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Purpose: Nasal Cellulose Powder (NCP), which can prevent from binding an allergen to nasal mucosa, may reduce allergic rhinitis (AR) symptoms
in dust mite-sensitized children. This study was conducted to assess the efficacy of NCP in improving clinical symptoms of a nasal airflow limitation
and the response of nasal inflammatory cells. Methods: Children with dust mite-sensitized AR aged 6-18 years were recruited. After a 4-week run-
in period, NCP or a placebo was administered, 1 puff per nostril 3 times daily for 4 weeks. The nasal provocation test (NPT) with Dermatophagoides
pteronyssinus (Der p) was performed before and after treatment. The daily symptom scores (DSS), daily medication scores (DMS), the peak nasal in-
spiratory flows (PNIF), nasal airway resistance (NAR), as well as the maximum tolerated dose of NPT and eosinophil counts in nasal scraping, were
evaluated. Results: Sixty children (30 NCP and 30 placebos) were enrolled. Before treatment, there were no significant differences in age, dust mite
control measures, DSS, DMS, PNIF, NAR, the maximum tolerated dose of NPT, or nasal easinophil scores between children receiving NCP and pla-
cebos. After treatment, there were no significant differences between the NCP and placebo groups in the median (range) of the outcomes—DSS:
2.06(0.18-3.77) vs 1.79(0.08-7.79), P=0.756; DMS: 1.60 (0-5.13) vs 0.56 (0-4.84), P=0.239; PNIF (L/min}): 110 (60-160) vs 100 (50-180), P=0.870; NAR
(Pa/cm®/s): 0.40 (0.20-0.97) vs 0.39 (0.24-1.32), P=0.690; the maximum tolerated dose of NPT and the nasal eosinophil scores: 1 (0-4) vs 1 (0-4),
P=0.861. Conclusions: NCP treatment may not be more effective than placebo treatment in dust mite-sensitized AR children.

ey Words: Allergic rhinitis; cellulose powder; children; house dust mite; nasal provocation test

INTRODUCTION toms of persistent rhinitis from birch pollen allergy and dust
mite allergy in adults.*"* However, evidence for the efficacy of
this product has not been provided in dust mite-sensitized AR

children. The current study was conducted to determine the ef-

Allergic Rhinitis (AR) is a common allergic disease that is de-
fined as inflammation of the nasal mucosa. It is characterized

by symptoms of rhinorrhea, sneezing, itching sensation, and
nasal congestion." Clinical symptoms of AR are mainly triggered
by inhalant allergens, of which the house dust mite is the most
common aeroallergen in patients with respiratory allergy.>* The
main treatment modalities for children who suffer from AR in-
clude medication and allergen avoidance.* Although allergen
avoidance is the core principle for successful therapy, complete
avoidance is difficult to obtain for a house dust mite allergen in
the environments of tropical countries."”

Nasal cellulose powder (NCP) has been approved as a reme-
dy for AR.° The NCP can react with moisture on the nasal mu-
cous membrane, creating gel-like substance covering the nasal
mucosa. This protective layer has been proposed to prevent an
inhaled allergen from binding to receptors.”

Previous studies have suggested that NCP can reduce symp-
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ficacy of NCP in improving clinical symptoms, nasal airflow lim-
itations, and nasal inflammatory cell measures in dust mite-sen-
sitized AR children.

MATERIALS AND METHODS

This randomized, double-blind, placebo-controlled trial was
conducted at the Pediatric Allergy and Immunology Unit, Ra-
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mathibodi Hospital, Bangkok, Thailand between March and
November of 2015. The study was reviewed and approved by
the Human Rights and Ethic Committee of the Faculty of Medi-
cine, Ramathibodi Hospital, Mahidol University, Bangkok, Thai-
land. All of the subjects or their parents provided written inform-
ed consent. This clinical trial was registered at Thai Clinical Tri-
als Registry (No. TCTR20150325001).

