opinion on the effect and guess on treat-
ment obtained was similarly convincing and corroborates
the picture of a pronounced clinical effect.

The symptom reduction was larger than in the corre-
sponding study in Swedish children with birch pollen al-
lergy both in terms of absolute scores and relative reduc-
tion [7]. One apparent difference between the studies was
the pollen seasons. The Swedish birch pollen season in
2009 was intense [7] and the grass pollen load in Kharkov
during the present study was light, a fact that probably
also explains the small day-by-day fluctuation in mean
symptom scores in the present study compared to those
reported in other studies [7, 14, 15].

In the study of children in 2009, there was an increased
efficacy in periods with lower pollen counts, which can be
interpreted in support of the opinion that the product is
most appropriate for mild/moderate disease. Maintain-
ing relative freedom from nasal symptoms may be of par-
ticular importance for this kind of treatment. Any break-
through of nasal symptoms may readily reduce the poten-
tial action of the product; a blocked nose may obstruct the
deposition, a sneezing and runny nose may throw it out.
There are no restrictions other than convenience in the
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concurrent use of other remedies [7]. Such combinations
may in certain severity grades be necessary to maintain
the wanted and optimal freedom from symptoms.

Another aspect of the efficacy is demonstrated in the
day-by-day view of nasal symptom scores. There is an ap-
parent long-term increase in efficacy, which may support
the general advice to start the treatment early, sometimes
even before the pollen season has begun.

Nasal steroid sprays are recommended as the first
choice in the international ARIA (Allergic Rhinitis and
Its Impact on Asthma) guidelines [16]. These guidelines,
however, do not discuss non-pharmacological products,
probably due to the scarcity of studies of acceptable sci-
entific quality in this context. The degree of symptom
reduction in the present study is comparable with a usu-
al result in placebo-controlled studies of nasal steroids
and oral antihistamines [17, 18]. Hence, considering the
complete absence of significant adverse effects and, with
a reservation for the huge imbalance in the number of
studies performed compared with intranasal steroid
treatment, we suggest that this kind of barrier protection
may be tried as an early choice in the treatment of SAR,
particularly in the mild/moderate stages of the disease,
corresponding to the selected contingent in the present
study; our inclusion criteria selected cases with mild/
moderate disease, and the degree of severity also com-
prised the majority of patients with allergic rhinitis [4].

Furthermore, the ARIA guidelines state that allergen
avoidance should be part of the management strategy
[16]. From a biomedical point of view, the use of cellulose
powder is an avoidance measure acting locally on a cru-
cial point of the pathogenetic chain. For many sufferers,
a number of psychosocial adverse effects are related to
general environmental measures. If this can be averted by
the use of a handy spray it may be very valuable. There are
other effects of allergen exposure which are related to nat-
ural tolerance induction or protection from sensitization
[19]. Reduction of the amount of environmental allergen
exposure may reduce such a potentially beneficial devel-
opment. The use of this product implies a targeted avoid-
ance measure for the intranasal route, but it allows all
other mucosal allergen exposure. Therefore, theoretical-
ly, it may disturb a natural tolerance induction less than
gross environmental measures would.

Other Non-Pharmacologic Treatments

There are other local nasal treatments acting physi-
cally. The best known is intranasal irrigation with saline
[20]. A gel formulation from seawater using a barrier con-
cept was efficacious against allergic rhinitis in an experi-

Cellulose Powder in Allergic Rhinitis

mental setting [21]. Another product based on the bar-
rier principle, an oil emulsion, has shown a protective ef-
fect in a pollen challenge study but with a mode of
treatment not feasible for clinical conditions [22]. The
magnitude and scope of efficacy in the present study,
however, prevails in comparison.

Pollen Exposure

The choice of grass pollen in this study was partly be-
cause it is probably the most common allergen in SAR in
Europe and globally. Based on the profile in children with
a better effect of the product in periods of lower birch pol-
len exposure and the many days with low/moderate pol-
len counts that are common during the generally long
grass pollen seasons [7], we also expected a high efficacy
in grass pollen SAR. The pollen counts from the non-
standard volumetric spore trap were low and never ex-
ceeded 25 grass pollen grains/m>. The construction of the
trap and its location, however, were not optimal to regis-
ter the regional pollen load adequately, but the counts
confirmed the presence of grass pollen in the air through-
out the study period.

