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Abstract \
Background: Although previous studies have reported that levocetirizine is utilized for the treatment of children with allergic rhinitis |
(AR), its conclusions remain inconsistent. This study aims to evaluate the efficacy and harms of levocetirizine for children with AR.

Methods: Electronic database sources will be undertaken from the beginning to the present: MEDLINE, EMBASE, The Cochrane
Library, CINAHL, ACMD, PsycINFO, Chinese Biomedical Literature Database, and China National Knowledge Infrastructure. We will
not apply any restrictions to language and publication status. We will only consider randomized controlled trials of levocetirizine for
children with AR. Two authors will independently scan literature, select studies, and collect data. Study quality for each included trial
will be assessed using Cochrane risk of bias tool, and statistical analysis will be conducted using RevMan 5.3 software.

Results: This study will summarize the present evidence to systematically assess the efficacy and harms of levocetirizine for children
with AR.

Conclusion: The findings of this study intent to adequately inform stakeholders or clinicians, as well as to help develop treatment

guidelines.
Study registration number: INPLASY202040111.
Abbreviation: AR = allergic rhinitis.
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1. Introduction

Allergic rhinitis (AR) is a global health problem, which involves
an inflammatory process in nasal mucosa.''~* It is estimated that
about 10% to 25% people affect this condition worldwide.[*=!
The main symptoms of AR comprises of sneezing, watery eyes,
and nasal discharge, burning, itching, and obstruction.!®~”! These
symptoms have a remarkable toll on quality of life in such
patients.!®~!
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Levocetirizine is a potent second-generation histamine receptor
antagonist.l'% Tt is reported to effectively against children with
AR and to improve the quality of life.[*1'=""! However, there is
not systematic literature available regarding the efficacy and
harms of levocetirizine for children with AR. Thus, this study
aims to compare the efficacy and safety of levocetirizine with
other modalities for the treatment of children with AR.

2. Methods and analysis

2.1. Study registration

The current protocol has been registered on INPLASY202040111.
We have reported it based on the guidelines of Preferred Reporting
Items for Systematic review and Meta-Analysis Protocols.?~2!!

2.2. Eligibility criteria

2.2.1. Type of studies. Types of studies are randomized
controlled trials on investigating the efficacy and harms of
levocetirizine for children with AR regardless their publication
type, publication time and language. We will not consider any
other studies, such as reviews, case studies.

2.2.2. Type of participants. Any children (below 18 years old)
diagnosed with AR will be included regardless their country, race,
gender, and economic background.

2.2.3. Type of interventions. We will accept any forms of
levocetirizine as an interventional treatment in the experimental
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group. However, we will remove studies with combination of
levocetirizine and other modalities.

In the control group, we accept any treatments, except
any types of levocetirizine, including its single or combination
modes.

2.2.4. Type of outcomes. The primary outcome is total nasal
symptoms. It consists of nasal symptoms (sneezing, runny nose,
nasal itching, and nasal congestion) and ocular symptoms (eye
itching, foreign body sensation, red eyes, tearing). It can be
measured by any appropriate scales or other forms of tools, such
as the Total Nasal Symptom Score.

The secondary outcomes are quality of life (as identified by any
scores, such as the Rhinoconjunctivitis Quality of Life Question-
naire), global non-nasal symptoms (as assessed by any validated
daily or weekly diaries or scores, such as visual analogue scales),
use of conventional medication (as evaluated by Medication
Quantification Scale or any other scales), laboratory indicators,
and any expected or unexpected adverse events.

2.3. Search strategy

We will carry out a comprehensive search including MEDLINE,
EMBASE, The Cochrane Library, CINAHL, ACMD, PsycINFO,
Chinese Biomedical Literature Database, and China National
Knowledge Infrastructure from their beginning to the present
without restrictions of language and publication status. The
detailed search strategy for MEDLINE is created by a
professional librarian (Table 1). We will adapt similar search
strategies to the other electronic databases. Further searches will
be conducted for abstracts of scientific conferences/symposia, or
reference lists of relevant reviews or clinical trial registries for
ongoing trials.

