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Abstract

Background: Pharmacotherapy for allergic rhinitis (AR) still remains unsatisfying regarding its effect and safety. Barrier
protection measures may be a good choice for the patients with AR.

Objective: To assess the efficacy and safety of barrier protection measures in the treatment of AR.

Methods: We selected relevant randomized controlled trials published between January |, 1990, and February 20, 2019, by
searching Embase, PubMed, Cochrane, Web of Knowledge, and ClinicalTrials.gov. The primary outcome for this analysis was
rhinitis symptom scores, overall quality of life, nasal peak inspiratory flow (NPIF), and adverse events. Differences were
expressed as weighted mean difference (WMD) with 95% confidence intervals (Cls) for continuous outcomes. Statistical
heterogeneity across trials was assessed with the statistic (P <.I) and the I* statistic.

Results: Fifteen RCTs (with data for |154 participants) satisfied our inclusion criteria. The types of barrier protection
measures comprised cellulose, pollen blocker cream, microemulsion, and nasal filter. To reduce the potential risk of bias and
heterogeneity, we carried out subgroup analysis according to different types of barrier protection measures (cellulose:
WMD =-2.18, 95% Cl, -3.01 to —1.35, P <.00001; pollen blocker cream: WMD = —4.55, 95% Cl, —6.10 to —3.00, P <.00001;
microemulsion: WMD =-0.22, 95% Cl, —0.42 to —0.03, P =.03). Findings from our meta-analysis show that, compared with
placebo, barrier protection measures can yield improved symptomatic control for AR, with no increase in adverse events.
Furthermore, barrier protection measures can improve the quality of life and NPIF.

Conclusion: Although further studies are still needed, our findings clearly lend support to barrier protection measures as a
safe and efficacious option for the treatment of AR patients.

Keywords
barrier protection measures, allergic rhinitis, therapy, efficacy

Introduction , _ _
Department of Otorhinolaryngology, Head and Neck Surgery, The Fifth

Allergic rhinitis (AR) represents a global health problem
affecting 10% to 20% of the population." Although AR
is not a life-threatening illness, it plays an important role
because of its impact on patients’ social life, school per-
formance, and work productivity. Furthermore, AR is
often followed with many consequences such as asthma,
sinusitis, otitis media, and obstructive sleep apnoea.’
Nowadays, the most commonly used therapeutic
modality for AR is pharmacotherapy, but concerns
still remain regarding its safety both among patients
and doctors.> For example, compared with older anti-
histamines, newer antihistamines are longer-acting and
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nonsedating but still cannot avoid adverse effect.* Nasal
steroid sprays are proved to have great potential anti-
inflammatory capability but many patients are reluctant
to take them due to fear of adverse effects.” So patients
still look forward to seeking nonpharmacological
alternatives.

Avoidance of allergens is the most basic and impor-
tant principle in the management of AR.'" However,
instructing the patients to avoid allergens does not
help much in the case of ubiquitous allergens.® An alter-
native way would be to cover the nasal mucosa with a
protective layer of inert material. Such an approach is
called “barrier protection measures” or “barrier-enforc-
ing measures.”” This protective barrier helps to prevent
inhaled allergen from reaching the nasal mucosa and the
specific Immunoglobulin E (IgE) of the mucosal immune
system cells. As such, the allergic reaction will be
blocked at the very beginning of the allergic cascade,
in contrast to commonly used symptomatic medications
such as antihistamines or corticosteroids, which act at
the end of this cascade.® In the last 2 decades, efficiency
of barrier protection measures such as cellulose powder,
pollen blocker cream, microemulsion, nasal filters, and
white vaseline have been investigated. However, there
are very few systematic reviews in this field and none
involve meta-analysis up to now. We therefore plan to
identify all randomized controlled trials (RCTs) to fully
assess the efficacy and safety of barrier protection meas-
ures in the treatment of AR.

Material and Methods

Search Strategy and Selection Criteria

This systematic review and meta-analysis are reported in
accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses Statement and
was registered at International Prospective Register of
Systematic Reviews (number CRD42019126185).