Conclusions

We could demonstrate that the efficacy of a cellulose
powder in the treatment of birch pollen SAR proven in
children was even more pronounced in grass pollen SAR
in adults, both in terms of magnitude and scope of symp-
tom reduction. All nose, eye and lower airway symptoms
were substantially alleviated. As grass pollen allergy is a
very common condition all over the world, we believe
that this product will provide an increasingly significant
contribution to the scope of treatments available today.

Acknowledgments

Nasaleze Ltd, UK, sponsored the study and supplied test prod-
ucts. The Clinical Trial Management Organization workup was
diligently performed by the staff at Russlan Clinical Research. We
are grateful to the staff at the Department of Internal Medicine,
Kharkiv National Medical University, and Dr Svitlana Kharkivska
and the staff at the Mechnikov Dnipropetrovsk Regional Clinical
Hospital, Ukraine, for their skill in performing the clinical work
and logistics related to the patient contacts.

Int Arch Allergy Immunol 2014;163:313-318
DOI: 10.1159/000360734

317



—

References

Nathan RA, Meltzer EO, Derebery ], et al: The
prevalence of nasal symptoms attributed to
allergies in the United States: findings from
the burden of rhinitis in an America survey.
Allergy Asthma Proc 2008;29:600-608.
Aberg N, Engstrom I: Natural history of al-
lergic diseases in children. Acta Paediatr
Scand 1990;79:206-211.

Hesselmar B, Aberg B, Eriksson, Aberg N: Al-
lergic rhinoconjunctivitis, eczema, and sensi-
tization in two areas with differing climates.
Pediatr Allergy Immunol 2001;12:208-215.
Sundberg R, Torén K, Héglund D, Aberg N,
Brisman J: Nasal symptoms are associated
with school performance in adolescents. ] Ad-
olesc Health 2007;40:581-583.

Valovirta E, Myrseth SE, Palkonen S: The
voice of the patients: allergic rhinitis is not a
trivial disease. Curr Opin Allergy Clin Immu-
nol 2008;8:1-9.

Diethart B: The Use of Inert Hydroxypropyl-
methylocellulose Powder as a Remedy for Al-
lergic Rhinitis; PhD thesis, University of Cov-
entry/University of Worcester, 2009.
AbergN, Dahl A, Benson M: A nasally applied
cellulose powder in seasonal allergic rhinitis
(SAR) in children and adolescents; reduction
of symptoms and relation to pollen load. Pe-
diatr Allergy Immunol 2011;22:594-599.
Burr ML, Emberlin JE, Treuw R, Chengz S,
Pearcez NE; ISAAC Phase One Study Group:
Pollen counts in relation to the prevalence of
allergic rhinoconjunctivitis, asthma and atop-
ic eczema in the International Study of Asth-
ma and Allergies in Childhood (ISAAC). Clin
Exp Allergy 2003;33:1675-1680.

Emberlin JC, Lewis RA: A double blind, pla-
cebo controlled trial of inert cellulose powder
for the relief of symptoms of hay fever in
adults. Curr Med Res Opin 2006;22:275-285.

10

11

12

13

14

15

Emberlin JC, Lewis RA: A double blind, pla-
cebo-controlled cross over trial of cellulose
powder by nasal provocation with Der p1 and
Der f1. Curr Med Res Opin 2007;23:2423—
2431.

Lauritsen K, Degl’ Innocenti A, Hendel L,
Praest ], Lytje MF, Clemmensen-Rotne K,
Wiklund I: Symptom recording in a ran-
domised clinical trial: paper diaries versus
electronic or telephone data capture. Control
Clin Trials 2004;25:585-597.

Braunstahl GJ: United airways concept: what
does it teach us about systemic inflammation
in airways disease? Proc Am Thorac Soc 2009;
6:652-654.

Lightman S, Scadding GK: Should intranasal
corticosteroids be used for the treatment of
ocular symptoms of allergic rhinoconjuncti-
vitis? A review of their efficacy and safety pro-
file. Int Arch Allergy Immunol 2012;158:317-
325.

de Weger LA, Beerthuizen T, Gast-Strook-
man JM, van der Plas DT, Terreehorst I,
Hiemstra PS, Sont JK: Difference in symptom
severity between early and late grass pollen
season in patients with seasonal allergic rhini-
tis. Clin Transl Allergy 2011;1:18.