Subjects

Children with AR aged between 6-18 years underwent the skin
prick tested (SPT) and the nasal provocation test (NPT). Chil-
dren who were positive to Der p allergen and had a history of
AR symptoms for at least 1 year were enrolled. The exclusion
criteria included: 1) manifestations of allergic symptom exacer-
bation, 2) other co-morbid allergic diseases, such as asthma,
acute or chronic sinusitis, acute upper or lower respiratory tract
infections, septal deformities, 3) multiple sensitization from SPT,
4) prior allergen immunotherapy, 5) current use of intranasal
corticosteroids due to severe rhinitis symptoms.

Baseline characteristics were recorded at screening. During a
4-week run-in treatment period, the children recorded their symp-
toms and use of rescue medications on daily diary record cards.
The symptoms of nasal congestion, itching, rhinorrhea, and sne-
ezing were all evaluated. The patients graded their symptom se-
verity over the past 12 hours on a scale of 0-3: 0=absent, 1=mild,
2=moderate, and 3=severe.”*'* The sum of these individual
scores was referred to as a daily symptom score (DSS). The daily
medication score (DMS) was calculated from the patient’s daily
diary record card on their use of rescue medications (oral anti-
histamines and pseudoephedrine) and it was then noted on
their daily diary record cards. Children were not permitted to
use intranasal corticosteroids children during the experimental
trial period. DMS was calculated based upon the magnitude and
duration of clinical effect.'>'® The daily combined score (DCS)
was the sum of the DSS and DMS scores." The nasal airflow limi-
tations (peak nasal inspiratory flow [PNIF] and nasal airway re-
sistance [NAR]), as well as nasal eosinophil count, were evaluat-
ed at baseline and after treatment. The children were random-
ized to NCP (NoAl; Nasaleze International Ltd., Douglas, UK) or
a placebo, with 1 puff each nostril 3 times daily for 4 weeks (Fig.
1). The placebo was lactose powder which had the same particle
size and appearance as the NCP. This placebo was supplied in
the same container. The containers were labeled with serial
numbers. Both the patients and the investigators were blinded
to these randomization codes. The randomization codes for
NCP and the placebo were not revealed until all of the patients
completed the study and all of the data were recorded. The medi-
cations, studied i.e., the NCP and the placebo, were supplied and
supported by Nasaleze International Ltd. The participant’s com-
pliance with the treatment was assessed by using the medica-
tion daily record card. Text messages were sent 3 times a day to
remind the subjects of taking take their study medication.
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Treatment period (4wk) |
NCP/ Placebo 1 puff 3 times/day Vi

[ Run in period (4wk) | |
V-1 Off Intranasal steroid ~ vo

‘ Daily TNSS

Daily TNSS
Randomization 112
T =
« History taking
« Physical examination
+ Assess TNSS Before NPT
* Repeat SPT = History taking, physical examination

(if not done in previous 1 yr) * Review TNSS, review medication use

« PNIF, nasal airway resistance, nasal scraping,
then NPT was performed

[2]Ater NPT
< NPT symptom scores
< PNIF, nasal airway resistance, nasal scraping

Fig. 1. Study protocol. NCP. nasal cellulose powder; NPT, nasal provocation
test; PNIF, peak nasal inspiratory flow; SPT, skin prick test; TNSS, total nasal
Ssymptoms score.

Nasal airflow limitation assessment

NAR was measured in each nostril separately by using active
anterior rhinomanometry (Multifunctional Spirometer HI-801;
Chest MLL, Inc., Tokyo, Japan). The PNIF was measured by us-
ing a nasal peak flow meter (In-Check Nasal; Clement Clarke,
Harlow, UK).

NPT

The patients were asked to stop antihistamines and anti-leu-
kotrienes for 1 week, oral ketotifen for 2 weeks, and oral or topi-
cal decongestants for 1 day before the NPT."” The NPT protocols
were as follows: first, baseline symptom scores were recorded,
then anterior rhinomanometry was performed, and finally PNIF
measured. To exclude any non-specific nasal hyper-reactivity,
the patients were initially tested with a saline solution (0.9% NaCl).
If the results of the saline solution NPT were negative, then the
dust mite NPT was performed. A house dust mite (HDM) solu-
tion at different concentrations of the Der p allergen extract (50,
200, and 500 AU/mL) was applied to both nostrils at 15-minute
intervals, in order to find the maximum tolerated dose. The to-
tal nasal symptom scores, the PNIE and the NAR were assessed
after each provocation. The NPTs were considered positive if
one of the following criteria were met: 1) the NAR was increased
by at least 20% of the baseline value, plus changes in the total
nasal symptom scores from the baseline value by at least 3 points,
2) the NAR was increased by at least 40% of the baseline value,
regardless of the total nasal symptom scores, and 3) PNIF was
reduced by at least 20%.'®" After finishing the tests, the patients
were asked to stay in the clinic for at least 30 minutes for clinical
observation. Nasal irrigation, oral antihistamines, as well as oral
decongestants, were given to patients with troublesome nasal

symptoms.