We selected relevant studies published between
January 1, 1990, and February 20, 2019, by searching
Embase, PubMed, Cochrane, Web of Knowledge, and
ClinicalTrials.gov. We used the following combined text
and MeSH terms: “rhinitis, allergic” and “barrier protec-
tion measures.” The complete search used for PubMed
was (rhinitis, allergiclMeSH Terms] OR allergic rhiniti-
des[Text Word] OR rhinitides, allergic [Text word] OR
allergic rhinitis[Text word]) AND (barrier protection
measures[Text Word] OR cellulose[MeSH Terms] OR
polyanhydroglucuronic acid[Text word] OR acid, polyan-
hydroglucuronic[Text word] OR alpha-cellulose[Text
word] OR alpha cellulose[Text word] OR rayophane
[Text word] OR avicel[Text word] OR sulfite cellulose
[Text word] OR alphacel[Text word] OR pollen
blocker[Text word] OR ointment[Text word] OR

microemulsion[Text word] OR filters[Text word] OR
white vaseline[Text word]). We considered all potentially
eligible studies for review. We also did a manual search,
using the reference lists of key articles published in
English and Chinese.

Study Selection and Data Extraction

We regarded studies as eligible for inclusion if they were
RCTs done in patients with diagnosed AR with or with-
out asthma, compared different barrier protection meas-
ures with placebo, and reported changes in rhinitis
symptom scores or overall quality of life or nasal peak
inspiratory flow (NPIF) and adverse events.
Observational and retrospective studies were excluded.

Two independent investigators reviewed study titles
and abstracts, and studies that satisfied the inclusion cri-
teria were retrieved for full-text assessment. Trials select-
ed for detailed analysis and data extraction were
analyzed by 2 investigators; a third investigator was con-
sulted in case of disagreement to improve accuracy.

We extracted the following data from each selected
study: study design, total number of participants, age,
disease diagnosis, allergen, intervention, treatment dura-
tion, change in total nasal symptom score (TNSS), change
in individual nasal symptom score (including sneezing,
runny nose, itchy nose, and blocked nose), change in rhi-
noconjunctivitis quality of life questionnaire (RQLQ),
change in NPIF, and adverse events. The methodological
quality of each RCT was assessed according to the
Cochrane Collaboration’s tool for assessing risk of bias.”

Outcome data, extracted from the included studies and
suitable for meta-analysis, were entered into RevMan
software, version 5.3.0 (The Cochrane Collaboration,
Oxford, UK). Differences were expressed as weighted
mean difference (WMD) with 95% confidence intervals
(ClIs) for continuous outcomes. Statistical heterogeneity
across trials was assessed with the y* statistic (P < .1) and
the P statistic.'® As a guide, P values of 25%, 50%, and
75% correspond to low, medium, and high levels of het-
erogeneity.'! If a significant heterogeneity was found, we
applied a random-effects model to pool results and 95%
CI. Otherwise, a fixed-effects model was used. For the *
statistic, a P value of <.1 was considered statistically sig-
nificant. Sensitivity analyses were carried out to assess the
robustness of the conclusions, if sufficient studies are
available. We assessed publication bias by visually
inspecting funnel plots.'?

Results

Characteristics of the Included Studies

We identified 1206 studies and included 15 trials (with
data for 1154 participants) in our analysis (Figure 1).
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1206 studies identified

1183 studies excluded on the basis of
title and abstract

1 additional study identified through
manual search

24 potentially relevant publications
retrieved for detailed assessment

9 studies excluded
4 inappropriate study design
3 outcome not relevant

2 duplicate studies

15 studies included

Figure |. Flowchart of studies included.

These 15 trials were published between 2004 and
2017.>%1325 In addition, 13 trials were published in
English language and 2 were published in Chinese. The
main characteristics of the included studies are listed in
Table 1. Seven of the included RCTs adopted a parallel
group design and 8 had a crossover design. The patients’
age ranged from 7 to 69 years. Seven trials tested sea-
sonal AR (SAR), 4 trials tested perennial AR (PAR),
and 4 trials involved both types. Seven trials compared
cellulose with placebo®!*!1%:17:22724, 3 trials compared
pollen blocker cream with placebo'>'*2!; 3 trials com-
pared microemulsion with placebo®!'®'®; 2 trial com-
pared nasal filter with placebo.’®*® The duration of
treatment varied from single dose to 133 days. A wide
range of outcome measures was used, with the most
common nasal symptom scores, quality of life scores,
nasal airflow rate, and adverse events.

Risk of Bias Assessment in Included Studies

Figure 2 shows the assessment of risk of bias in the trials.
Among all the included trials, 10 of them had not
described how to generate the randomized sequence, so
we had to judge their selection®®1316:1823 piag as
“unclear risk.” Allocation concealment, blinding of
study subjects, investigators, and outcome assessment
were almost universally maintained by the use of similar
placebo preparations. None was stopped ecarly, and the

numbers and reasons for withdrawal or dropout were
reported in details in all trials.

Nasal Symptom Scores

Symptom reporting remains the most appropriate end
point for the study of AR. All of the included trials
reported total/individual nasal symptom scores in our
present study, as a primary outcome measure.