Search strategy applied in MEDLINE.

Number Search terms
1 Allergic

2 Allergies

3 Allergy

4 Hay fever

5 Rhinitis

6 ltchy

7 Watery eyes

8 Sneezing

9 Children

10 Teenager

11 Adolescence

12 Or 1-11

13 Levocetirizine

14 Xyzal

15 Antihistamine

16 Or 13-15

17 Randomized controlled trial
18 Controlled trial

19 Clinical trial

20 Randomly

21 Randomized

22 Trial

23 Placebo

24 Or 17-23

25 12 and 16 and 24
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2.4. Data collection and management
2.4.1. Study selection. Two authors will independently scan

titles and abstracts for all citations, and any unrelated records will
be removed from this stage. At the next stage, we will obtain full-
text of all remaining studies to identify trials against inclusion
criteria, and will note reasons for exclusion of the unqualified
studies. We will solve any divergences through discussion by
consultation a third experienced author. We will present the
selection process in detailed information in a flowchart.

2.4.2. Data extraction. Two authors will independently extract
data from included trials using data collection sheet, which has
been piloted on at least 2 trials. Any inconsistent views will be
solved by involving a third experienced author. We will collect
the following information:

Patient characteristics: race, gender, age, diagnostic criteria,
inclusion and exclusion criteria, number of patients, et al;
Methods: trial design, trial setting, details of randomization,
blind, et al;

Interventions and controls: delivery modes, dosage, frequency,
duration, et al;

Outcomes: primary and secondary outcomes, any expected and
unexpected adverse events, et al;

Others: funding for trial, conflict of interests of study authors.

If we identified any insufficient or missing information, we will
contact original authors to obtain them. If these data are not
available, we will only utilize the available data for statistical
analysis. Additionally, we will also discuss its potential impacts as
limitation in the manuscript.

2.5. Assessment of risk of bias for included trials

Two authors will independently evaluate the risk of bias for each
eligible trial using Cochrane risk of bias tool. It covers aspects of
allocation sequence generation, allocation concealment, blinding
of participants and treatment providers, blinding of outcome
assessment, incomplete outcome data, selective outcome report-
ing, and other bias. Each aspect is further judged as low, unclear
or high risk of bias. In case of disagreements, a third author will
help resolve them by consultation.

2.6. Statistical analysis

We will use RevMan 5.3 Software for data synthesis and
statistical analysis.

2.6.1. Data synthesis. For continuous data, we will calculate it
using standardized mean difference and 95% confidence
intervals. For dichotomous data, we will elaborate it using risk
ratio and 95% confidence intervals. We will assess the presence of
statistical heterogeneity using I” statistic test and will interpret its
values as follows: I* <50% exerts acceptable heterogeneity, while
I*>50% presents significant heterogeneity. If I* <50%, we will
use a fixed-effects model. If sufficient data are obtained, we will
synthesize the data and will conduct a meta-analysis. Otherwise,
if I* > 50%, we will apply a random-effects model. We will carry
out subgroup analysis to explore the possible reasons for the
substantial analysis.

2.6.2. Subgroup analysis. We will undertake subgroup analysis
based on the different types of interventions and controls,
characteristics of study or patient, and different outcome
measurements.
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2.6.3. Sensitivity analysis. In the case of sufficient data, we will
carry out sensitivity analysis to check the robustness of pooled
outcome results based on the study characteristics, or methodo-
logical quality by excluding high risk of bias trials.

2.6.4. Reporting bias. Funnel plot and Egger regression test will
be utilized to check the reporting biases when the number of
eligible trials entered in a meta-analysis is over 10.122723

2.7. Quality of evidence

The quality of evidence of each outcome will be assessed through
Grading of Recommendations Assessment Development and
Evaluation.”**! It covers 5 domains and each 1 will be graded as
high, moderate, low, or very low based on the Grading of
Recommendations Assessment Development and Evaluation
rating standards.