Nasal scraping for nasal smear eosinophilia (NSE) grading
The nasal mucosal specimens were obtained by scraping the
middle one-third of the inferior turbinate by using a Rhino-Pro-
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be™ Nasal Cytology Curette (ASI, Arlington, TX, USA) in both
nasal cavities. The specimens were spread on microscope slides
and then stained with Wright-Giemsa stain.”® The specimens
were examined by using oil immersion under a light microscope
and graded according to the NSE grading system.* The same
technician, who was blinded to the patient’s identity and ran-
domization, evaluated all of the specimens. For each slide, 5
randomly chosen magnification fields were examined and the
eosinophil cell counts were recorded and graded on a 4-point
scale.”!

Statistical analysis

The randomization was provided centrally in a block of 4. Anal-
ysis was performed on all of the randomized patients who had
both Visit0 and Visitl follow-up data and had continued the
study medication. A sample size of 28 patients (the treatment
arm) was expected to have an 80% power to detect a difference
of 9.4 between the NCP and placebo treatments in the mean to-
tal symptom scores from the nasal challenge," with a standard
deviation (SD) of 12.2 and a 2-sided alpha error of 0.05. All sta-
tistical analyses were conducted using the SPSS 17.0 Software
Package (IBM, Chicago, IL, USA). Nonparametric tests were used
as follows: the y* test for the differences in the distributions of
the actual frequencies of the scores; the Mann-Whitney U test
for the medians and the correlations between the groups; and
the Wilcoxon signed-rank test for the medians and the correla-
tions within each group. A P value of <0.05 was considered to
indicate statistical significance.

RESULTS

A total of 65 children with AR were screened and 60 children
were randomized to 2 treatment modalities: NCP (n=30) and
placebo (n=30). There was no patient discontinuation (Fig. 2).
The mean age of the children was 11.6 years; 75 percent were
male. The baseline demographic characteristics at entry were
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similar between the 2 treatment groups. There were no signifi-
cant differences in the baseline values for the primary objective
variables, including the DSS, DMS, PNIE NAR, or NSE grading
between the 2 groups (Table 1). The overall drug use compliance
was 90.5%. There were no significant differences in the drug use
compliance between the NCP and placebo groups (93% vs 88%,
P=0.15). There were no systemic adverse reactions that occurred
during the study.

Comparison between outcomes at baseline and after treatment

There was no significant difference between baseline and post-
treatment DMS and DCS in either the NCP or placebo group.
However, there was a significant decrease in the median DSS
from baseline to posttreatment in the placebo group (2.48 [range:
0.40, 9.54] vs 1.79 [range: 0.08, 7.79], P=0.03). Children that re-
ceived the placebo treatment had significantly lower median
congestion scores when compared with the baseline scores (0.69
[range: 0, 2.27] vs 0.38 [range: 0, 1.44], P=0.005), but there were
no significant differences in the DSS between baseline and post-
treatment scores in the NCP group. Children in the placebo group
had significantly lower median frequencies of congestion and
rhinorrhea after treatment (4 [range: 0, 7] vs 2 [range: 0, 7], P=
0.006) and (2 [range: 0, 7] vs 0.5 [range: 0, 7], P=0.04, respective-
ly). While children in the NCP group had a significantly lower
median frequency of rhinorrhea after treatment (3 [range: 0, 7]
vs 1.5 [range: 0, 7], P=0.02). There was no significant difference
in PNIF or NSE grade between baseline and posttreatment in
either the NCP or the placebo group. Surprisingly, the NAR was
significantly increased from the baseline values in both the NCP
and placebo groups (0.33 [range: 0.17, 0.88] to 0.40 [range: 0.20,
0.97] Pa/cm’/s, P=0.005 and 0.33 [range: 0.20, 0.89] to 0.39 [range:
0.24, 1.32] Pa/cm®/s, P=0.002, respectively) (Table 2).