Cellulose powder versus placebo. Five>'”-*** studies can be
used for quantitative analysis. The aggregated result
showed that cellulose powder led to a mean greater
reduction in TNSS than the placebo (P <.00001), with
statistically significant between-study heterogeneity
(Figure 3). Further sensitivity analysis was performed
by sequentially excluding individual studies, but signifi-
cant heterogeneity between studies was still evident, and
the test for overall effect remained significant. In the 2
trials of Emberlin et al.,'*'> TNSS were higher in the
placebo group than in the active group, and the differ-
ences overall are significant at the P < .05 level.

In term of individual nasal symptom scores, the meta-
analysis of 3 RCTs>!'"?* revealed that the cellulose
powder was superior to placebo in improving blocked
nose symptom (n =208; WMD=-0.47, 95% CI, -0.70 to
-0.24, P<.0001; heterogeneity: P=.74, I’=0%;
Figure 4). At the same time, the combination of
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Figure 2. The assessment of risk of bias in these trials.

2 RCTs'>?** suggested that the cellulose powder was
superior to placebo in improving itchy nose symptom
(n=77; WMD=-0.54, 95% CI, -0.96 to —-0.11, P=.01;
heterogeneity: P=.06, I =73%; Figure 5). Data on
runny nose symptom scores and sneezing scores were
available for meta-analysis in 4 trials>'>!7*}(n=238).
Pooled results suggested that the cellulose powder group
was significantly superior to the placebo group (Runny
nose symptom scores: WMD =-0.59, 95% CI, —0.83 to
—0.35, P<.00001; P for heterogeneity = .49, P=0%:

Figure 6; Sneezing scores: WMD =-0.60, 95% CI,
-0.82 to —0.37, P<.00001; P for heterogeneity =.26,
P =24%; Figure 7).

Pollen blocker cream versus placebo. Data on TINSS were
available in only 2 trials.'”?! The meta-analysis revealed
that pollen blocker cream was superior to placebo in
reducing total nasal symptoms (n=290; WMD=
—4.55,95% CI, -6.10 to —3.00, P < .00001; heterogeneity:
P =18, ’=45%; Figure 8). Data of the symptom scores
in the trial of Schwetz et al.'® revealed that the pollen
blocker cream had a more significant effect compared
with placebo (P <.001).

In term of individual nasal symptom scores, Li et al.”!
reported a significant difference of individual nasal
symptom scores (congestion, itching, runny nose, and
sneezing) in favor of the pollen blocker group (P < .01).

Microemulsion versus placebo. The pooled results of 2 stud-
ies ®1¢ suggested that significant difference existed in the
reduction of TNSS between microemulsion group and
placebo group (WMD =-0.22, 95% CI, —0.42 to —0.03,
P=.03; Figure 9); yet, medium level of heterogeneity
was present (P=.05, FP=74%). In the trials of
Andersson et al.,'® taken the whole treatment period
into account, a statistically significant difference was
observed in favor of the microemulsion (P < .01).

In term of individual nasal symptom scores, Ojeda

et al.® reported efficacy results in reduction of nasal con-
gestion were favorable for the microemulsion, because
significant differences were found (P =.017).
Nasal filters versus placebo. Two trials®*>* evaluated nasal
filters in reducing symptom scores of AR. We cannot
perform the meta-analysis because of the lack of
enough data. However, in the trials of O’Meara
et al.,*> subjects wearing active nasal filters had signifi-
cantly reduced scores, at all time-points compared with
placebo group (all P values<.05). Another trial*
showed the daily TNSS was significantly reduced for
the nasal filter when compared with placebo (P =.03).

Kenney et al.** showed no difference existed between
nasal filters and placebo in improving nasal congestion
(P=.573) and sneezing (P =.032). Both Kenney et al.*
and O’Meara et al.> have shown significant difference
existed between nasal filters and placebo in improving
nasal itch (P=.038 and P=.034) and runny nose
(P=.01 and P=.035).

Rhinoconjunctivitis Quality of Life Questionnaire
Cellulose powder versus placebo. Only 1 trial** showed
RQLQ in AR was significantly improved for the cellu-
lose powder when compared with placebo (P <.05).
Therefore, we cannot perform meta-analysis.
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Experimental Control
Aberg2011 §32 223 25 675 223 27 19.3%
Aberg2014 516 28 64 693 28 53 214%
Li2017 1308 156 24 1516 146 25 245%
Paz2016 65 T 20 755675 20 39%
Wan2015 28 075 18 59 015 18 31.0%
Total (95% C1) 141 143 100.0%

Heterogeneity: Tau®= 0.55; Chi*= 14.36, df= 4 (P = 0.006); F=72%
Test for overall effect: Z=5.14 (P < 0.00001)
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Figure 3. Meta-analysis of the RCTs comparing TNSS between cellulose powder group and placebo group. Cl, confidence interval.