2.8. Ethics and dissemination

In this study, we do not need ethical approval, because no
individual patient data will be obtained. This study is expected to
be published on a peer-reviewed journal or conference meeting.

2.9. Patient and public involvement

Patients and/or the public were not directly involved in the
development of this study protocol.

3. Discussion

Previous studies have reported the efficacy and harms of
levocetirizine for the treatment of children with AR.*!1-19]
However, there is a gap of efficacy and safety between
levocetirizine and children with AR at literature level. Thus, the
goal of this study is to bridge the gap in this field. It will summarize
the evidence regarding the efficacy and harms of levocetirizine for
the treatment of children with AR. It will provide insight on the
extent to clinician and health-related policy maker.

Acknowledgment

This study is supported by the Heilongjiang Provincial Health
and Family Planning Commission Research Project (2014-246).
The funders had no roles, and no conflict interests with this study.

Author contributions

Conceptualization: Peng-ju Zheng, Jin-sheng Wang, Gui-fang

Liu, Yi-ying Zhang.

Formal analysis: Peng-ju Zheng, Jin-sheng Wang, Shu-hua
Zhang, Yi-ying Zhang.

Funding acquisition: Yi-ying Zhang.

Investigation: Yi-ying Zhang.

Methodology: Peng-ju Zheng, Jin-sheng Wang, Gui-fang Liu,
Shu-hua Zhang.

Project administration: Yi-ying Zhang.

Resources: Peng-ju Zheng, Jin-sheng Wang, Gui-fang Liu, Shu-
hua Zhang.

Software: Peng-ju Zheng, Jin-sheng Wang, Gui-fang Liu, Shu-
hua Zhang.

Supervision: Yi-ying Zhang.

Validation: Peng-ju Zheng, Jin-sheng Wang, Yi-ying Zhang.

www.md-journal.com

Visualization: Peng-ju Zheng, Gui-fang Liu, Shu-hua Zhang, Yi-
ying Zhang.

Writing — original draft: Peng-ju Zheng, Jin-sheng Wang, Gui-
fang Liu, Shu-hua Zhang, Yi-ying Zhang.

Writing — review and editing: Peng-ju Zheng, Gui-fang Liu, Shu-
hua Zhang, Yi-ying Zhang.

References

[1] Zhang Y, Zhang L. Increasing prevalence of allergic rhinitis in China.
Allergy Asthma Immunol Res 2019;11:156-69.

[2] Emeryk A, Emeryk-Maksymiuk J, Janeczek K. New guidelines for the
treatment of seasonal allergic rhinitis. Postepy Dermatol Alergol
2019;36:255-60.

[3] Schuler Iv CF, Montejo JM. Allergic rhinitis in children and adolescents.
Pediatr Clin North Am 2019;66:981-93.

[4] Fang SY, Perng DW, Lee JY, et al. An open-label, multicentre study of
levocetirizine for the treatment of allergic rhinitis and urticaria in
Taiwanese patients. Chin J Physiol 2010;53:199-207.

[5] Papadopoulos NG, Guibas GV. Rhinitis subtypes, endotypes, and
definitions. Immunol Allergy Clin North Am 2016;36:215-33.

[6] Campo P, Salas M, Blanca-Lépez N, et al. Local allergic rhinitis.
Immunol Allergy Clin North Am 2016;36:321-32.

[7] Scadding GK, Scadding GW. Diagnosing allergic rhinitis. Immunol
Allergy Clin North Am 2016;36:249-60.

[8] Liang M, Xu R, Xu G. Recent advances in allergic rhinitis. Lin Chung Er
Bi Yan Hou Tou Jing Wai Ke Za Zhi 2015;29:202-6.

[9] Speth MM, Hoehle LP, Phillips KM, et al. Treatment history and
association between allergic rhinitis symptoms and quality of life. Ir J
Med Sci 2019;188:703-10.

[10] Mullol J, Bachert C, Bousquet J. Management of persistent allergic
rhinitis: evidence-based treatment with levocetirizine. Ther Clin Risk
Manag 2005;1:265-71.