Kiotseridis H, Cilio CM, Bjermer L, Tunsiter
A, Jacobsson H, Dahl A: Grass pollen allergy
in children and adolescents - symptoms,
health related quality of life and the value of
pollen prognosis. Clin Transl Allergy 2013;3:
19.

318

DOI: 10.1159/000360734

Int Arch Allergy Immunol 2014;163:313-318

16

17

18

19

20

21

22

Brozek JL, Bousquet ], Baena-Cagnani CE,
Bonini S, Canonica GW, Casale TB, van Wijk
RG, Ohta K, Zuberbier T, Schiinemann HJ;
Global Allergy and Asthma European Net-
work; Grading of Recommendations Assess-
ment, Development and Evaluation Working
Group: Allergic Rhinitis and its Impact on
Asthma (ARIA) guidelines: 2010 revision. J
Allergy Clin Immunol 2010;126:466-476.
Parle-Pechera S, Powers L, St Anna L: Clinical
inquiries. Intranasal steroids vs antihista-
mines: which is better for seasonal allergies
and conjunctivitis? ] Fam Pract 2012;61:429—
431.

Compalati E, Baena-Cagnani R, Penagos M,
Badellino H, Braido F, Gdmez RM, Canonica
GW, Baena-Cagnani CE: Systematic review
on the efficacy of fexofenadine in seasonal al-
lergic rhinitis: a meta-analysis of randomized,
double-blind, placebo-controlled clinical tri-
als. Int Arch Allergy Immunol 2011;156:1-15.
Hamelmann E, Beyer K, Gruber C, Lau S,
Matricardi PM, Nickel R, Niggemann B,
Wahn U: Primary prevention of allergy:
avoiding risk or providing protection? Clin
Exp Allergy 2008;38:233-245.
Hermelingmeier KE, Weber RK, Hellmich M,
Heubach CP, Mésges R: Nasal irrigation as an
adjunctive treatment in allergic rhinitis: a sys-
tematic review and meta-analysis. Am ] Rhi-
nol Allergy 2012;26:119-125.

Cingi C, Unlu HH, Songu M, Yalcin S, Topcu
I, Cakli H, Bal C: Seawater gel in allergic rhi-
nitis: entrapment effect and mucociliary
clearance compared with saline. Ther Adv
Respir Dis 2010;4:13-18.

Andersson M, Greiff L, Wollmer P: Nasal
treatment with a microemulsion reduces al-
lergen challenge-induced symptoms and
signs of allergic rhinitis. Acta Otolaryngol
2008;128:666-669.

Aberg/Ospanova/Nikitin/Emberlin/Dahl



S 9% R % 20145163:313-318

AR AR TR AR 5 R HZE
TR B R KN E R R IR

Nils Aberg @ S. Tetjana Ospanova ¢ Nikolai P. Nikitin ¢ Jean Emberlin ¢ Aslog Dahl®

Departments of @ Pediatrics and ° Biological and Environmental Sciences, University of
Gothenburg, Gothenburg , Sweden

¢Department of Internal Medicine, National Medical University, Kharkov , Ukraine

9 RUSSLAN Clinical Research, Douglas , Isle of Man

¢ Allergy UK, Sidcup , UK

R, SR BRRL AEERA: R Fekn

HE

B HORERZ I E A4 R TR Bk & ¢ . 2009 47, FRATXT
MR AER TGO LEEAE T — A 4 T REARES, S5 RR W, P48 RN AR REIE A 2804
L B R BURIRER, HAEMKP T B0, SRR 5 . A
55, FRATKRH 2009 HF4ExT LRI AR BT, R FAER I R B N AT e
W

Fik: 201345 A, STEALMITEL 108 L EHE (18-40 ¥) HHATIE a5
XIS, R TS 7 2R SRR AR )

BERL: CFYEZOMN AR AT LR R D FTI0EME U S 5 5 L B HR SR I 3 v (1
RAR 3 AR S A 7 (P<0.001). BEMLY 1) P 5 77 A UESE 1 2 4E 28 K 1) i
FIT R (P<0.001). I, BA T @IE RS

BEVS: CTYE SRR BE NG 35 o3t 21 Mt ek B R SRS A SRR, MZT4E 2R
AN I B B SRR IR 5 13 RN B R, U R o E B R gt A P 4



LR S % — AR AP0, 3R, 5ifT 6500 3t Bt S R B

RBHREEFER IR, HAr, 7SI RO B e .
AL S % T2 tHAE Ry SR, 45 BB R IR - BRBEEE 255wl A
SKEF R KR TT 258, SR BRI 1 S WHRN N2 ef 2U, (B2 B 5 8 2
EREIEH, R,