Comparison of outcomes between the NCP and placebo groups
after treatment
There were no significant differences in the median values of

‘ 65 Patients were assessed for eligibility ‘

—_—

5 Were excluded
4 Negative NPT
1 Uncooperative in NPT

l 60 Underwent randomization j

|

l

‘ 30 assigned to receive NCP

‘ ‘ 30 assigned to receive placebo ‘

No drop out €---=

p===p No drop out

‘ 30 included in the analysis

‘ ‘ 30 Were included in the analysis ‘

Fig. 2. Diagram of the study flow. NCP. nasal cellulose powder; NPT, nasal provocation test.
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Table 1. Patients’ baseline characteristics and variables at the entry to study

Nasal Cellulose Powder in Allergic Rhinitis

Characteristics and variables NCP (n=30) Placebo (n=30) Pvalue
Age (year) 11.86 (6.55, 15.89) 12.28(7.12,16.00) 0510
Sex
Male 21(70) 24.(80) 0.370
Female 9(30) 6(20)

SPT size (mm) 95(3,17) 11(5, 20) 0.120

House adjacent to road 11(36.7) 11(36.7) 1.000

House adjacent to factory 4(13.3) 4(13.3) 1.000

Living with smoker 11(36.7) 11(36.7) 1.000

Doll playing 5(16.7) 6(20.0) 0.740

Encase mattress 23(76.7) 21(70.0) 0.560

Frequency of washing bed sheets 1(0.25, 3.00) 1(0.25, 2.00) 0.080

Season at enrollment 0.640
Summer (Jan-Apr) 7(23.3) 10(33.3)

Rainy (May-Aug) 14(46.7) 11(36.7)
Winter (Sep-Dec) 9(30.0) 9(30.0)

DSS 2.15(0.47,6.00) 2.48(0.40,9.54) 0.520
Congestion 0.48(0, 1.80) 0.69(0,2.27) 0.180
I[tching 0.24(0, 1.40) 0.51(0,253) 0.500
Sneezing 0.80(0,1.92) 0.56 (0, 2.87) 0.700
Rhinorrhea 0.56(0,2.0) 052(0,26) 0.750

DMS 0(0,0) 0(0,0.26) 0.500
Antihistamine 0.27(0, 1) 0.11(0,1) 0.310
Decongestant 0(0,15) 0.11(0,1.0) 0.390

DCS 4.03(0.47,9.17) 4.03(0.4,9.54) 0.930

Nasal airflow measurement
PNIF (L/min) 100 (60, 150) 90 (50, 200) 0430
NAR (Pa/cm?/s) 0.33(0.17,0.88) 0.33(0.20,0.89) 0.890

NSE grading 1(0,4) 2(0,4) 0.740

Values are presented as median (range) or number (%). Pvalue corresponds to the Mann-Whitney Utest and y* test.
NCP. nasal cellulose powder; DSS, daily symptom score; DMS, daily medication score; DCS, daily combined score; PNIF, peak nasal inspiratory flow; NSE, nasal

smear eosinophilia.

DSS, DMS, DCS, PNIE and NAR between the NCP and placebo
groups after treatment. There were no significant differences in
the NSE grade between the 2 treatment groups (Table 2). The
changes in the maximal tolerated dose of NPT did not differ sig-
nificantly between the NCP and placebo groups. Twenty-one
patients in the 2 groups had positive NPT values at the same
dose of Der p as before treatment.