Experimental Control
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Aberg2011 188 098 25 221 098 27 187%
Aberg2014 176 086 54 232 086 53 500%
Li2017 31 076 24 352 0.7 25 31.3%
Total (95% CI) 103 105 100.0%

Heterogeneity. Chi*= 0.61, df=2 (P=0.74); F= 0%
Test for overall effect Z= 4.02 (P < 0.0001)

Mean Difference
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Mean Difference
IV, Fi % Cl

I\ X
-0.33 [-0.86, 0.20]
-0.56 [-0.89,-0.23]
-0.42 [-0.83,-0.01)

-0.47 [-0.70,-0.24]

-50

-25 0 25 50

Favours Cellulose Favours Placebo

Figure 4. Meta-analysis of the RCTs comparing blocked nose symptom scores between cellulose powder group and placebo group. Cl,

confidence interval.

Experimental Control Mean Difference Mean Difference
_Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Emberlin2007 7.8 102 14 17.2 141 14 02% -9.40[-18.52,-0.28]
Li2017 352 0588 24 4.04 061 25 99.8% -0.52(-0.95,-0.09)
Total (95% CI) 38 39 100.0% -0.54[-0.96,-0.11]
Heterogeneity: Chi*= 3.64, df=1 (P = 0.06), F=73% = 35 3 % P

Test for overall effect Z= 2.49 (P = 0.01)

Favours Cellulose Favours Placebo

Figure 5. Meta-analysis of the RCTs comparing itchy nose symptom scores between cellulose powder group and placebo group. Cl,

confidence interval.
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Li2017 321 0.78 24 376 083 25 280%
Total (95% CI) 118 120 100.0%

Heterogeneity: Chi*= 2.40, df= 3 (P=0.49), F= 0%
Test for overall effect Z= 4.84 (P < 0.00001)
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Figure 6. Meta-analysis of the RCTs comparing runny nose symptom scores between cellulose powder group and placebo group. ClI,

confidence interval.

Pollen blocker cream versus placebo. Li et al.'® reported the
decreases in RQLQ in pollen blocker group was 30.7
compared with 7.1 in the placebo group, and the differ-
ence was significant (P < .05).

Microemulsion versus placebo. Ojeda et al.*® showed lower
global scores in the mini-RQLQ were observed in the

group of patients treated with the microemulsion, indi-
cating a better overall quality of life.

Nasal Peak Inspiratory Flow

Cellulose powder versus placebo. The meta-analysis of 2
RCTs'>% suggested that the cellulose powder was supe-
rior to placebo in improving NPIF (n=70; WMD =
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Experimental Control Mean Difference Mean Difference

I a n 1 ht IV, Fixed, 95% CI IV. Fixed, 95% CI
Aberg2011 165 083 25 219 083 27 256% -0.54(0.99,-0.09]
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Test for overall effect Z=5.11 (P < 0.00001)
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Figure 7. Meta-analysis of the RCTs comparing sneezing symptom scores between cellulose powder group and placebo group. Cl,

confidence interval.
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Figure 8. Meta-analysis of the RCTs comparing TNSS between pollen blocker cream group and placebo group. Cl, confidence interval.

Experimental Control Mean Difference Mean Difference
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Andersson2008 4 23 9 6 15 9 1.2% -200[3.79,-0.21]
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Test for overall effect. Z= 2.23 (P = 0.03)
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Figure 9. Meta-analysis of the RCTs comparing TNSS between microemulsion group and placebo group. Cl, confidence interval.
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1 Subgrou Total of;
Emberlin2007 3 29 15 25 7 15 447%
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Heterogeneity. Chi*=1.34, df=1 (P = 0.25); F= 26%
Test for overall effect: Z= 2.98 (P = 0.003)
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Figure 10. Meta-analysis of the RCTs comparing nasal peak inspiratory flow between cellulose powder group and placebo group. Cl,

confidence interval.

—15.36,95% CI, -25.45 to —5.27, P =.003; heterogeneity:
P=.25, P =26%; Figure 10).

Pollen blocker cream versus placebo. Schwetz et al.'’
reported both pollen blocker cream and the placebo
led to a significant increase in the nasal airflow rate
(P <.001). However, the investigational product was sig-
nificantly more effective than the placebo.