PEVELT4E M AR 1994 SEEAT R S GG I 1Y BT 23 IAE R BT . B2
Rl ] L SRR ZTAEFR AR IR I BLHDR A RN 5 5KV S &,
SORG IR T T P I » -t ) e A i R 5ot 5 T 2 e — R 120 o e, FELA5 B8R
SERURLIE AN LA o

FEH S, SPHER AR O LE HOOUE 2R e R W, P 4E 500 Rie s
ik 5 SR P O S R SRS AEAR, e rR AR AR/ B S8 /KT ek THEUR Y, 2
BRI« DU BB 2T 4E 208 AR B0 ek i ORIk, o7 RO e

o MERSTCRMERRIN A, e THEOKCr &, s ek A U H R RE E, 76
B BOKTAEAR S 5T BUERIBEFE B KRR 2009 541 % ) L3 105 (1 4%
Avcit, SRR B RNEAT RS, R L 4EZR R AR T RCR
Tiik
vz any

2013 4E 5 H, fEFT 515 50 =3 X e /R BN 5 5540 2 4545 2 R M e K
P, BADHEAR R . A X ARG T, TR EAE T AN
He RS ae SR LR B —#F, T 2lE MR A iE e
108 L AMZINE (18-40 5D, iz BAEEMEL R, 2 E Bl
s BEOLZARE DA FT ISR (SAR) SARREIR 5. ARG 50H 11 5
A AP 2 R P B T 5 A6 Y LA A P SRS o] I SIS S ) ) B, AV
EVERE N S ) . RIRF R CAP R R G, B A SRR A
WL EUEE N RS R PUAS &, SERT 0.35kU/mL (1, Ron NP .
ARG R A2 L AU A SRR I B | (0 3 A £ R

BERENL > BCRVE ST LA 22 R4 o FATTAE F AR A i R A0 2 R 7 77 AT
R, AR YIS 5 S A AR S o BB AR 8 A I A Hh e i 2B A

n}&# HH& Sl



AR 7= i o AR R 8 AR 3 UK, RV R I K/ NS L
SRR AIUR R, A (R £F 4 2R A ORI AN . AL L R T R A 4

WO, IR TR E 2 AT LM P A, i IR S AL 2 S A
& (10mg/ ) FIHRAIG e, B 7EiREe 3 AT A ke 4 B 301 IA L 0L
5 AR IR

PR E SR RS TH SIS YRR B, Wb, BEWE T — R
RIRAZRE , SRR ORGSR FTWEE . R, 838 DURIREAITIR S
SEWR. TEWRBIY 1-6 S IFR A =TI, 2-8 Rk, 3- Rk, 4-
IR, SEIRIER IR, 6RO R, S H a2y, BHES
nEie

4 RS T, TR R SR AN AR RN, SRR 3L
AER AT 3 AP, LA R BRI
TER 8

EMRAL T L B PR & b, 5 FARbREA T30, 8 A EEm

W
RIWIRES

A 28 KRR AR 0TIy, B R 0 A HF 44 L R
BRI R4 o LA LU R, BEHLYS I 2 2 ) e
5 X2 Ko

R

ARG tH 5 1 108 (8%, Hp DR MESE, €58 Rl
HH T 2 s PR 3R AR s A — AL S 1T SORE , (B sl Rk
AR, BB & AR B AR B oA . B 1 SRR BUR LR
1o WER A FRTLUE W, 6 7 AT LB E M b — s, RRARIL—
P B MO B, AL N L L2 .



R BENEEARTEL

AN (n=107) 2 R5F4H (n=53) VEITH (n=54) A

ARk 24.5 29.3 26.9

T B A

HER 24 (45.3%) 23 (42.6%) 47 (43.9%)

P4 53 (100 %) 54 (100%) 107 (100%)

P )

B/ 34 (64.2%) 34 (63%) 68 (63.6%)

Eegs 19 (35.8%) 20 (37%) 39 (36.4%)
Z 55010 B F g IS AT, PRIE 7 BUE R M . BRI A R

FEAMAER AR i AR 50 i, V677 4 i RER RS REIR (AR 7 i i S 1L 51
fire 5H15E5H 285, BHESERBDEIINE 2, WE2 aTUEH, 4
RICF35 5 BOHAE AR M AT, TR 7 2ARS T2 A, Fra SR AR A R
FIE .