Subgroup analysis

When conducting subgroup analysis for patients with moder-
ate to severe symptom severity (in the DSS more than 4), signif-
icant improvements in the DSS and DCS from baseline were ob-
served in both the NCP and placebo groups—DSS (4.37 [range:
4.17, 6.00] vs 2.38 [range: 1.34, 3.42], P=0.03 and 4.63 [range:
4.06, 9.54] vs 2.86 [range: 0.58, 7.79], P=0.03) and DCS (7.11
[range: 5.60, 9.17] vs 5.13 [range: 3.42, 7.16], P=0.05) and 6.12
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[range: 4.76, 9.54] vs 3.27 [range: 0.58, 7.79], P=0.05). However,
significant improvements in the frequencies of the symptoms
of congestion, nose itching, and rhinorrhea were observed only
in the placebo group (4 [range: 3, 7] vs 0 [range: 0, 7], P=0.04; 5
[range: 4, 7] vs 2 [range: 0, 3], P=0.03; and 6 [range: 2, 7] vs 1
[range: 0, 7], P=0.04), respectively. In addition, children who
received the placebo treatment had a significant increase in NAR
when compared with the baseline values. No significant differ-
ences were observed in either of the after treatment outcomes
between the NCP and placebo groups (Table 3).

DISCUSSION
NCP was registered as a medical device for the treatment of

AR. The current study has evaluated the efficacy of NCP in con-
firmed dust mite-sensitized AR. Our randomized, double-blind,
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Table 2. Clinical and inflammatory outcomes at baseline and after treatment

Volume 9, Number 5, September 2017

NCP (n=30) Placebo (n=30) Pvalue* compare after
Variables 4wk of treatment
Baseline After4wk  Pvalue Baseline After4wk  Pvalue between group
DSS 2.15(0.47,6.00) 2.06(0.18,3.77)  0.090 248(0.40,9.54) 1.79(0.08,7.79) 0.030% 0.760
Congestion 0.48(0,1.8) 0.36(0, 1.67) 0.280 0.69(0,2.27) 0.38(0, 1.44) 0.005* 0.940
Itching 0.24(0, 1.40) 0.25(0, 1.16) 0.110 0.51(0,253) 0.33(0, 2.06) 0.260 0.520
Sneezing 0.80(0,1.92) 0.45(0,1.14) 0.090 0.56(0,2.87) 0.59(0,2.88) 0.560 0.620
Rhinorrhea 0.56 (0, 2.00) 0.63(0,1.32) 0.880 0.52(0,2.60) 0.42(0,1.48) 0.070 0.210
DMS 1.25(0,5.50) 1.60(0,5.13) 0.380 0.54(0,5.72) 0.56 (0, 4.84) 0.960 0.240
DCS 403(0.47,9.17) 4.09(0.18,7.16)  0.250 4.03(0.40,954) 3.16(0.10,8.70) 0.230 0.250
Frequency of symptoms (day/wk)
Congestion 30(0,7) 25(0,7) 0.320 40(0,7) 20(0,7) 0.006* 0.450
Nose itching 20(0,7) 1.0(0,7) 0.070 30(0,7) 20(0,7) 0.090 0.580
Sneezing 30(0,7) 30(0,7) 0.260 30(0,7) 30(0,7) 0.430 0.720
Rhinorrhea 30(0,7) 15(0,7) 0.020% 2.0(0,7) 0.5(0,7) 0.040% 0.370
Eye itching 1.0(0,7) 0(0,7) 0.070 2.0(0,7) 1.0(0,7) 0.430 0.040%
Nasal airflow measurement
PNIF (L/min) 100 (60, 150) 110(60, 160) 0.770 90 (50, 200) 100 (50, 180) 0.360 0.870
NAR (Pa/cm?/s) 0.33(0.17,0.88)  0.40(0.20,0.97)  0.005* 0.33(0.20,0.89) 0.39(0.24,1.32)  0.002* 0.690
NSE grading 1(0,4) 110, 4) 0.090 2(0,4) 110, 4) 0.140 0.860

Values are presented as median (range).

NCP. nasal cellulose powder; DSS, daily symptom score; DMS, daily medication score; DCS, daily combined score; PNIF, peak nasal inspiratory flow; NSE, nasal smear

eosinophilia.