Adverse Events

Ten of our included RCTs reported no adverse
events during their study period, and the remaining
431921 reported mild adverse effects such as nasal irrita-
tion and nasal itch. The occurrence of adverse events in
the barrier protection measures group was not significant-
ly different compared with the placebo group. No serious
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systemic reaction, which needed any medication or treat-
ment in the hospital, was related to the therapy.

Publication Bias

We found no publication bias by visually inspecting
funnel plots.

Discussion

In the management of AR, patients and doctors will con-
tinue to seek nonpharmacological alternative remedies.
Nasal barrier protection measures have initially gained
popularity, and a number of related RCTs have been car-
ried out. However, up till now, only one previous system-
atic review’ in 2014 included several studies and drew a
conclusion that barrier-enforcing measures had symptom-
reducing effects in AR. While considering half of their
included studies was not RCTs and meta-analysis was
not performed, their conclusion is not so convincing. In
our present study, we have collected all the RCTs about
nasal barrier protection measures to obtain more data for
novel meta-analysis and consistent conclusion. To the best
of our knowledge, this is the first meta-analysis to explore
the role of barrier protection measures in AR patients.

We found 15 RCTs that satisfied our inclusion criteria.
The types of barrier protection measures comprised cel-
lulose, pollen blocker cream, microemulsion, and nasal
filter. Findings from our meta-analysis show that, com-
pared with placebo, barrier protection measures can yield
improved symptomatic control for AR, with no increase
in adverse events. No matter concerning TNSS or indi-
vidual nasal symptom scores, all above types of barrier
protection measures have achieved satisfying control
effect. Furthermore, barrier protection measures can
improve RQLQ and NPIF. These data thus lend support
to barrier protection measures as therapeutic strategy for
AR. A relief of ocular symptoms may be secondary to the
nasal effects in line with the concept of “united airways.”
The data in most of our included RCTs, however, did not
allow for meta-analysis.

In this systematic review, we carried out subgroup
analysis according to different types of barrier protection
measures in order to reduce the potential risk of bias and
heterogeneity. However, some caution still should be
taken into interpreting the findings of the present meta-
analysis. The various populations (eg, age, sex, disease
diagnosis and severity, ethnicity, and geographical back-
ground), the diverse study design, scoring systems, and
different treatment duration adopted may account for
the potential heterogeneity, although it is in part compen-
sated for by use of the WMD in the meta-analyses.
Another point to note is that, the numbers of cases and
participants in most of the included RCTs are small. On
the other hand, treatment duration in the studies is not

enough to indicate the tolerability in the long term, espe-
cially for PAR. So future long-term, large-scale, and well-
designed RCTs on this topic are still required.

Barrier protection measures work as a facial mask to
prevent inhaled allergens being deposited onto the nasal
mucosa and reaching the specific IgE of the mucosal
immune system cells.® The absence of side effects makes
these treatments particularly attractive in children, preg-
nant, and lactating women.”® Nevertheless, we found there
were none of RCTs conducted exclusively in children,
pregnant, or lactating women in this systematic review,
raising the question whether barrier protection measures
are efficacious and safe to patients younger than 18 years of
age, pregnant, or breast-feeding. More investigations are
required to perform to answer this question.

An Allergic Rhinitis and its Impact on Asthma
(ARIA) update from 2016 provides an in-depth analysis
of the treatments available for subjects with AR. It sug-
gests that the ultimate goal for the management of AR
patients is achieving improvement of their quality of life.
27 Most patients with mild AR in their daily life would
rather resort to self-treatment and prefer to seek available
natural products to relieve their symptoms to an accept-
able level. Based on the conclusion of our present study,
barrier protection measures are very good choices for
them. Concerning the moderate-to-severe cases of AR,
the role of the doctors emerges as a more important deter-
minant of the treatment choices. These patients are
instructed to try to avoid allergens, to be put on pharma-
cological treatment in a step-wise manner. Current
guideline-based pharmacological therapy includes oral
antihistamines, intranasal antihistamines, intranasal cor-
ticosteroids, and oral leukotriene receptor antagonists. In
this context, barrier protection measures may be regarded
as a method to achieve allergen avoidance, and every
patient should use such products. Therefore, direct and
properly designed combination of barrier protection
measures and pharmacological treatment are needed,
especially topical treatments. For example, hydroxy-
propyl methylcellulose has been proved to enhance the
efficacy of nasally applied drugs and seal together combi-
nations of 2 or more nasal preparations.®*® We are look-
ing forward to more studies in this field.

Conclusion

Although further studies are still needed, our findings clear-
ly lend support to barrier protection measures as a safe and
efficacious option for the treatment of AR patients.
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