R 2. AL 4 IR ST EIRR O 1 B

SR ZREFIH (n=53)  JR¥T 4 (n=54) P {4

FI T e 2.31 1.65 <0.001
TLETH 2.37 1.75 <0.001
BJE 2.32 1.76 <0.001
HR F0E IR 2.18 1.59 <0.001
RS 1.92 1.44 <0.001
B S 6.99 5.16 <0.001
FrA a1 8.19 <0.001

BE RN BRI o S AL 1o B FTRVE H, BARERER 7
WENFEFEAAT BN, MR, RITHRERA s . 5 A 1 Hal 3 K
VRER B, PR B A ], 5 H 1 HIG, PALRRERE o 7= A B B 2%
5, HMEIBRT 5 H 1 HE—RUS, HMHB#EE T ZREE CGE3 REAZE,
FIr A P {H<0.001).



S

3 , | oEEmE  — s
14
IDIIIIIIIIIIIIIIIIIIIIIIIIIIII
1 3 5 7 9 11 13 15 17 19 21 23 25 27

BR

1B AR B EERI S B A (n=107), FH S EMZRHER: 5
H1H, ¥E8FE%2ER, 532H, P<0.05; 5H3H-28 H, P<0.001.

FERENLT IR E R, R 7 A 48 AR 73 8 X 3l i R E S (L
R 3)o BTN L LE R I R N L) Oy A NS 1 10 15

(L3R 4),

* 3. FEHLUT A AT, XA B 2 R T RCR R

= 2RI (n=53) 19T 41 (n=54)
ToR 28 (52.8%) 4 (7.4%)
B 12 (22.6%) 32 (59.3)
| SR 1 (1.9%) 15 (27.8)
ANFniE 12 (22.6%) 3 (5.6%)

HEZER, P<0.001




£ 4. BENLUTRAE A, A2 X A2 AT i 2R 1

| T 22 R5F4H (n=53) 16897 41 (n=54)
AR AR 4 (7.5%) 44 (81.5%)
Z IR 26 (49.1%) 4 (7.4%)
ANFniE 23 (43.4%) 6 (11.1%)

HEZER, P<0.001

T, JUFEAARFARRT, BERMbE RS, Hhd
RE—MEEERE RS T SRz 4Y).
ek T

IR, BRI T BUEBAR, fER-FK 25 DEADKRIELT .
FERy THECROfE A%, (HTTH SO R S i — 8 R LS
g

R AR 1994 SEEAE NERST asAEDEE LT, FT iRy A, I
KB 22 1) [ SR A FH e o 22 07 T AR T IR0 R B, 1208 AN S s A 2 FRUBEAS

SO, DALMY 9% 35 T DUAE 24 )0 Bl 0l | W SESRAS . E RS, 0T HERT T8 K i
B LE A OE 2RI B0 B, 2728 508 R BENS I 35 S it i B 2 A8 S 1EE A
RER o B A IR T8 21 4 308y K T LA Rl b e Bk & 8 N B SR i e
H&.

I THURAS, W AR BRI 78 SR AR M Bcdl, 3t — B i A e vl LA T AL ER
TFHIEH R, BEERE — AN e et R A K 122 7T LA
IR FERIBERE , W70 0 B B0 I S I e &k
e

REFFRMNRFE RS P 5 22 #0021 A8 S 96 i A A7 e
SEREE B SEAER T BRI » A5l E6 A 1 SR B S RS ) 7 BT e e Bk
FEAS IS WP S im0 SR, DS B AR P e i o S ) R
&

F R T [ AT I R, (R il H MEARE 18K I B0 LB R U
LRGN BRI —FE, BEREDEMH 3 Ko X TR THEUK-F = i 1], dvraE



K3 UM EIEA LN, (EXF AR T EUK 258 LR I3, RER 3 IR
RO A, 5 Jr iR B LR T2, Kys2ilE 3 24
HRBERACAT LU, IR0, LFHER RIS E . RIRHIVERT, Fevra2 s vl LAY
TN b A P

Thak

2T YR AR AT DLARH 28 D ST L s o 2 DAL MR AT AN I T
I BCREARAR > ARE AR S AR 70 o ANEABBI FUARE AR AR L, 22 JREGR AL 1Y) BB IR
RO AR AR, XA 32108 N S I R B AN R 0l ™ AR & o Al
B, WEETE TR S B REIR I SR RCR, RO RS B F - RUE s, R
HIR B A0 S UVERER D7 25 VPl A2 M S B RECIR (K A 2B TF A6 1Y o

FIFE, BEBLYT IR A7 AAESE 1 27 4E 200 R 825 I SCE RCR .