*Statistical significance. Pvalue corresponds to the Mann-Whitney Utest for the analysis between NCP and placebo; and the Wilcoxon signed-rank test for the anal-

ysis within each group.

placebo-controlled study has shown a similar efficacy of NCP
and the placebo in clinical symptom scores, nasal eosinophil
counts, and objective measurements of nasal airflow limitation.
These results are in contrast to those of previous double-blind
placebo-controlled studies, which have demonstrated the effi-
cacy of NCP over the placebo treatment in patients with birch
pollen AR, in terms of reductions in symptom scores®" and res-
cue medication use.’ These differences may be explained from
the amount and presence of allergen exposure to AR patients.
In tropical countries, such as Thailand, dust mite allergens are
present all the year. This is in contrast to birth pollen which is a
seasonal allergen. The amount of allergen has been shown to
have an impact on the efficacy of NCP in children and adoles-
cents suffering from birth pollen AR. The best efficacy of NCP
has been demonstrated during low or moderate pollen counts.?
In the current study, we did not measure the levels of dust mite
allergen in the environments of the enrolled children. The lev-
els of dust mite antigen may have had an effect on the efficacy
of NCP in dust mite-sensitized AR.

The Hawthorne effect® is a social psychological change in the
behavior of research participants as a response to the observa-
tions and the assessments which could possibly have had an
impact on the clinical symptoms scores, as has been reported

450  http://e-aairorg

from our enrolled subjects. Since there was a similarity between
the appearances of the NCP and the placebo, the treatment mo-
dalities were randomized and the patients were blinded to the
treatment allocations. The Hawthorne effect would occur simi-
larly in both groups. Previous studies have reported and pro-
posed that the Hawthorne effect can be controlled by double
blind-studies.” Our investigation team and the patients were
also blinded to the treatment allocations in order to minimize
the Hawthorne effect.?

The severity of clinical symptoms of AR may have had an ef-
fect on the efficacy of NCP. However, several previous studies
have evaluated the efficacy of NCP in patients who have stopped
the use of intranasal steroids or have never used them before
and during the enrollment,**" which is similar to our study. A
recent study has demonstrated the efficacy of NCP in enhanc-
ing oxymetazoline-increased PNIF in adults with moderate to
severe persistent perineal AR.* A real-life study on the effects of
NCP as an add-on to intranasal as-needed treatment, in sub-
jects with pollen AR has demonstrated a decrease in combined
symptom and medication scores (CSMS) in patients receiving
NCP when compared to those receiving placebos.” Further stud-
ies on the efficacy of NCP as add-on treatment to intranasal ste-
roids are needed to demonstrate the efficacy of NCP in patients

Allergy Asthma Immunol Res. 2017 September;9(5):446-452. https://doi.org/10.4168/aair.2017.9.5.446
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Table 3. Clinical and inflammatory outcomes at baseline and after treatment; subgroup analysis in subjects with moderate-severe severity (DSS=4)

. NCP (n=6) Placebo (n=6) Pvalue* compare
Variables
Baseline After Pvalue Baseline After Pvalue aftertreatment
DSS 437(417,600) 2.38(1.34,342)  0.030* 463(4.06,954)  2.86(058,7.79)  0.030* 0.340
Congestion 1.15(0, 1.80) 0.45(0, 0.96) 0.080 1.19(075,227)  053(0.03,1.44)  0.030* 0.750
ltching 0.81(0, 1.40) 0.41(0.08, 1.00) 0.120 1.22(0.65, 2.53) 0.92(0.11,2.06) 0.030* 0.110
Sneezing 110(044,192)  060(0.42,1.14)  0.050* 107(050,287)  0.89(0.08,288)  0.600 0.520
Rhinorrhea 151(1.13,200) 082(0.42,096)  0.030* 161(1.00,260) 064(0.36,1.48)  0.030* 0.750
DMS 2.76(0, 5.00) 3.17(0, 5.00) 0.690 0.2(0,2.27) 0.14(0, 3.20) 1.000 0.060
DCS 7.11(5.60,9.17) 5.13(3.42,7.16) 0.050* 6.12(4.76,9.54) 3.27(0.58,7.79) 0.050* 0.420
Frequency of symptoms (day/wk)
Sneezing 5.0(0,7) 3.0(0,7) 0.110 45(1,7) 45(0,7) 0.470 0.810
Congestion 30(1,7) 35(0,7) 0.890 40(3,7) 0(0,7) 0.040% 0.180
Nose Itching 0(0,7) 1.0(0,7) 1.000 50(4,7) 2.0(0,3) 0.030% 1.000
Rhinorrhea 35(0,5) 15(0,5) 0.410 6.0(2,7) 1.0(0,7) 0.040% 1.000
Eye Itching 1.0(0,7) 05(0,3) 0.180 0(0,6) 05(0,7) 0.890 0.930
Nasal airflow measurement
PNIF (L/min) 80 (60, 120) 95(60, 120) 0.680 95(70, 120) 95(80, 100) 0.850 0.940
NAR (Pa/cm?/s) 0.49(0.17,059)  045(0.23,064)  0.750 0.30(0.23,047)  036(0.29,081)  0.030* 0.520
NSE grading 25(0,4) 25(0,4) 0.590 1(0,4) 0(0,4) 0.100 0.930