[11] Lue KH, Sun HL, Lu KH, et al. A trial of adding Lactobacillus johnsonii
EM1 to levocetirizine for treatment of perennial allergic rhinitis in children
aged 7-12 years. Int J Pediatr Otorhinolaryngol 2012;76:994-1001.

[12] Hampel F, Ratner P, Haeusler JM. Safety and tolerability of
levocetirizine dihydrochloride in infants and children with allergic
rhinitis or chronic urticaria. Allergy Asthma Proc 2010;31:290-5.

[13] Singh-Franco D, Ghin HL, Robles GI, et al. Levocetirizine for the
treatment of allergic rhinitis and chronic idiopathic urticaria in adults
and children. Clin Ther 2009;31:1664-87.

[14] Bachert C. A review of the efficacy of desloratadine, fexofenadine, and
levocetirizine in the treatment of nasal congestion in patients with allergic
rhinitis. Clin Ther 2009;31:921-44.

[15] Lee CF, Sun HL, Lu KH, et al. The comparison of cetirizine, levocetirizine
and placebo for the treatment of childhood perennial allergic rhinitis.
Pediatr Allergy Immunol 2009;20:493-9.

[16] Dubuske LM. Levocetirizine: The latest treatment option for allergic
rhinitis and chronic idiopathic urticaria. Allergy Asthma Proc
2007;28:724-34.

[17] Bachert C. Levocetirizine: a modern H1-antihistamine for the treatment
of allergic rhinitis. Expert Rev Clin Immunol 2005;1:495-510.

[18] Potter PC. Paediatric Levocetirizine Study GroupEfficacy and safety of
levocetirizine on symptoms and health-related quality of life of children
with perennial allergic rhinitis: a double-blind, placebo-controlled
randomized clinical trial. Ann Allergy Asthma Immunol 2005;95:175-80.

[19] de Blic J, Wahn U, Billard E, et al. Levocetirizine in children: evidenced
efficacy and safety in a 6-week randomized seasonal allergic rhinitis trial.
Pediatr Allergy Immunol 2005;16:267-75.

[20] Shamseer L, Moher D, Clarke M, et al. PRISMA-P Group. Preferred
reporting items for systematic review and meta-analysis protocols
(PRISMA-P) 2015: elaboration and explanation. BM] 2015;349:g7647.

[21] Moher D, Shamseer L, Clarke M, et al. Preferred reporting items for
systematic review and meta-analysis protocols (PRISMA-P) 2015
statement. Syst Rev 2015;4:1.

[22] Sutton AJ, Duval SJ, Tweedie RL, et al. Empirical assessment of effect of
publication bias on meta-analyses. BMJ 2000;320:1574-7.

[23] Egger M, Davey Smith G, Schneider M, et al. Bias in meta-analysis
detected by a simple, graphical test. BM]J 1997;315:629-34.

[24] Phi L, Ajaj R, Ramchandani MH, et al. Expanding the grading of
recommendations assessment, development, and evaluation (Ex-
GRADE) for evidence-based clinical recommendations: validation study.
Open Dent ] 2012;6:31-40.


http://www.md-journal.com

	Efficacy of levocetirizine for the treatment of children with allergic rhinitis
	1 Introduction
	2 Methods and analysis
	2.1 Study registration
	2.2 Eligibility criteria
	2.2.1 Type of studies
	2.2.2 Type of participants
	2.2.3 Type of interventions
	2.2.4 Type of outcomes

	2.3 Search strategy
	2.4 Data collection and management
	2.4.1 Study selection
	2.4.2 Data extraction

	2.5 Assessment of risk of bias for included trials
	2.6 Statistical analysis
	2.6.1 Data synthesis
	2.6.2 Subgroup analysis
	2.6.3 Sensitivity analysis
	2.6.4 Reporting bias

	2.7 Quality of evidence
	2.8 Ethics and dissemination
	2.9 Patient and public involvement

	3 Discussion
	Acknowledgment
	Author contributions
	References