AR I8 1 32 RE IR 505 A B LR M Ay 1 ) L B e S N J 2%, 2
WA B/ e P WS DX AR THEUKT A, HERTER IS 80 L3 8
B, AE T BUKTAR R M0 AS R K S S THEOICT R XA AR G R 1 A
6 [F) A AR B AT EE, BER 1P B REIRAA 70 BB AN K S5 A

£2009 45, MHERE ek O LEE 56 T BA 7S], ARTEA THEOKT IR,
CPYEZOR AR T RO NN B3 o XM VFA] DABR AR 21 45 300 AN vh SRR v £ ¢
B BT ROR B o ORISR PRI S RS U VE XS AR 4R Foby R i) iRy 3R
L, ARAT AN S SRR R A AR A R BERRARET 4E 2B AR IR R, s 28
WY FEET AT ARHER, TR S K M B0 4500 Rk
2T AR AR AT 251 iy RS FH A3 7 (6, S SOREIR IR Tl ™ L F) A8 3 R LA X
PTG, TXRE R DLORFF AR A0 B JOREAR 67 i AHE e KT R

MBE AT 25 S B AE IR AR 3 B B m] BT i 81 27 4 308 A i S v S SORE IR
AN RFEAR YT G RCR o IR R DU UGS B S R B SR A, R
TR IR R I aa Al AT G4 -

TP S 9% S FURTEERG 52 CARIAD 20107YA Y7 FE R H, SIS S mi 7]
AR RS L G S8 R KB — IR F 258, SRR T 48 R I 5 8 E 2 B4 3R
777 b, WV, o2y B2 fhik Z 32 K akiE . Ed H
I RAIE FEARAE W] DL 5 214 08 AR I B £ SRR ) 50 A P mT RS [



R E WA ARV . RIL, FRERIA4ERZ M ARM L2 R’
HEIEHME R, RATEVCE ] DE AR I 2 2 R BB~ 0, Rl &
Hh St BRI B S

B0, TR S 58 R T EERG 520 CARIAD 201077697 F5 e HH RS 1
BRI R B AR T I B B R ) — 8, IWEMIER AL, FHERR R
R, At B B 98 30 B P BH R I U AR AR B R R 32 o VP 2 FE S N = i
AN R 52 R 2 AR A S RS 7 T R 25, DRtk {8 b B fs vt 741) 5 5 e 26 3 B
5% o NARSZAEN ik G5 R 2 R WA = AR S 2 i 52 175 5/ F AN Sl ) PR3 1
F, FRAR AR AE Ry 1o 850 ) 2 ik A 140t 2 B AR A IR Py EE L RE R R JE , SR
AT 250 R H A — 3 i UR FIBERE, Kk, EASFREYUARI B3 HLEE,
HoAth B AT DL SRR ISR AH N 7 477 BE
HAbAEZWI6 9T 512

oA HE 25 P8 (m) y6 T it Btk S S B T kR, AR B B 7K S e R B g
A, WA AR e S g R . HAR I RS R 5 A, Wk ALk, A —
MBI ORI ROR, SR = A IR AME . SR, M FX e S SRR R
GBI B AR SR E,  AF4E 200 AR Pu At ™= i B (AR
1EH I U

A 00 3 B A Kk B 2 2 T A R RN 4 BRI B 5 98 HP U B N
FE R . WEERHE R O LE I R o] DL T 3, R5E . 1R TH UK
M, LREZ M AR ROCE AN o NN ER ZE ] LR H R K2
& FEE I BOKFER . RIS R, BRSPS T BB RIR, ER-PK
25 NELEMRICLN o e TR IR 4%, (ETH A A s e — e I LS
s

I BIG R B, 214 30k R e % 2 T o A ek it 50 L 2 )t o S 8
R, WHRES 41 o5 S A I U N B SRR IR, B, ARES. PRI E 56
SERER AT 2 1 W GE . Bk i U 7E S ER ARk, FRAT ARG 27 4
TR R AR K PR FIER
5l