Values are presented as median (range).

NCP, nasal cellulose powder; DSS, daily symptom score; DMS, daily medication score; DCS, daily combined score; PNIF, peak nasal inspiratory flow; NSE, nasal smear

eosinophilia.

*Statistical significance. Pvalue corresponds to the Mann-Whitney Utest for the analysis between NCP and placebo; and the Wilcoxon signed-rank test for the anal-

ysis within each group.

with moderate to severe persistent perennial AR.

The efficacy of NCP in preventing allergic symptoms after a
dust mite challenge has been demonstrated in a small random-
ized controlled trial with adults using 2 puffs of NCP per nostril
before the NPT with Der pI and Dermatophagoides farina (Der
f1).* Tt has been shown that patients had less rhinorrhea/sneez-
ing and better PNIF in the NCP group than in the placebo
group.” Nevertheless, the current study has demonstrated that
treatment with NCP at 1 puff per nostril 3 times a day for 4 weeks
did not improve the nasal symptom scores, PNIE NAR, or NSE
grades, more than treatment with the placebo. One apparent
difference from a previous study is that the dosage of NCP was
lower. However, the dosage of 1 puff per nostril 3 times a day is
the recommended dosage from the manufacturer. In addition,
this dosage and 4 weeks of treatment have been shown to have
an efficacy in reducing AR symptoms in seasonal AR.*'"'* High-
er doses of NCP may need to be studied in order to evaluate the
efficacy of NCP in dust mite-sensitized AR patients.

The strength of the current study is that all of the enrolled pa-
tients were confirmed to have AR symptoms due to dust mites
by performing dust mite nasal challenge tests. We have also eval-
uated objective measurements of nasal obstruction (PNIF and
nasal resistance), clinical nasal symptoms scores, medication
scores, and nasal eosinophil counts. The limitations of the cur-

Allergy Asthma Immunol Res. 2017 September;9(5):446-452. https://doi.org/10.4168/aair.2017.9.5.446

rent study were as follows. A daily diary record card could im-
prove patient compliance with the studied drug when only us-
ing. The nasal powders were supplied in a plastic container which
delivered the powder from a nozzle when squeezed. The exact
amounts of the delivered powder were not standardized and
the patterns of its a deposition in the nose are not well studied.?
As a result, the exact amounts of the studied drug when enter-
ing the nose of the enrolled patients could not be correctly mea-
sured. Nasal symptom scores were evaluated by the self-report-
ed scoring questionnaire filled out by the patients. Inherent bi-
ases from the patient’s feelings at the time they filled out in the
score may occur. However, this effect would have a minimal im-
pact on the results of our study. Since, both the patients and the
investigators were blinded to the medication assignment, the
medication assignment was randomized and the objective mea-
surement of nasal obstruction were also possible. Furthermore,
the dust mite levels in the environment were not measured. The
levels of the dust mite antigen may have had an effect on the ef-
ficacy of NCP in dust mite-sensitized AR children.

To our knowledge, this is the first study that has evaluated the
efficacy of NCP in dust mite-sensitized AR children. We have
shown that NCP treatment at 1 puff per nostril 3 times a day for
4 weeks has had a similar effect to the placebo treatment. Fur-
ther studies are needed to validate the efficacy of NCP in dust
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mite-sensitized AR children.

CONCLUSION

NCP treatment may not generate a significant clinical improve-
ment in dust mite-sensitized AR children when compared with
placebo treatment.
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